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Secretary  of  the  Deportineiit  of  Commerce,  U.  S.  A- 


This  opening  article  is  filled  with  truths.  With  keen 
insight  and  wise  counsel  the  author  tells  American  in- 
dustrial executives  that  in  our  strife  for  victory  in- 
dustry must  conquer  her  domestic  foes — the  separation 
of  science  from  industry,  industrial  wastage,  tack  of 
industrial  and  commercial  education,  ignorance  of 
manufacturing  costs;  employers  must  accept  the  high 
privilege  of  leadership  and  see  to  it  that  labor's  bur- 
dens are  less  rather  than  more:  all  must  cooperate, 
for  this  is  the  need  of  the  hour. 

Hon.    William    C.    Redficld    has    been    Secretary    of 

S  an  American  manufacturer  looks  back  to  the 
days  before  the  war  he  sees  that  the  old  past  is 
dead.  Between  him  and  it  is  a  great  gulf  fixed. 
About  him  he  sees  industry  as  a  whole  in  rapid  transi- 
tion from  an  economic  organism  made  for  peace  into  a 
great  war  machine.  There  is  novel  talk  of  "non-essen- 
tial industries,"  meaning  industries  not  necessary  for 
war  purposes.  Many  a  factory,  whose  owners  never 
meant  it  to  be  part  of  the  war  power,  is  making  muni- 
tions. In  a  new  and  most  impressive  manner  the  re- 
sources of  the  land,  human,  financial,  industrial,  agri- 
cultural, mineral,  are  being  assembled  for  war.  As 
he  looks  forward  there  is  little  that  is  clear,  but  he 
Icnows  that  his  foreign  competitors  plan  to  re-enter  the 
field  with  a  fixed  purpose  to  regain  the  places  therein 
from  which,  by  causes  incident  to  war,  America  has 
for  the  present  at  least  displaced  them. 

What  have  we  to  learn  from  the  past?  How  shall 
we  deal  with  the  present?    How  be  sure  of  the  future? 

Industri.m,  Wasters  of  the  World 

Of  the  past  it  would  not  be  too  much  to  say  that  we 
were  so  wasteful  that  we  might  almost  take  the  famil- 
iar initials  T.  W.  W.  and  adopt  them  ourselves  as  mean- 


Commerce  in  President  Wilson's  Cabinet  since  March 
4,  1913.  His  qualifications  for  this  important  post  of 
leadership  include  thirty  years  of  maniifacturincj  and 
commercial  e.rperienee  in  the  positions  of  director, 
treasurer,  vice-president  and  president  of  several  in- 
dustrial firm.'!.  He  has  al-a'ays  been  active  in  public 
affairs  and  zeas  a  member  of  the  Si.xty-second  Con- 
gress for  the  Fifth  District  of  New  York.  He  is  the 
author  of  numerous  papers  on  economics  and  indus- 
trial topics,  and  (1912)  of  a  zvell  received  book  "The 
Xcw  Industrial  Day." 

ing  the  Industrial  Wasters  of  the  World.  Examples 
of  costly  wastes  abounded  throughout  the  land  for  lack 
of  thought  or  for  lack  of  care.  It  is  very  well  to  say 
that  the  natural  efifect  of  competition  is  to  make  men 
study  their  own  business  and  run  it  efficiently.  The 
record  shows  the  reverse  is  often  true. 

The  Department  of  Agriculture  will  say  that  we 
waste  65  per  cent,  of  a  tree  in  turning  it  into  lumber, 
and  make  a  further  waste  of  several  times  ten  million 
dollars  yearly  in  drying  the  lumber  when  made.  Vast 
amounts  of  scrap  wood  available  for  making  pulp  or 
alcohol  or  other  valuable  products  are  burned  or  al- 
lowed to  rot.  K\en  in  these  recent  days  of  fuel  short- 
age old  railwa}-  ties  are  burned  as  waste,  not  as  fuel. 
Whoever  is  in  close  touch  with  the  wonderful  work  of 
the  Bureau  of  Standards,  or  the  Forest  Products 
Laboratory,  knows  how  lamentable  the  industrial 
wastes  are  and  how  indifferent  or  ignorant  most  of  us 
are  about  them.  We  like  to  be  lavish.  Almost  we 
would  prefer  to  hand  over  a  roll  than  to  save  a  few 
cents.  This  wastefulness  is  one  of  our  great  industrial 
weaknesses.  We  cannot  compete  and  we  ought  not  to 
expect  to  compete  with  nations  like  France  or  Germany 
so  long  as  we  are  wasteful  and  they  are  thrifty. 
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We  Must  Apply  Scjexce  i\  Ixdustry 

We  have  usually  ignored  science  in  industry  and  at 
times  speak  of  a  "practical"  man  as  preferable  to  a 
scientific  one.  Science  in  America  has  much  to  tell 
industry,  but  has  rarely  had  full  chance  to  tell  it.  In- 
dustries indeed  exist  in  which  science  and  research  are 
used  to  the  full,  and  the  habit  spreads.  Still,  one  manu- 
facturer for  lack  of  chemical  science  wasted  80  per 
cent,  of  the  raw  material  he  bought.  Another  threw 
away  valuable  scrap  material  because  he  did  not  know 
the  simple  process  requisite  to  extract  paraffin  wax 
from  paraffin  paper  scrap.  A  third  loses  scrap  prod- 
ucts to  the  value  of  thousands  per  annum  because 
science  has  not  told  him  a  simple  way  of  utilizing  them. 

The  beehive  coke  oven  has  been  an  example  both  of 
industrial  waste  and  the  absence  of  science.  It  ought 
almost  to  be  a  social  reproach  for  men  to  use  anything 
so  hopelessly  wasteful.  Germany  has  created  her  whole 
dyestuff  industry,  and  a  large  part  of  her  explosive  in- 
dustry, out  of  products  that  we  have  thrown  away. 
We  harness  Niagara,  but  let  the  heat  from  old  type 
coke  ovens,  that  would  continuously  produce  over  half 
a  million  horse  power,  disappear  in  the  atmosphere 
while  valuable  by-products  run  neglected  to  waste.  The 
voice  of  science  would  tell  men  to  use  sawdust  and 
slabs  for  making  grain  alcohol  and  other  products,  out 
in  our  heedlessness  we  usually  burn  them. 

Waste  in  our  industries  is  almost  beyond  belief. 
Looking  back  at  what  has  been  done  in  the  saving  of 
b3'-products  (though  it  is  relatively  little  of  what  is 
possible)  we  need  not  be  surprised  at  the  statement 
that  we  are  as  a  whole  possibly  wasting  as  much  as 
our  total  wage  cost  in  industry.  Much  'jf  the  v/'.iod 
wasted  in  making  lumber  is  suitable  for  making  pulp 
from  which  in  turn  paper,  pulleys,  rugs,  furniture,  and 
other  things  could  be  made.  To  an  old  whaler  it  might 
seem  absurd  to  tell  him  of  great  wastes  in  the  business 
he  knows  so  well,  yet  within  recent  months  whale  meat, 
hitherto  unused,  had  become  an  established  article  of 
food  in  the  best  hotels  in  several  large  cities,  and  about 
four  tons  of  this  meat  of  good  quality  are  taken  from 
each  whale.  The  demand  for  it  is  greater  than  the 
present  supply.  The  intestines  of  the  whale  formerly 
thrown  away  are  found  to  make  good  leather  of  which 
iibout  300  square  feet  are  taken  from  each  whale.  The 
fur  seal  was  for  years  taken  for  his  fur  with  the  in- 
cidental use  of  part  of  the  meat  as  food.  Most  of  the 
carcasses  were  thrown  away.  Within  a  few  months  it 
has  been  found  possible  to  use  all  the  carcass  of  the 
fur  seal,  the  blubber  for  oil,  the  meat  for  food,  the 
bones  for  fertilizer,  and  other  parts  of  the  animal  for 
various  useful  purposes.  In  years  past  millions  of 
seals  and  thousands  of  whales  have  been  taken  and 
the  products  now  saved  were  then  lost. 

It  is,  of  course,  true  that  had  our  own  wastes  been 
fully  realized  more  would  have  been  done  to  save  them, 
but  this  is  oniy  a  confession  that  in  large  part  we  went 
along  by  rule  of  thumb,  without  accurate  knowledge 
of  what  we  were  doing. 

We  Must  Know  Our  M.anufacturikg  Costs 
Some  months  ago  the  Department  of  Commerce  had 
occasion  to  examine  into  an  industry.  In  it  were  three 
large  concerns,  each  employing  many  men,  some  of 
them  many  hundreds  of  men.  One  concern  had  not 
taken  an  inventory  up  to  1912  for  25  years.  Another 
had  a  good  cost  accounting  system  for  actual  labor 
and  material  but  took  no  account  of  such  "overheid"' 
matters  as  depreciation,  taxes,  wear  and  tear  and  in- 
erest.  A  third  kept  its  books  by  single  entry  book- 
keeping.    Some  years  ago  I  said  to  my  employer  "Mr. 


So-and-so,  you  sell  that  machine  for  S8,ooo.  do  you 
not?"  He  said,  "Yes."  I  replied,  "I  find  it  costs  you 
$9,000  to  build."  He  said,  "Young  man,  you  are  very 
arrogant.  You  have  been  her  six  months  and  1  have 
lieen  here  thirty  years.  Don't  you  suppose  I  know  my 
c;\vn  business  better  than  you  do?"  I  was  earning  my 
living  as  his  accoantant  and  did  I'Ot  then  venture  to 
tell  him  that  he  ought  to  have  known  his  own  business 
but  was  in  fact  in  dark  ignorance  of  much  about  it. 

The  Chairman  of  the  Federal  Trade  Commission, 
himself  a  manufacturer,  said  to  the  Ohio  Bankers'  As- 
sociation in  September,   1916: 

The  unfortunate  fact  is  that  a  large  proportion  of  the  busi- 
ness men  of  the  countrv  do  not  know  their  costs  accurately. 
Most  of  the  big  companies  have  good  cost  systems,  but  thou- 
sands of  the  smaller  concerns  have  neither  adequate  nor  accu- 
rate cost  accounting. 

0)ily  ten  per  cent  of  our  manufacturers  atid  merchants  know 
the  actual  cost  to  manufacture  and  sell  their  products;  40  per 
cent  estimate  what  their  costs  are,  and  50  per  cent  have  no 
method,  but  price  their  goods  arbitrarily.  Most  of  the  manu- 
facturers and  merchants  who  do  not  know  W'hat  their  goods 
cost  are  basing  their  selling  price  on  what  their  competitors 
sell  for,  and  with  only  this  knowledge  for  a  basis  they  are 
frequently  cutting  prices  and  demoralizing  the  industry  in 
which  the\-  are  engaged. 

We  Must  Train  Our  Children  in  Industry 
While  Germany  has  trained  her  children  in  the  prin- 
ciples and  practice  of  industiy,  so  that  her  factories 
have  had  trained  forces  led  by  trained  men,  we  have 
been  content  till  to-day  to  talk  about  industrial  edu- 
cation rather  than  to  act  upon  it,  and  what  we  know 
about  employment  a;'  a  scientific  act,  involving  study 
of  human  capabilities  and  the  fitting  of  the  man  to 
the  place,  leaves  volumes  to  be  desired. 

It  need  hardly  be  said  that  these  warnings  do  not 
apply  everywhere  alike,  and  that  there  are  many  fine 
examples  in  our  industries  of  due  care  to  all  of  them. 
They  account  possibly  for  some  successes  that  are  per- 
haps attributed  to  less  creditable  causes;  but  the  very 
fact  that  these  fine  factories  are  exceptional  proves  the 
rule  to  be  otherwise.  At  their  best  American  manu- 
facturers are  the  ablest  manufacturers  in  the  world. 
At  their  average  I  wish  the  same  could  be  said.  Yet, 
as  an  old  church  service  used  to  say,  "Friends,  we  are 
pursuaded  better  things. of  you,  and  things  which  ac- 
company salvation." 

A\"e  ^Iust  Conquer  Four  Domestic  Foes 

Four  domestic  enemies  of  American  industry  exist. 
Perhaps  I  ma}-  say  they  are  the  four  greatest  enemies 
of  our  commerce.  They  are  foes  of  our  own  house- 
hold; commercial  sins  which  we  ourselves  must  cast 
out.     These  four  foes  are : 

Separation  i^.f  science  from  our  industry. 

Industrial  wastage. 

Lack  of  industrial  and  commercial  education. 

Ignorance  of  costs. 

Here  are  four  handicaps  indeed,  foemen  worthy  of 
cur  steel.  Our  commercial  future  will  depend  in  larg- 
est part  on  how  we  deal  with  them.  We  do  not  lack 
examples  elsewhere  of  these  sins  and  of  their  results 
or  of  what  happens  when  there  sins  are  cast  out.  Ger- 
Hiany  had  thorough  industrial  and  commercial  educa- 
tion and  applied  science  to  her  industries ;  she  took  a 
great  place  in  the  world  largely  because  of  this.  She 
linked  science  to  trade,  diminished  wastes  and  pros- 
pered thereby.  No  manufacturers  know  better  what 
goods  cost  to  make  than  the  men  in  whose  hands  in- 
dustry is  but  the  servant  of  science.  We  must  not  be 
above  learning  from  the  experience  of  our  enemies.  In 
time  we  shall  meet  them  again  in  more  peaceful  con- 
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tests.  If  we  arc  then  unprepared  we  shall  not  get, 
shall  not  deserve,  a  place  in  the  industrial  sun. 
Wk  Must  Heed  the  Warning  of  Industrial  Danger 
These  are  serious  words.  Were  I  asked  the  message 
which  at  the  end  of  thirty  years  connection  with  mdus- 
try  and  after  five  years  as  the  head  of  the  Department 
of  Commerce,  I  would  leave  as  a  warnmg  agamst  m- 
dustrial  danger,  as  a  sign-post  for  the  future  commer- 
cial path,  it  would  be  this : 

Educate  young  people  for  the  work  of  the  world. 
Make  industry  the  servant  of  science. 
Know  costs  and  the  causes  of  costs. 
Hunt  for  wastes  and  stop  them. 
When  we   come  again   into   competition   with   Great 
Britain  and  Germany  after  the  war  they  will  certainly 
know  what  they  are  doing,  and  unless  we  change  many 
of  our  business  habits  we  may  not.     The  prospect  is 
an  unpleasant  one  unless  we  adapt  ourselves  to  new 
conditions.     As  surelv  as  time  passes,  if  there  are  more 
scientific  brains  in  vour  shop  than  in  mine,  you  will 
win  out  and  ought  to  do  so.     As  surely  as  can  be,  if 
Germany  puts  more  science  into  her  business  than  we 
do  she  will  beat  us  out,  and  we  shall  take  second  place, 
iind  ought  to  do  so.     The  problem  of  -'after  the  war" 
is  whether  American  business  men  have  vision  to  see 
far    to  think  in  the  large,  and  have  the  courage  and 
clearness  of  mind  to  be  their  own  severest  critics.  Some 
talk   of    tariffs,   others   of    labor.      These   may  be   im- 
portant incidents.     The  essential  fact,  however,  is  that 
v.e  ourselves,  are  to  be  tested.    As  Caesar  said : 
The  fault,  dear  Brutus,  is  not  in  out'  stars 
But  in  ourselves  if  we  be  underlings. 
When  peace  shall  come  and  her  merchants  take  up 
the  task  of  restoring  Germany's  ruined  commerce  they 
will  find  that  it  is  a  Strang  world  which  they  seek  to  re- 
enter.    There  will  be  difficulties  in  the  path  of  tuture 
peaceful  penetration  of  which  they  seem  not  to  dream. 
Commercial    frightfulness,   like   its  military   namesake, 
will  have  passed  away.    The  monopolies  on  which  Ger- 
man  foreign   commerce   in   large  part   seemed   to   rest 
secure  have  gone.     Our  friends  beyond  the  sea  and  we 
ourselves  have  learned  the   danger  of  having  our  in- 
dustries wholly  dependent  on  foreign  sources  of  supply 
which  may  become  unfriendly.     Goods  that  are  cheap 
are  not  wisely  bought  if  in  so  doing  we  incur  the  dan- 
cer of  foreign  control  of  necessary  supplies.     It  is  piti- 
ful to  read  that  some  Germans  expect  to  take  up  the 
task    of    rebuilding    their    commerce    where    they    laid 
it  down.     They  reckon  the  world's  demand  for  potash 
as  a  purelv  German  asset.     It  was  so  but  it  is  so  no 
longer.     They  were  the  world's  source  for  dyestuffs. 
That   condition  has  gone.     It  was  they  to  whom   the 
world  looked  for  optical  glass.     We  do  not  look  there 
now.      They   were   the   source   of    supply   of    chemical 
porcelain.     We  make  it  to-day  as  well  as  they.     They 
had  applied  science  to  industry  more  than  any  other 
people   and   had   built   up    industrial   power   by   means 
others  had  neglected.    We  are  learning  that  lesson  also. 
There  is  much  yet  to  learn  but  science  speaks  to  our 
industry  to-day 'with  an  authority   which  we  did  not 
recognize,   which  we  are   increasingly   glad   to   accept 
and  which  we  shall  not  set  aside.     German  commercial 
procedure  was  cunning  and  skillful.     She  was  a  com- 
petitor and  also  in  no  small  degree  the  source  of  supply 
of  those  with  whom  she  competed.     As  we  look  back 
the  world  seems  to  have  been  industrially  asleep  while 
with  cunning  skill  she  pushed  alike  into  the  markets 
in  which  we  sold  and  into  our  centers  of  production 
so  that  often  using  materials  "made  in  Germany     we 
had  to   compete  in  the  world's  markets  with   German 
products.    We  have  awakened  to  these  facts. 


War  Has  Waked  Us— We  Must  Stay  Awake 
The  war  has  waked  us  effectually.  We  have  done 
what  few  dreamed  we  could  do.  The  financial  revolu- 
tion in  this  country  has  been  so  rapid  and  far-reaching 
that  it  takes  a  constant  effort  of  the  mind  to  keep  up 
with  it.  To  swing  from  a  debtor  to  a  creditor  nation 
in  two  and  a  half  years,  to  pay  off  our  funded  debt 
abroad  in  masses  of  hundreds  of  millions,  to  cancel  our 
floating  debt  to  Europe,  to  turn  about  and  loan  abroad 
thousands  of  millions,  to  make  foreign  national  and 
municipal  loans  commonplaces  in  our  fiscal  centers,  to 
place  American  banks  and  American  investments  in 
manv  foreign  places— all  this  is  more  like  a  golden 
dream  than  a  sober  reality.  Yet  these  are  the  things 
which  have  been  going  on  among  us. 

As  it  will  be  a  strange  world  upon  which  the  Ger- 
man merchant  will  look  out  when  war  shall  close,  so 
it  will  be  in  a  large  measure  a  strange  world  upon  which 
the  American  merchant  will  look  out  at  the  same  time. 
When  embargoes  are  over  and  trading  with  the  enemy 
acts  shall  have  ceased  to  trouble,  we  also  shall  see 
things  differently.  The  novelty  will  not  arise  with  us 
froni  separation  but  the  reverse.  We  have  gained  by 
contact  a  better  understanding  of  the  world.  Scales 
of  provincialism  have  fallen  from  our  eyes.  When  our 
sons  have  fought  and  died  together  with  those  of  Great 
Britain,  France,  Italy  and  the  other  nations  associated 
v/ith  us  in  the  war,  things  cannot  be  as  they  were  be- 
fore this  happened.  Each  knows  the  other  better.  Old 
lines  of  separation  have  gone.  Our  vision  is  enlarged. 
Things  strange  have  become  familiar.  Applied  to  com- 
merce this  means  that  we  understand  other  peoples  and 
their  needs  better  and  know  better  what  and  how  to 
supply  them.  We  have  come  into  a  family  relation- 
ship, near  and  helpful  to  all  concerned. 

We  shall  also  face  that  period  with  new  power.  We 
are  learning  thrift.  We  are  giving  the  chemists  and 
the  men  of  other  sciences  their  proper  places.  We  are 
using  resources  long  unused.  Our  men  with  vision  are 
reaching  out  into  all  lands.  The  physical  and  financial 
tools  of  commerce  which  we  have  lacked  are  ready  to 
cur  hand.  The  day  of  isolation  is  gone.  We  are  in 
the  family  whether  we  will  or  not,  and  we  shall  draw 
richly  from  the  family  intercourse. 

Our  Hand  is  to  the  Plow,  We  Cannot  Turn  Back 
We  begin  to  learn  something  of  the  need  and  the 
way  of  stopping  waste.  We  must  learn  more,  for  to 
the  extent  we  waste— be  it  of  food  or  effort  or  money— 
v.'e  shall  be  the  less  able  to  do  our  part  in  coming  days. 
To  talk  "business  as  usual"  where  nothing  else  is  usual, 
is  hardlv  wise.  There  will  not  lack  enough  for  all  to 
do  of  necessaiy  work  while  the  war  lasts.  To  do  that 
v.^hich  is  unnecessary,  to  spend  for  that  which  is  not 
required,  is  to  diminish  the  power  of  the  nation  to 
do  its  necessary  part.  Waste  and  weakness  go  hand 
in  hand— twin  sisters  of  poverty— and  it  is  both  waste 
and  weakness  now  to  spend  or  do  the  unnecessary  when 
the  country  asks  all  for  effort  and  service  m  necessary 
work.  We  have  raised  great  loans.  Other  loans  will 
come  and  we  must  save  for  them.  Our  hand  is  to 
the  plow  and  there  can  be  no  turning  back  till  the 
furrow  is  plowed  to  the  end.  Yet  herein  lies  the  na- 
tion's hope  in  that  it  shall  be  able  through  the  self- 
'•acrifices  of  its  people  to  do  its  work  well  to-day  and 
lo  be  prepared  for  the  work  of  to-morrow.  In  this 
we  mav  well  admire  and  follow  the  wonderful  thrift 
ui  our 'friends,  the  French,  the  splendid  support  of  the 
])eople  given  by  Great  Britain  to  their  Government,  and 
the  devotion  that  the  nations  acting  with  us  have  shown 
to  the  common  cause. 
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I  need  not  emphasize  ihe  commercial  \alue  of  what 
we  call  "good  will"  or  point  the  advantage  of  doing 
business  as  "  a  going  concern."  The  great  markets  of 
the  world  have  been  and  are  to  be  found  among  the 
nations  who  have  to-day  parted  company  with  Ger- 
many. The  peoples  of  these  lands  are  not  likely  to  turn 
by  one  common  impulse  to  Germany  to  renew  the  com- 
merce broken  by  her  act.  The  threads  of  mtercourse 
have  been  cut.  It  is  idle  to  speak  as  if  all  required  were 
to  pick  up  those  threads  and  weave  anew  the  commer- 
cial fabric.  It  will  not  be  easily  done.  The  conditions 
are  not  the  same.  The  business  sundered  by  the  war 
is  not  "a  going  concern."  It  must  be  renewed  under 
circumstances  of  peculiar  hardship. 

Controlling  minds  in  Germany  know  perfectly  well 
what  separation  from  the  world  of  commerce  for  over 
three  years  means.  They  had  no  intention  it  should 
be  so  long.  They  would  hardly  have  ventured  on  the 
struggle  had  they  dreamed  it  would  be  three  years.  A 
memorandum  officially  attached  to  the  German  Naval 
Bill  of  1900  said : 

An  unsuccessful  naval  war  of  the  duration  of  c\  en  only  a 
year  would  destroy  Germany's  sea  trade  and  would  thereby 
bring  about  the  most  disastrous  conditions.     .     .     . 

The  destruction  of  our  sea  trade  during  the  war  could  not, 
even  at  the  close  of  it,  be  made  good  within  measurable  time, 
and  would  thus  add  to  the  sacrifices  of  the  war  a  serious 
economic  depression. 

In  What  Special  Ways  Can  the  Industries  Help? 

How  may  our  manufacturers  aid  the  country  now? 
They  have"  not  delayed  help  until  to-day.  In  many 
practical  ways  our  industries  have  been  aiding  their 
Government  since  long  before  the  war  began.  In  what 
special  ways,  however,  can  the  industries  further  bring 
aid  to  the '  mighty  task  we  have  in  hand  ?  First  of  all 
then  let  us  visualize,  if  we  may,  that  task  itself.  We 
enter  it  in  the  spirit  of  seeing  it  through  to  the  end 
whenever  that  end  shall  be  and  whatever  we  may  be 
called  upon  to  give  to  bring  about  that  end.  We  enter- 
tain no  delusions  as  to  the  power  or  the  ability  of  our 
enemy.  We  mean  to  exert  ourselves  as  if  the  task  were 
ours  alone  to  do.  Slow  to  enter  the  fight  we  shall  be 
equally  slow  to  leave  it  until  the  high  ideal  which  we 
seek  shall  be  wrought  into  living  fact.  We  expect  it 
to  take  sacrifice  of  life,  of  money,  of  many  cherished 
things,  but  the  evil  that  threatens  all  free  peoples  must 
be  cast  out,  cost  what  it  may.  Let  no  one,  therefore, 
think  that  an  exhausted  foe  confronts  us  or  that  we 
can  aiiford  to  do  less  than  our  utmost  in  the  fight  that 
is  on.  The  war  will  call  for  our  best  and  we  must 
be  prepared  to  give  it.  The  giving  may  have  to  be 
done  patiently,  steadily  for  a  long  time.  We  do  not 
know  for  how  long.  But  there  must  be  no  relaxing, 
no  hesitation.  We  must  tread  the  thorny  road  to  the 
very  end. 

It  fell  to  mv  jjart  a  few  days  since  to  speak  frankly 
to  a  labor  leader.  I  told  him  that  in  his  trade  as  in 
others  the  fullest  production  of  every  man  was  needed 
for  the  nation's  use  and  the  man  who  for  personal  rea- 
sons left  his  work  or  delayed  his  product  was  striking 
a  blow  at  his  own  family  and  at  his  own  country.  I 
said  to  him  that  the  conditions  were  such  that  the  ab- 
sence of  the  product  that  the  man  might  make,  but  did 
not,  might  in  the  end  be  felt  by  his  own  wife  and  chil- 
dren and  that  the  nation  at  large  called  on  him  as  a 
patriotic  duty  to  keep  work  going.  But  my  friend,  the 
labor  leader,  reminded  me  with  truth  and  emphasis 
that  there  were  two  sides  'o  that  question  and  assured 
me  that  while  he  and  his  fellows  would  do  their  full 
share,  both  they  and  the  country  had  a  right  to  expect 
that  the  employer  would  be  equally  self-restrained  and 
far-seeing.     So  now  let  me  frankly  say  to  you  as  was 


said  to  him — this  is  no  time  to  rake  over  hurtling  fires, 
let  the  ashes  cool  and  go  out.  There  have  been  men  in 
the  ranks  of  labor  who  have  not  understood  perhaps 
all  that  the  country  has  a  right  to  expect  of  them  now. 
There  have  been  men  in  the  ranks  of  employers  who 
ha\e  done  likewise. 

Produce!     Produce!     For    Your    Country's    Sake, 
Produce! 

To-day  in  every  labor  council  the  word  should  be — 
produce,  for  the  nation  calls  its  sons  to  be  producers. 
To-day  in  every  textile  mill,  in  ever)^  paper  mill,  in 
every  machine  .shop  the  thought  should  be  from  top  to 
bottom — jnoduce,  produce,  for  your  Country's  sake 
produce.  To-day  in  every  factory  office  the  spirit  of 
team  work  should  prevail.  We  need  ever)'  resource 
but  most  of  all  we  need  that  men  of  light  and  leading 
in  our  factories  shall  recall  that  their  employees  and 
themselves  are  vital  factors  in  the  war.  The  vision  of 
the  country's  need  should  never  be  lost  to  sight  and  the 
country's  call  .should  be  heard  in  every  corner  of  every 
mill  and  mine,  in  shop  and  office,  saying  to  all  "serve 
together." 

Therefore  I  urge  upon  manufacturers  to  accept  the 
high  privilege  of  human  leadership.  You  are  in  touch 
with  men  and  with  the  power  of  men  to  produce  and  to 
save.  Their  savings  are  needed.  Their  production  is 
needed.  The  men  are  needed.  You,  their  leaders,  have 
i'  in  your  power  by  self-forgetfulness  and  by  far-vision 
to  so  lead  the  mighty  forces  you  guide  as  to  guarantee 
the  result.  In  practice,  therefore,  there  should  now  be 
no  disturbances  of  labor  standards,  no  suggestion  of 
altered  hours.  Let  these  things  rest  while  the  nation 
itself  calls.  Keep  the  standards  of  living  untouched  and 
the  standard  of  friendl}'  leadership  exalted.  If  the  na- 
tion's need  arises,  you  will  be  told  what  is  required. 
Till  that  call  shall  come,  let  there  be  no  undue  pressure 
upon  labor  and  let  no  advantage  be  taken  whether  for 
profit  or  for  pride  or  for  supposed  principle  of  the  hour 
of  the  nation's  trial.  Nay,  it  is  true  that  since  the  ranks 
of  labor  must  contribute  their  share  to  the  forces  of  the 
field  as  well  as  of  the  factory,  and  must  bear  as  they 
may  the  enhanced  costs  of  food  and  other  tilings,  so 
far  as  possible  labor  should  be  made  to  bear  less  rather 
than  more  burdens,  and  the  fine  example  of  great  indus- 
tries in  this  respect  mav'  well  be  followed. 

^^'E  Must  Have  a  Low  Cost  of  Production 
I  have  said  nothing  about  labor  readjustments.  If 
these  shall  come  it  ought  to  be  remembered  that  what 
we  need  is  not  a  low  rate  of  wages  but  a  low  cost  of 
production.  The  low  wage  does  not  always  mean  the 
low  cost.  Often  the  reverse  is  true.  Here  too  is  a  test 
of  character  and  capacity  for  all  concerned.  Hov;  far, 
how  clearly  can  we  see?  Shall  we  think  the  problem 
through  and  act  with  matured  wisdom  or  shall  we  be 
found  wanting  a:  those  who  cannot  see  the  essential 
factors  in  production? 

Looking  back  over  a  long  business  life  for  some  clear 
statement  of  sound  principle  three  brief  phrases  have 
occurred  to  me,  which  as  they  are  looked  at  from  differ- 
ent angles  seem  so  clear,  so  proven,  as  to  be  worth 
stating.  These  are — Get  facts;  look  far;  think  through. 
In  these  six  words  lie  packed  masses  of  worldly 
and  of  spiritual  wisdom.  They  are  easy  words  to  say 
but  the  processes  they  represent  are  most  difficult  to  do. 
They  involve  abandonment  of  mental  habits,  the  for- 
saking of  preconceived  ideas,  the  rejection  of  many  cur- 
rent doctrines,  the  assertion  of  individuality,  the  re- 
straint from  hasty  conclusions,  the  formation  of  un- 
wonted habits;  they  call  for  effort,  training,  and  long 
practice. 
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I  think  it  is  true  that  no  man  has  ever  succeeded 
laiijel\-  in  the  business  world  without  having  all  three 
of  these  principles  present  in  his  work  to  some  degree. 
On  the  other  hand,  the  presence  of  one  or  another  of 
them  without  the  rest  often  works  serious  damage. 
Apply  the  Principle  of  Getting  Facts 

First,  then,  get  facts.  If  we  apply  this  principle  as 
a  measure  to  the  business  world  we  shall  soon  see  that 
the  men  who  live  up  to  this  principle  are  relatively  few 
and  lonely,  and  that  most  of  us  deal  to  a  greater  or  less 
e.xtent  with  fancies  or  with  fallacies  which  we  hope  or 
believe  are  facts.  Few  of  us  will  go  so  far  in  practice 
as  the  man  who  said  to  me,  "If  I  don't  know  why  I 
know  what  I  think  I  know,  then  I  want  to  know." 
Most  of  us  are  content  with  assumptions  and  few  fol- 
low the  scriptural  maxim  to  prove  all  things  and  to  hold 
fast  that  w^hich  is  good.  Yet  facts,  as  has  been  well 
said,  are  stubborn  things,  and  you  may  make  up  your 
mind  now  that  if  during  your  business  lives  you  do  not 
get  the  facts,  the  facts  will  get  you. 

To  get  facts,  then,  is  fundamental.  With  them  you 
stand  on  solid  ground.  Without  them  or  with  them  but 
partially  your  footing  is  uncertain.     You  must  have  a 


keen,  incisive  thought.  All  these  are  good.  But  your 
business  is  not  to  be  your  life.  It  is  the  means  whereby 
}'ou  live,  but  your  life  is  something  else.  To  be  ab- 
sorbed in  business  so  that  you  live  for  it  is  to  be  intel- 
lectually and  spiritually  maimed.  One  who  does  so  is 
not  a  whole  man  but  only  part  of  what  might  be  a  com- 
plete man.  Of  course  to  gain  has  wonderful  interest.  It 
IS  fascinating  to  pit  mind  against  mind,  knowledge  and 
acumen  and  reflection  and  energy  against  the  similar 
powers  in  other  men.  It  is  a  splendid  and  m  the  best 
form  an  ennobling  part  of  life,  but  it  is  only  a  part. 
There  is  a  certain  shallow-  criticism  among  us,  which 
does  not  get  the  facts  and  does  not  see  far  and  does  not 
think  through,  v/hich  would  teach  at  times  that  business 
IS  sordid  and  its  motto  "An  eye  for  an  eye  and  a  tooth 
for  a  tooth."  Yet  this  land  and  others  are  full  of  the 
vv'orks  of  men  who,  after  they  have  won  in  the  busi- 
ness arena,  have  given  their  ideals  play  in  enriching  the 
towns  which  gave  them  birth  or  in  which  they  live. 
Every  such  gift  is  a  protest  against  the  shallow-  cry  that 
business  is  wholly  sordid.  Yet  in  saying  this  I  have 
not  given  you  even  a  glimpse  of  all  the  facts  about  it. 
There  are  today  factories  all  over  this  land,  thank  God, 


BREAK  OF  THE  DAWN  OF  THE  DAY  OF  COOPERATION 


Finally,  there  emerges  as  perhaps  the  most  im- 
portant present  contribution  to  our  progress  out 
of  the  new  order,  the  dawning  day  of  cooperation 
among  us.  Long  we  worshipped  on  the  shrine  of 
competition.  But  competition  in  its  worst  and  un- 
restricted phases  is  a  false  god,  a  devourer  of  things 
economic,  a  creator  of  monopoly.  It  is  the  cruel 
law  of  the  survival  of  the  strongest.  It  is  the  lex 
talionis  of  the  business  world.  In  its  pure  form  com- 
petition means  that  "  he  shall  take  who  has  the 
power,  and  ha  shall  keep  who  can."     The  path  of 


competition  is  spread  with  industrial  and  human 
wrecks.  From  it  we  reacted  into  combination,  to 
the  opposite  extreme,  out  from  the  frying  pan  into 
the  fire,  led  by  the  ignis  fatuus  of  fancied  profits. 
Great  combinations  grew,  often  contrary  to  eco- 
nomic law,  and  so  visibly  abusive  of  the  rights  of 
the  business  and  the  consuming  world,  that  statutes 
completed  the  destruction  which  economics  had  in 
process.  The  combination  left  to  its  unrestricted 
self  is  as  false  in  theory  and  bad  in  practice  as  cold 
competition  was  cruel. 


docile  mind,  however,  if  you  are  to  follow  this  rule,  a 
mind  open  to  truth,  even  to  unpleasant  truth,  even  to 
truth  which  sets  awry  that  which  you  have  believed  and 
been  taught.  Yet  the  strong  man  sets  his  mind  four- 
.square  to  the  truth  and  abhors  that  particularly  vil- 
lainous form  of  falsehood  which  tells  but  half  of  it. 

Do  not  be  afraid  of  facts,  for  they  have  no  fear  of 
you.  If  you  have  them  with  you  you  are  safe.  ^Vlth- 
out  them  you  are  always  in  danger.  Know  your  job. 
Don't  merely  think  you  know  it. 

Apply  the  Principle  of  Looking  F.ar 
If  you  look  far  you  will  see  beyond  a  whole  mass  of 
current  phrases  and  ideas.  These  are  the  outward  and 
visible  expressions  of  average  minds  but  across  them  he 
>vho  looks  far  sees  clearly  a  more  distant  and  more 
fruitful  horizon.  Nay,  the  very  act  of  looking  far  will 
make  facts  precious  to  you,  for  the  broad  vision  will 
bring  them  to  your  sight  and  make  you  value  theuL 

I  lere  is  a  new  outlook.  Your  business  and  mine  has 
taken  on  a  new-  relation.  It  is  no  longer  our  business 
alone.  It  has  a  national  and  an  international  relation 
which  it  did  not  have  before,  and  those  relationships  pen- 
etrate down  to  the  very  smallest  retail  traders  in  the 
land  and  their  jirosperity  and  future  dejiend  upon  the 
far  vision  that  we  have  acquired  and  upon  the  courage 
we  have  attained  with  which  to  act  in  accord  with  that 
vision. 

Apply  the  Principle  of  Thinking  Tiirovgh 

The  business  life  will,  if  you  treat  it  fairly,  call  forth 
your  best.  It  will  mean  the  .search  for  truth.  It  will 
mean   a    broad   and    human   philosophy.      It    will   mean 


who  think  through  the  problems  of  business  with  a  far 
vision  of  the  facts  and  who  have  grasped  the  ideal  of 
service  to  and  through  those  whom  they  employ  and  are 
holding  up  before  them  and  to  the  world  examples  of 
leadership  that  make  the  business  life  stand  on  a  level 
with  all  that  is  best  in  statesmanship  and  art  and  music 
and  law  and  the  ministry  and  the  other  great  and  pro- 
ductive professions. 

Cooper.vtion  for  Victory 
The  need  of  the  hour  in  America  is  co-operation.  We 
must  see  that  in  the  great  contest  there  is  one  grand 
common  interest.  You  will  be  called  upon  to  accept 
leadership  and  direction  in  this  common  interest.  It 
may  be  necessary  that  there  shall  be  for  a  time  some 
centralized  guidance  in  some  things  so  to  focus  and 
control  the  nation's  forces  that  they  shall  bear  most 
directly  upon  the  points  of  danger.  We  know  we  may 
confidently  look  to  the  far-seeing  men  who  guide  the  in- 
dustries of  the  United  States  to  accept  leadership  or  to 
follow  it  in  behalf  of  their  counln-.  It  will  be  our  duty 
in  full  collaboration  with  the  men  of  affairs  with  whom 
it  has  been  and  is  a  pleasure  to  work,  to  see  that  the  or- 
ganization of  the  Government  for  the  dread  purposes  of 
war  is  made  efficient ;  that  so  far  as  may  be,  individual 
and  corporate  needs  shall  he  thoroughly  and  justly 
learned  and  considered.  It  is  not  the  wish  of  the  Gov- 
ernment that  any  manufacturer  should  be  injured  or 
that  such  o])portunities  as  come  to  him  along  normal 
lines  should  be  lost.  It  is  simply  the  i)urpose  of  the 
Government  to  guide  all  the  productive  powers  of  the 
country  into  those  lines  which  make  for  the  greatest 
strength  and  efficiency. 
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The  Department  of  Labor  is  perfonniiw  a  great  publie 
service  today  in  redistributiiip  workmen  and  pro- 
moting industrial  peace.  This  authoritative  article  tells 
.how  its  employment  service  is  brinc/ing  the  right  men 
to  the  right  job,  and  how  its  mediation  service  is  pre- 
venting strikes  and  shutdowns  that  would  diminish 
production.  Employers  are  beginning  to  understand 
how  these  acts  help  them,  for  the  department  is  eager 
for  fair  dealing  and  friendly  intercourse  Itetzi^'en  em- 
ployers and  eniployec:  in   indit.':try. 

iHOUSANDS  of  American  emiiloyers  who  are 
now  called  upon  to  cooperate  with  the  Go\ern- 
ment  in  aid  of  its  prosecution  of  the  war,  do  not 
begin  to  reahze  the  great  importance  to  them  of  the  De- 
partment of  Labor.  Yet  at  this  crisis  that  Department 
is  indispensable.  They  have  only  to  use  it  intelligently, 
with  the  idea  of  getting  into  harmony  with  its  funda- 
mental purpose,  as  many  progressive  employers  are 
doing,  in  order  to  appreciate  it  as  an  invaluable  agency 
of  the  very  public  service  in  which  they  themselves  are 
engaged. 

The  organic  act 
of  this  Department 
was  approved  by 
President  Taft  as 
his  official  term 
closed ;  President 
Wilson  appointed 
the  first  Secretary 
of  Labor  as  his  be- 
gan. This  juxta- 
position was  pro- 
phetic. In  admin- 
istering the  De- 
partment ever  y 
partisan  interest 
has  been  subordi- 
nated to  the  obli- 
gation of  impartial 
service.  The  Sec- 
retary of  Labor 
has  from  the  be- 
ginning held  him- 
self bound  to  ren- 
der   such    service, 

and  never  more  solicitously  than  now.  Regardless  of 
party  or  class,  but  in  the  interest  of  all  the  people  of  this 
country  and  for  its  defence  in  the  world  war  into  which 
we  have  been  drawn,  the  Department  is,  with  multiplied 
cnerg}-,  now  devoted  to  the  public  sen^ice  of  bringing 
workmen  to  emploj'ers  on  fair  terms  to  both,  and  to 
promoting  industrial  peace  throughout  the  whole  indus- 
trial field. 

The  Remedy  of  Labor  Redistribution 

Business  men  need  not  be  told  that  scarcity  of  labor, 
a  most  unusual  condition,  is  especially  puzzling  to  em- 
ployers at  this  time.  Whether  labor  is  in  fact  scarce, 
no  one  knows ;  and  if  full  information  were  had  today 


INDUSTRIAL   MANAGERS! 

Do  you  know  that  the  Department  of  Labor: 

Registered  19,000  ship  workers  in  ten  days. 

Solved  the  transportation  problem  in  Norfolk,  Va.,  last  summer 
by  supplying  laborers. 

Placed  over  300,000  men  in  manufacturing  employment  last  year. 

Has  registered  50,000  workmen  in  Porto  Rico  and  could  trans- 
port them  to  the  mainland  at  once  if  ships  were  available. 

Supplied  at  once,  on  request,  a  list  of  52  competent  inspectors 
for  airplane  fabrics. 

Prevented  a  strike  of  75,000  Pennsylvania  coal  miners  just  after 
war  was  declared. 

Prevented,  in  a  similar  manner,  a  strike  of  25,000  miners  in 
Alabama. 

Adjusted  323  labor  controversies  in  war  industries,  between 
January  i,  1916,  and  October  25,  1917. 

Has  saved  hundreds  of  thousands  of  dollars  to  business  inter- 
ests, and  an  incalculable  sum  to  related  interests  and  the  public 
smce  Its  establishment  m  1913 


Mr.  Louis  F.  Post  has  been  Assistant  Secretary  of 
Labor  since  the  establishment  of  the  Department  of 
Labor  in  1913.  He  was  a  printer  to  begin  with,  edu- 
cated as  a  lawyer,  practiced  his  profession,  served  as 
an  Assistant  United  States  Attorney,  but  has  given 
the  greater  part  of  his  active  business  life  to  editorial 
-work  and  public  service.  Since  1881  he  has  worked 
for  economic  reforms  and  for  improvement  in  indus- 
trial conditions  through  the  influence  of  his  papers  and 
his  writings. 

it  would  probably  be  useless  in  a  month — so  rapidly  are 
nidustrial  conditions  changing.  It  is  known,  however, 
that  employers  in  occupations  essential  to  the  prosecu- 
tion of  the  war,  are  short  of  workers  by  the  hundreds  of 
thousands.  On  the  other  hand,  it  is  equally  certain  that 
many  workers — possibly  hundreds  of  thousands  also — are 
unemployed,  and  that  many  more  are  working  at  wages 
which  do  not  yield  a  decent  living  in  the  face  of  present 
prices  for  the'  necessaries  of  life.  The  solution  of  our 
labor  shortage  problem,  therefore,  is  not  the  impossible 

one   of    creating   a 
u  Z'^i     labor  supply  where 

11  there  is  none,  nor 
1 1  the  unthinkable 
one  of  compelling 
some  men  to  work 
for  the  profit  of 
other  men.  It  in- 
volves only  the 
possible  and  rea- 
sonable, even  if 
perplexing  task  of 
readjusting  our 
actual  supply  of 
labor  power  to  our 
altered  dema.nds 
for  labor.  Redis- 
tribution of  labor 
is  the  answer  to 
the  employers' 
problem  of  labor 
shortage;  and  this 
II  spells  fair  play  for 
li  °     "  „  ;:;■;,=     the  underpaid,  and 

fairly  paid  work 
for  the  unemployed.  Here  is  an  emplovers'  problem— 
a  wage-workers'  problem  too— which  the  Department 
of  Labor  can  solve  and  is  solving. 

When  the  farmers  of  the  great  grain  belt  that 
stretches  from  Texas  to  Canada  feared  the  loss  last 
summer  of  their  crops  from  scarcitv  of  harvest  hands, 
the  Department  of  Labor  marshalled  for  them  an  armv 
of  harvesters,  and  not  a  bushel  of  grain  was  lost  for 
lack  of  labor.  When  the  Maine  potato  crop  was  in 
peril  from  expected  lack  of  labor,  the  Department  made 
an  interchange  with  the  corresponding  department  of 
Canada,  under  which,  while  both  countries  were 
served  in  the  wheat  harvest  from  the  Dakotas 
to      Saskatchewan,    the    potato     farmers    of     Maine 
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were  supplied  with  all  the  extra  help  they  needed. 
When  the  corn  and  cotton  growers  of  the  Imperial  Val- 
ley were  reported  to  need  from  1500  to  2000  families 
experienced  in  raising  and  picking  cotton,  besides  a 
great  body  of  farm  hands  for  gathering  the  corn  crop, 
the  Department  of  Labor  helped  them  out  to  their  re- 
ported satisfaction.  When  workers  were  needed  on 
short  call  in  the  orchards  and  vineyards  of  western  New- 
York,  the  Department  of  Labor  supplied  them.  Those 
instances  do  not  concern  manufacturers  directly,  but 
do  concern  the  public  interest,  and  are  significant  of 
possibilities  in  manufacturing  and  in  agriculture. 
The  Department  Has  Helped  Shipbuilding  and 
Cantonment  Construction 
What  the  Department  of  Labor  can  do  for  non-agri- 
cultural employers  is  indicated  by  what  it  has  done. 
Soon  after  our  declaration  of  war  the  Shipping  Board 
requisitioned  this  Department  for  ship  workers,  and 
within  ten  days  the  Department  had  registered  approxi- 
mately 19,000  skilled  mechanics  for  shipbuilding  work. 
Shipyards  having  government  contracts  have  learned 
from'  experience  that  the  United  States  Employment 
Service  finds  workmen  for  them ;  and  not  only  this,  but 
that  the  men  it  sends  to  them  are  qualified  for  the  work. 
In  connection  with  cantonment  construction,  thou- 
sands of  skilled  mechanics  as  well  as  unskilled 
laborers  have  been  directed  by  the  Department  of  Labor 
to  other  governmental  agencies  and  their  contractors. 
As  those  jobs  are  finished,  the  Department  enrolls  the 
workmen  for  employment  elsewhere,  and  these  enroll- 
ments have  run  far  up  into  the  scores  of  thousands.  A 
difficulty  of  extreme  importance  in  transportation  serv- 
ice at  Norfolk  at  a  critical  time  exemplifies  another 
phase  of  this  service.  It  was  so  adjusted  that  the  ex- 
tra labor  the  Department  procured  for  additional  boat- 
sailings  enabled  the  business  houses  at  Norfolk  to  pre- 
vent an  imminent  loss  of  foodstuffs  to  the  country.  A 
comprehensive  idea  of  the  work  of  the  Department  of 
Labor  in  bringing  workers  to  employers  may  be  got 
from  a  glance  at  its  employment  statistics.  When  this 
service  was  begun  in  the  Department  of  Commerce  and 
Labor,  before  the  Department  of  Labor  had  been  carved 
out  of  that  executive  department,  the  number  of  work- 
ers reported  as  having  been  employed  through  its 
agency  at  the  end  of  its  second  fiscal  year,  June  30, 
1908.  was  5008.  The  number  varied  in  subsequent  years 
onlv  slightlv  until  1914-15-  ^  was  4283  in  1910,  5176 
in  '1911,  5807  in  1912,  5025  in  1913,  and  3368  in  1914. 
But  the  first  full  fiscal  year  of  this  service  m  the  De- 
partment of  Labor,  and  the  two  fiscal  years  following, 
show  these  statistics,  in  which,  however,  the  immense 
harvest  hand  placements  the  Department  has  made 
since  1915,  are  not  included: 

1915  1916  1917 

Workers  applied  for 7>427       io7,33i       418,810 

Applications    for   work...   90,119       184,132       413,649 

Actually  employed 11,871         75, 156       283,799 

Bringing  the  Right  Man  to  the  Right  Job 
A  still  better  indication  of  the  extent  of  the  Depart- 
ment's public  service  in  this  respect  may  be  had  from 
a  glance  at  the  facilities  it  oflfers  to  employers  and 
workers  for  bringing  the  right  man  to  the  right  job. 
Through  cooperation  with  the  Post  Office  De])art- 
m.ent  anv  worker  or  employer  anywhere  in  the 
United  States  can  apply  by  mail,  through  his  local  post 
office  or  rural  carrier,  and  free  of  cost,  even  of  post- 
age— the  service  is  neither  a  free  service  nor  a  char- 
itv,  but  a  public  service  absolutely — for  the  job  he 
wants  or  the  help  he  needs.  His  application  is  compared 
with  others,  first  at  the  branch  office  to  which  it  goes 


directly,  then  at  the  zone  office  if  it  survives  the  branch- 
office  comparisons,  and  then  at  the  central  office  at 
Washington  if  necessarj'.  When  these  comparisons,  in 
their  order,  result  in  matching  a  worker's  application 
with  an  employer's  application,  steps  are  promptly  taken 
to  bring  the  applicants  together  in  an  employment  en- 
gagement. This  is  the  method  for  utilizing  the  mails. 
But  it  is  not  the  only  procedure  under  this  public  serv- 
ice. Every  branch  office  and  every  zone  office  is  a  sta- 
tion also  for  personal  applications  and  personal  inter- 
course between  workers  wanting  jobs  and  employers 
needing  help.  The  methods  are  as  direct  and  as  various 
as  the  circumstances  require. 
Cooperation  With  Other  Employment  Agencies 

It  is  a  further  policy  of  the  Department  to  foster  co- 
operation with  the  public  employment  agencies  of 
States  and  municipalities.  The  theory  of  this  coopera- 
tive system  is  opposed  to  a  national  system  in  the  im- 
perial sense;  it  favors,  on  the  contrary,  a  federated 
system  in  which  the  national  organization  links  the 
others  into  a  national  network  of  public  employment 
service,  intensive  through  the  interwoven  State  and 
municipal  systems  and  extensive  through  the  national 
scope  of  the  Department  of  Labor.  Incidentally  it  may 
be  remarked  that  the  scope  is  so  extensive,  both  in 
theory  and  in  fact,  that  at  the  present  moment  the  De- 
partnient  of  Labor  could  help  out  any  legitimate  short- 
age of  labor  by  bringing  50,000  wage-working  Ameri- 
can citizens  from  Porto  Rico  to  the  mainland  before 
summer,  if  two  or  three  transport  ships  were  available. 
It  cannot  now  obtain  transportation  from  any  source, 
public  or  private,  for  even  so  few  as  500  of  those  citi- 
zens who  are  ready  to  embark  immediately. 

The  number  of  public  employment  offices  already  es- 
tablished by  the  Department  of  Labor  is  100  in  round 
figures.  Spread  over  the  country  from  ocean  to 
ocean  and  from  the  northern  to  the  southern  boundary, 
and  in  ready  intercommunication,  they  are  in  high  de- 
gree effective  in  bringing  employers  and  workmen  to- 
gether, and  are  growing  more  so.  Of  course,  lOO  em- 
ployment offices  are  all  too  few  for  the  whole  United 
States.  Great  Britain  has  2100.  But  our  Department 
of  Labor  has  been  financially  unable  to  make  its  sys- 
tem complete. 

Its  efficiency,  however,  has  been  much  augmented  by 
voluntary-  service  in  aid  of  its  war-emergency  work. 
The  United  States  Public  Service  Reserve,  for  exam- 
ple, is  organized  under  the  jurisdiction  of  the  Depart- 
ment of  Labor  for  the  purpose,  primarily,  of  register- 
ing and  classifying  offers  of  public  service.  These 
offers  were  buried  at  first  in  the  pigeon-holes  of  the 
various  branches  of  the  government  to  which  they  had 
been  sent.  They  were  subsequently  gathered  together 
by  the  Public  Service  Reserve  into  a  registry  to  which 
reference  may  now  be  made  by  government  officials  and 
by  any  employers  engaged  in  government  work.  The 
original  collection  is  increased  by  thousands  of  names 
minutely  classified  as  to  qualifications  for  service.  They 
identify  men  who  have  authorized  the  Public  Service 
Reserve,  whenever  it  learns  of  a  need  in  public  or 
private  employment  for  service  in  the  national  interest 
of  persons  of  their  qualifications,  to  offer  them  an  op- 
portunity to  assist.  The  applications  are  made  ex- 
pressly with  a  desire  for  "a  practical  Opportunity  in  this 
war  emergency  to  contribute  personal  sei-vice  by  doing 
work  that  will  aid  the  general  welfare."  An  indication 
of  the  public  usefulness  of  this  arm  of  the  Department 
of  Labor  may  be  had  from  its  response  to  a  call  for 
inspectors  of  airplane  fabrics.  It  promptly  furnished 
the  names,  addresses  and  qualifications  of  52  compe- 
tent persons  willing  to  serve.     Upon  a  request  for  a 
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technical  officer  of  peculiar  training  for  an  army  pur- 
pose, the  Reserve  produced  an  applicant  who  was  duly 
commissioned  within  48  hours  after  the  request.  When 
tile  Rock  Island  Arsenal  was  in  dire  need  of  machin- 
ists, a  reference  to  the  registry  of  the  Public  Service 
Reserve  disclosed  a  heli)ful  supply;  and  in  response  to 
calls  from  the  army  and  navy,  cooks,  blacksmiths,  me- 
chanics and  engineers  ha\e  been  found  for  them 
through  the  same  agenc)'. 

United  States  Bovs'  Working  Reserve 
Another  organization  of  volunteers  which  is  under 
the  jurisdiction  of  the  Department  of  Labor  as  part  of 
its  war-emergency  equipment  is  the  United  States  Boys' 
Working  Reserve.  Although  not  organized  until  two 
weeks  after  the  war  began,  it  now  comprises  forty-one 
State  organizations,  all  under  a  national  director  re- 
sponsible directly  to  the  Department  of  Labor.  Last 
summer  it  placed  thousands  of  city  boys  upon  farms  for 
seasonal  work ;  in  the  coming  summer  it  will  be  able 
to  supply  an  army  of  city  boys  of  the  boy-club  type, 
ranging  in  age  from  16  to  21  years,  and  sufficiently 
trained  to  make  their  work  desirable  for  seasonal  and 
other  emergency  purjioses.  J^'armers  were  hesitant  at 
first  about  using  city  "boys"  for  farm  work,  but  their 
hesitation  passed  away  as  the  Boys'  Working  Reserve 
boys  were  tried.  They  were  foimd  faithful  to  their 
responsibilities  and  competent  for  their  tasks.  Of  the 
2400  boys  that  lUiffalo  sent  to  outlying  farms,  less  than 
three  per  cent,  proved  unsatisfactory.  Of  662  that 
went  out  upon  farms  from  Chicago,  their  employers 
certified  that  559  had  made  capable  farm  helpers.  They 
averaged  87j<2  days'  work  during  the  summer  and 
earned  $38,154.18  in  addition  to  their  board.  A  cotton 
crop  of  1000  acres  in  Arizona  was  saved  by  boys,  who 
thereby  added  $24,000  to  their  savings.  The  apple  crop 
of  an  entire  county  in  Pennsylvania  was  harvested  by 
48  boys  who  moved  from  orchard  to  orchard  and 
camped  in  tents.  And  when  a  New  Jersey  glass  and 
fruit-jar  factory  was  crippled  by  the  draft  upon  its 
labor  supply  by  near-by  munition  plants,  30  boys  aver- 
aging 19  years  of  age,  who  were  sent  from  Washing- 
ton under  a  Y.  M.  C.  A.  director,  cleaned  up  a  ware- 
house, put  in  bunks,  camped  there  for  four  months, 
and  broke  all  records  at  the  plant  in  the  production  of 
fruit  jars.  They  added  $2500  to  the  savings  banks  de- 
posits of  Washington  as  one  result  of  their  wholesome 
vacation. 

Medi.\tiu.\  Service 

Hand  in  hand  with  the  Department  of  Labor's  public 
employment  service  goes  its  mediation  service.  This 
service  in  behalf  of  industrial  peace  is  quite  as  im- 
portant as  the  employment  service,  to  employers  and  to 
workers  alike.  More  than  to  either  is  it  so  to  the  coun- 
try at  the  present  juncture.  It  aims  in  this  war  time 
at  inducing  both — not  by  power  nor  authority  but  by 
reason  and  persuasion — to  suspend  their  traditional  an- 
t'pathies,  to  utilize  their  respective  organizations  for 
effecting  and  maintaining  peace  and  good  will  among 
themselves,  and  thereby  to  unify  the  nation  for  the  ter- 
rific struggle  in  which  it  is  involved. 

E.xtensive  as  this  work  of  the  Department  of  Labor 
is,  and  successful,  as  it  has  been,  employers  as  a  class 
are  probably  cjuite  in  the  dark  about  it.  This  is  no  in- 
dictment of  them,  but  rather  of  the  prevailing  theory 
of  what  constitutes  news.  For  instance,  soon  after  the 
war  began,  75,000  Pennsylvania  coal  miners  were  about 
to  strike  because  living  expenses  had  outrun  their 
wages  fi.\ed  at  a  time  when  the  prices  of  coal  at  the 
mine  as  well  as  living  costs  at  the  stores  were  very 
much  less.     Had  those  75,000  men  gone  on  strike,  the 


event  would  have  been  news  of  the  first  magnitude.  But 
the  Secretary  mediated  a  settlement  which  prevented 
the  strike,  and  the  news  fell  in  \alue  almost  to  the  level 
of  a  local  jjaragraph. 

That  achiexement  of  the  Department  of  Labor  is 
typical  of  the  war  work  it  has  done.  In  Alabama 
25,000  miners  were  on  the  verge  of  a  strike  when  Sec- 
retary Wilson  intervened  and  effected  a  reasonable  ad- 
justment. In  Colorado  a  stubborn  controversy  was 
compromised  through  like  intervention.  Similar  inter- 
\entions  have  occurred  with  similar  satisfactory  results 
in  a  variety  of  vocations.  The}-  include  tin-plate  pro- 
duction, street-car  operation,  copper  mining,  lumbering, 
meat  packing,  railroad  shops,  building,  fishing,  ship- 
construction,  long-shore  work,  freight  handling,  rail- 
road clerical  service  and  manufacturing.  From  the  be- 
ginning of  our  war  to  the  25th  of  October,  1917,  the 
number  of  controversies  betw'een  employers  and  work- 
ers which  the  Department  of  Labor  was  called  upon  to 
mediate  was  521.  It  had  adjusted  ^2^  and  had  104  still 
in  hand. 

Since  the  creation  of  the  Deiiartment  this  concilia- 
tion service  has  operated  with  increasing  effectiveness 
and  with  a  growing  confidence  on  the  part  of  employers 
jnd  employees  alike.  The  results  may  be  glimpsed  in 
this  tabulation : 

Periods  Labor  Controversies 

Unadjusted     Adjusted     Per 
Number       Number    cent. 
-March  4  to  June  30,  19-4  ....      5  28  85 

July  I,  1914,  to  June  30,  1915.    10  26  72 

July  I,  1915,  to  June  30,  1916.    22  178  89- 

July  I,  1916,  to  June  30,  1917.    47  248  84 

July  I,  1917,  to  Oct.  25,  1917.    35  208  85 

Totals    119  688  85 

Of  the  last  two  items  in  the  "unadjusted"  column  48 
cases,  and  of  the  last  two  in  the  "adjusted"  column  323, 
were  war-time  cases.  The  saving  thus  effected  for  em- 
ployees in  wages  and  for  employers  in  conservation  of 
their  business  interests,  may  be  calculated  in  the  hun- 
dreds of  thousands  of  dollars.  The  saving  to  related 
mterests  and  to  the  public  in  many  ways,  financial  and 
otherwise,  is  incalculable. 

Employers  Are  Beginning  to  Understand  the 
Department 
The  small  number  of  cases  down  to  June  30,  191 5 — 
15  unadju.sted  and  54  adju.sted — was  due  in  some  meas- 
ure, of  course,  to  the  fact  that  the  functions  of  the  De- 
partment of  Labor  had  not  then  become  generally 
known ;  but  in  „  large  measure  it  was  doubtless  due  ta 
a  prejudice  among  employers  who  regarded  the  Depart- 
ment as  devoted  exclusively  to  labor  union  interests. 
This  mistaken  feeling  has  worn  away  as  employers  who- 
have  come  in  contact  with  the  Department  have  begun 
to  realize  that  the  Department  is  eager  for  fair  dealing 
and  friendly  industrial  intercourse  between  employers 
and  all  their  workmen. 

Secretary  William  I'l.  Wilson 
Fhere  is  indeed  no  denial  nor  evasion  by  Secretary' 
\\  ilson  of  the  fact  that  the  Department  he  administers- 
originated  in  a  fifty  years'  campaign  by  labor  unions 
for  an  Executive  department — one  with  a  cabinet  officer 
at  its  head — through  which  American  wage-earning  in- 
terests could  be  reasonably  represented  in  the  councils 
of  our  Republic.  Nor  does  he  forget  his  own  wage- 
working  career.  It  was  as  a  child-laborer  that  he  en- 
tered the  industrial  struggle — a  boy  of  less  than  ten 
v>hose  dinner  "blickey"  hit  the  railway  tracks  step  by 


January,  1918 


KKFICIKXCV 


PRODIGALITY 


9 


step  as  he  trudged  to  his  daily  task  at  a  coal  mine.  He 
became  a  miner  while  still  a  youth ;  and  in  early  man- 
hood a  blacklisted  miner  (for  nothing  that  any  fair- 
minded  American  would  condemn )  working  at  any  job 
he  could  get  and  could  learn  to  do,  from  bark-peeling 
to  type-setting.  Then  in  succession  he  became  the  prin- 
cipal financial  officer  of  one  of  the  largest  international 
labor  organizations  of  the  United  States  and  Canada,  a 
member  of  Congress  for  six  years,  four  of  them  in  the 
chairmanshi])  of  an  important  committee,  and  finally  a 
member  of  the  President's  cabinet.  Experience  as  a 
Pennsylvania  farmer  was  thrown  in  by  the  way  and 
still  continues.  During  all  this  period  he  has  been  a 
labor  unionist,  and  while  out  of  official  life  an  active 
i-ne.  In  addition  to  these  circumstances,  which  may 
liave  prejudiced  the  Department  of  Labor  with  em- 
ployers alread}'  j^rejudiced  against  trade  unions,  is  the 
fact  that  its  organic  act  creates  the  Department  in  the 
interest  of  wage-earners. 

But  both  by  administrative  conduct  and  by  specific 
declaration,  the  Secretary  of  Labor  is  committed  to  the 
])rinciple  that  there  is  no  authority  for  developing  for 
wage-earners  any  special  privileges,  and  no  implication 
in  the  law  that  the  wage-earners  in  whose  behalf  the 
Department  was  created  consist  of  such  only  as  are  as- 
sociated together  in  unions.  "It  was  created,"  says  Sec- 
retarj-  Wilson  in  his  first  annual  report — and  in  equiva- 
lent terms  in  every  subsequent  annual  report — "in  the 
mterest  of  all  the  wage-earners  of  the  United  States, 
whether  organized  or  unorganized."  In  further  ex- 
planation of  his  policy  in  this  respect  he  proceeds  in  that 
first  report:  "While  the  Department  of  Labor  sustains 
friendly  relations  with  labor  organizations,  as  in  the  in- 
terest of  all  wage-earners  and  of  the  general  welfare 
it  ought  to  do,  nevertheless  this  attitude  must  not  be 
exclusive.  Similar  relations  with  unorganized  wage- 
earners,  and  also  with  employers  and  their  organizations 
to  the  extent  to  which  they  themselves  permit,  are  like- 
wise a  duty  of  the  Department ;"  and  "in  the  execution 
of  that  purpose,"  he  continues,  "the  element  of  fairness 
to  every  interest  is  of  equal  importance,  and  the  Depart- 
ment has  in  fact  made  fairness  between  wage-earner 
and  wage-earner,  between  wage-earner  and  employer, 
between  employee  and  employer,  and  between  each  and 
the  public  as  a  whole,  the  supreme  motive  and  purpose 
of  its  activities."  .\s  he  says  in  a  later  report,  the  De- 
partment's authority  contemplates  diplomatic  duties  an- 
alogous to  those  of  the  Department  of  State.  "As  it  is 
the  duty  of  the  Department  of  State  to  represent  our 
nation  with  fairness  toward  all  other  nations,  so  it  is 
the  dut)-  of  the  Department  of  Labor  to  represent  wage- 
earning  interests  with  fairness  toward  all  other  indus- 
trial interests." 

The  sincerity  of  those  declarations  has  been  demon- 
strated to  the  satisfaction  of  all  employing  interests  and 
of  all  wage-earning  interests  that  have  in  fairness  and 
sinceritv  sought  the  aid  of  the  Department  of  Labor, 
whether  in  labor  distribution  for  the  common  good  or 
in  the  promotion  of  industrial  peace  on  the  basis  of  in- 
dustrial justice. 


Efficiency  Opposed  to  Prodigality 

By  Robert  Mawson 

Partner.  Manson   Brothers 

X  these  days  of  high-speed  production  which  is  the 

desire  of  all  wide-awake  cooperating  employees  to 

obtain    the   largest    i)ossible   output    in    the    factory 

where  they  work.     This  thou'^ht  is  behind  all  modern 

methods  of  manufacturing  and  the  application  of  every 


labor-saving  machine.  But  the  high  efficiency  aimed 
at  is  not  a  natural  one;  it  does  not  come  of  itself;  it 
must  be  worked  for  and  worked  for  hard. 

An  instructive  comparison  is  seen  in  nature.  The 
vegetation  of  the  earth  grows  and  produces  in  profu- 
sion, but  alas,  how  much  is  wasted !  Yet  in  spite  of  all 
this  prodigality  nature  does  not  produce  nearly  as  much 
product  of  use  to  mankind  from  a  given  amount  of  land 
as  it  is  possible  to  get  with  scientific  farming.  Fruit 
trees  under  wild  or  ordinary  conditions  bear  only  a  small 
quantity  of  an  inferior  quauity,  but  pruning,  grafting 
and  cultivation — scientific  methods — help  nature  to 
yield  in  abundance. 

To  gain  our  needed  output  in  shop  and  factory  a  sim- 
ilar procedure  must  be  followed.  Wastes  of  all  kinds 
must  be  checked.  And  the  plant  and  employees  must 
work  under  conditions  that  will  give  the  maximum  re- 
turn with  a  minimum  of  eflfort.  The  point  that  I  par- 
ticularly wish  to  emphasize  in  regard  to  ordinary  factor}- 
conditions  is  the  similarity  to  the  unorganized  methods 
of  nature.  Nature  is  prodigal  but  inefficient,  and  so  are 
far  too  many  shops.  As  efficiency  cannot  be  attained 
in  nature  through  any  process  of  growth,  but  must  be 
introduced  bj-  man,  so  human  effort  through  hard  work 
must  be  applied  to  the  shop  to  get  rid  of  the  haphazard 
and  rule-of-thumb  ways. 

M.^CHiNE-Siiop  Operations 

If  we  turn  to  the  machine  shop  for  our  example  we 
must  begin  with  the  shop  buildings  themselves.  These 
are  the  greatest  tool  of  production.  They  must  be 
planned  and  organized  to  help  turn  out  product,  not  to 
hinder.  The  machine  tools  must  be  of  a  kind  adapted  to 
the  work  to  be  done,  kept  in  first  class  condition  and 
supplied  with  something  needful  in  the  way  of  auxiliary 
equipment  and  tools,  and  operated  with  the  greatest 
effectiveness.  Small  parts  of  equipment  must  be  care- 
fully looked  after  as  the  arbor  presses,  vises,  tool  grind- 
ers and  the  like. 

Then  an  analysis  must  be  made  of  the  machine  op- 
erations. If  it  is  found  that  most  of  the  milling  op- 
erations can  best  be  performed  before  the  drilling  and 
lathe  work  then  the  milling  machines  should  be  in  such 
a  position  that  when  the  rough  stock  enters  the  shop 
it  comes  to  them  first.  There  must  be  no  "back  step- 
ping." And  then  the  other  machines  used  in  the  se- 
quence of  operations  must  be  so  placed  in  reference  to 
the  milling  machines  that  the  work  passes  along  in  a 
regular  unbroken  series. 

Routing  and  What  It  Does 

.Another  means  of  increasing  the  efficiency  that  is  too 
often  neglected  in  the  smaller  shops  is  proper  routing. 
Here  is  a  powerful  weapon  to  fight  waste.  Too  often 
it  will  be  found  that  on  one  class  of  machine  tools  there 
is  a  superabundance  of  work  while  others  are  idle.  No 
such  conditioin  should  ever  be  allowed  to  arise.  Days 
before,  even  weeks  before,  the  work,  should  be  studied, 
I'lanned,  laid  out  and  assigned  so  that  the  machine  will 
liave  something  to  do  all  of  the  time.  No  machines 
should  be  over  busy  in  operating  at  night  while  other 
machines  are  lying  idle. 

.\  factor  in  this  routing  is  the  supply  of  special  and 
small  tools.  These  should  always  be  kept  in  safe,  or- 
ganized storage  unless  in  use.  When  a  job  is  about  to 
be  started  they  should  be  delivered  to  the  machine  along 
v.ith  the  work  and  instructions,  so  that  everything  can 
go  forward  in  an  orderly  manner. 

Influence  of  Shop  Surroundings 

-Another  cause  of  wastefulness  is  in  connection  with 
the  employees.  To  many  readers  they  may  be  thought 
to  be  an  unchangeable  factor;  but  such  is  not  the  case. 
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Many  are  more  influential  and  controlled  by  the  environ- 
ment in  which  they  work  than  most  of  us  realize.  If 
a  shop  is  run  in  a'loose,  careless  manner,  how  can  we 
expect  the  work  to  go  forward  except  in  the  same  way? 
An  interesting  example  came  to  my  notice  a  short 
time  ago  which  shows  plainly  the  difference  in  men 
when  working  systematically  and  under  the  more  com- 
mon, haphazard  conditions.  Two  men,  who  were  as 
nearly  as  could  be  ascertained  equal  in  skill  and  ability, 
were' placed  on  similar  work.  One  started  very  care- 
fully planning  every  move  and  made  every  motion 
count.  The  other  made  quite  a  "splash,"  stirred  up 
everything  around  him  and  added  considerably  to  the 
machine-shop  noise  in  his  particular  corner.  Much  of 
his  time  was  spent  in  turning  over  this  and  that,  search- 


ing for  special  tools  that  had  been  lost  or  misplaced. 
The  results  showed  finally  in  the  amounts  of  their  pi-o- 
duction;  for  the  first  man  proved  to  be  a  highly  effi- 
cient workman  and  the  other  was  inefficient. 

Perhaps  it  is  not  inapt  to  say  that  the  first  man_  re- 
sembled the  high-speed,  modern  turbine  which  drives 
the  vessel  through  the  water  at  a  speed  of  28  to  30 
knots,  and  does  it  noiselessly  but  efficiently.  While  the 
latter  workman  can  be  compared  to  the  small  donkey 
engine  on  the  same  vessel  which  is  always  noisy,  often 
balky  and  though  it  does  its  work,  to  be  sure,  does  it 
inefficiently. 

So  efftciency  must  be  worked  for.  It  does  not  come 
of  itself  and  it  is  opposed  to  wastefulness  and  prodigal- 
ity. 
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Chairman,  Aircraft  Board;  Member,  Council  of  National  Defense 


Many  a  business  man  is  confused  and  uncertain  zvhen 
he  wishes  to  do  business  with  the  government  in  these 
days  of  war.  As  a  direct  aid  to  him  the  author  pre- 
sents in  this  article  the  main  features  of  the  present 
government  war  machine  from  the  business  standpoint. 

Mr.  Howard  Coffin  is  a  member  of  the  civilian 
Advisory  Commission  of  the  Council  of  National 
Defense,  and  is  also  Chairman  of  the  Aircraft  Board. 
During  the  year  preceding  the  outbreak  of  the 
ivar    lie    zvas    Chairman    of    the    Industrial    Prepared- 

THE  tremendous  expansion  of  government  activity 
which  the  war  has  brought  forth,  reaching  out 
and  touching  industry  in  almost  every  village  of 
the  United  States,  is  nowhere  better  illustrated  than  in 
the  number  of  people  who  daily  storm  the  doors  of  the 
principal  government  offices  to  confer  with  officials  on 
one  business  matter  or  another.  It  has  been  estimated 
that  in  two  or  three  of  the  buildings  where  the  largest 
amount  of  business  detail  is  attended  to,  such  as  those 
that  house  the  War  Department  and  the  Council  of  Na- 
tional Defense,  a  thousand  or  more  visitors  a  day  have 
to  be  taken  care  of  and  referred  to  the  proper  repre- 
sentative for  the  transaction  of  their  particular  business. 
It  is  not  strange  that  these  visitors,  many  of  whom 
are  entire  strangers  to  Washington  and  to  the  ways  of 
the  government,  have  difSculty  in  determining  and' find- 
ing the  man  qualified  to  attend  conclusively  to  their 
wants.  Frequently,  in  the  past  few  months, 'men  with 
important  errands  have  been  compelled  through  lack  of 
proper  information  to  travel  to  three  or  four  different 
buildings  before  they  found  the  right  office  for  their 
purpose.  Such  cases  are  happily  growing  more  and 
more  rare,  but  it  is  still  somewhat  confusing  to  the 
first  visitor  to  be  confronted  with  the  necessity  of 
choosing  among  several  branches  of  the  government, 
each  apparently  having  some  connection  with  the  busi- 
ness on  which  he  is  engaged.  His  troubles  are  aug- 
mented by  the  difficulties  in  getting  a  prompt  hearing 
from  men  literally  swamped  with  a  constant  influx  of 
important   engagements,   and   by   the   dearth    of   office 


ness  Committee  of  the  Naval  Consulting  Board  and 
planned  and  put  into  effect  the  pre-war  inventory  of 
the  industrial  resources  of  the  United  States.  Thus 
he  has  been  in  more  intimate  contact  tvith  our  indus- 
trial preparations  for  zvar  than  any  other  man  in  the 
United  States.  In  private  life  Mr.  Coffin  is  one  of  our 
best  knozvn  automobile  engineers,  having  been  chief 
engineer  for  a  number  of  prominent  motor  car  build- 
ers and,  since  January,  1910,  consulting  engineer  and 
Vice-President  of  the  Hudson  Motor  Car  Company. 

facilities,  which  has  compelled  many  important  govern- 
ment organizations  to  divide  their  forces  among  several 
buildings  in  more  or  less  widely  separated  districts  of 
the  city.  The  problem  is  equally  difficult  for  the  busi- 
ness man  who  attempts  to  transact  his  affairs  by  mail, 
and  who  is  at  a  loss  where  to  address  his  query  among 
the  rapidly  growing  number  of  emergency  war  agen- 
cies which  have  sprung  up  of  late  in  the  Capital.  Even 
the  permanent  resident  of  Washington  is  constantly 
compelled  to  revise  his  mental  Baedeker  in  order  to 
keep  in  accurate  touch  with  the  new  agencies  with  new 
functions  which  the  war  has  developed. 

Yet  when  the  situation  is  examined  with  a  little  care, 
much  of  the  apparent  confusion  is  cleared  away  and  it 
can  be  seen  that  the  new  agencies  have  grown  up  as  a 
result  of  real  need  and  that  they  fit  in  more  or  less 
naturally  with  the  general  scheme.  The  general  basis 
of  the  war  organization  remains  the  same  as  that  in 
force  in  the  days  of  peace;  the  additions  are  almost 
wholly  supplementary.  The  reply  of  the  average  busi- 
ness man  to  this  will  probably  be  that  he  was  wholly  un- 
familiar with  the  government  organization  in  peace 
time,  so  an  article  outlining  the  main  features  of  the 
present  government  war  machine  from  the  business 
standpoint  may  prove  both  timely  and  useful. 

Government  Branches  that  Deal  With  Contracts 

For  the  contracting  engineer  and  the  business  man 

the  chief  interest  naturally  centers  about  the  branches 

of  the  government  that  deal  with  the  details  of  con- 
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tracts.  Yet  there  are  so  many  other  government  agen- 
cies which  touch  closely  the  heart  of  the  business  fa- 
bric, agencies  not  primarily  concerned  in  negotiating 
contracts  but  yet  necessarily  involved  sooner  or  later 
in  the  carrying  out  of  those  contracts,  or  agencies  whose 
policy  will  eventually  influence  all  branches  of  indus- 
tr}-  whether  they  are  holding  government  contracts  or 
not,  that  a  comprehensive  outline  of  business  and  com- 
mercial Washington  cannot  be  given  without  extending 
its  field  beyond  the  mere  contracting  organizations. 

As  an  example  of  what  I  have  in  mind,  many  in- 
quiries have  been  reaching  different  offices  of  the  gov- 
ernment of  late  as  to  the  trend  of  the  government's 
priority  policy,  in  what  way  different  forms  of  busi- 
ness will  be  affected  by  the  gradual  transformation 
of  industry  from  peace  to  war  work.  Frequently  these 
inquiries  have  been  addressed  to  officials  who  have  been 
in  no  way  directly  concerned  with  the  development  of 
that  policy.  It  may  be  difficult  indeed  for  the  man  at  a 
distance,  who  is  not  familiar  with  the  strenuous  de- 
velopments of  the  past  few  months  from  first-hand  con- 
tact, to  discover  to  whom  he  should  send  such  in- 
quiries. There  are  many  such  broad  questions  as  this, 
in  which  almost  every  citizen  will  sooner  or  later  be 
interested,  whose  answer  might  be  found  in  a  deter- 
mination of  policy  by  one  or  more  government  agen- 
cies entirely  outside  the  government  contracting  or- 
ganizations proper. 

To  outline  the  present  system  for  the  benefit  of  the 
business  man  wdio  wishes  to  get  in  brief  form  an  ex- 
planation of  the  main  agencies  which  aft'ect  industr)', 
both  by  active  participation  in  the  making  and  carry- 
ing out  of  contracts  and  by  the  determination  of  gen- 
eral commercial  and  industrial  policy,  it  may  be  well 
to  divide  the  government  organization  roughly  under 
three  main  heads  which  will  later  be  dealt  with  sepa- 
rately: I.  Actual  purchasing  agencies;  2.  Agencies 
which  touch  general  commercial  and  industrial  policy; 
3.  Agencies  which  deal  with  labor  policy.  It  will  read- 
ily be  understood  that  in  so  rought  a  division  of  func- 
tions due  allowance  must  be  made  for  overlapping,  and 
that  frequently  one  agency  must  be  discussed  in  con- 
nection with  more  than  one  of  the  groups  named.  This 
grouping  will  serve,  however,  for  purposes  of  examina- 
tion. 

The  Purchasing  Agencies 

In  the  first  of  the  three  groups,  the  purchasing  agen- 
cies, it  is  perhaps  not  commonly  understood  that  at 
Itast  nine  separate  and  distinct  organizations  are  au- 
thorized to  contract  for  supplies,  and  their  responsible 
heads  are  answerable  to  the  government  for  the  funds 
so  employed.  Of  these  nine,  five  are  bureaus  of  the 
War  Department.  The  other  four  are:  the  Emergency 
Fleet  Corporation,  which  is  in  charge  of  the  govern- 
ment's shipping  construction;  the  Bureau  of  Supplies 
and  Accounts  of  the  Navy  Department,  in  which  the 
Navy's  purchasing  is  centred;  the  purchasing  division 
of  the  Marine  Corps ;  and  finally  the  Purchasing  De- 
partment of  the  Panama  Canal. 

The  five  bureaus  of  the  War  Department  ordinarily 
in  the  market  for  munitions  of  one  kind  or  another  are 
the  Ordnance  Department,  the  Quartermaster  Depart- 
ment, the  Signal  Corps,  the  Engineering  Corps  and  the 
Surgeon-General's  department.  While  the  head  of  each 
one  of  these  bureaus  is  responsible  to  the  Secretary  of 
\\'ar.  on  him  primarily  devolves  the  function  of  directing 
the  appropriation  authorized  for  his  particular  agency, 
and  he  has  under  act  of  Congress  complete  statutory  au- 
thority for  negotiating  contracts  within  his  special  field. 

Each  of  these  bodies  has  its  own  contracting  officers, 
its  own  accounting  force  and  its  own  field  organization, 


augmented  in  every  case  by  many  recruits  from  civilian 
life  Furthermore,  as  a  result  of  the  rush  of  work  in 
the  early  days  of  the  war,  it  was  found  necessary  in 
a  few  instances  to  subdivide  the  functions  of  certain  of 
these  bureaus.  As  an  example,  in  the  Quartermaster 
Department,  it  was  early  realized  that  the  task  of  build- 
mg  the  new  army  cantonments  was  almost  colossal,  de- 
manding in  itself  the  efforts  of  a  distinct  division.  The 
officer  delegated  to  the  work  was  separated  from  the 
rest  of  the  department  and  built  up  a  distinct  organiza- 
tion adequate  to  handle  the  task,  thus  virtually  creating 
a  ninth  purchasing  division. 

Difficulties  of  the  Old  System 

Two  obvious  difficulties  arose  from  this  situation  be- 
fore the  war  was  many  hours  old.  The  first  was  that 
the  sudden  and  unprecedented  demand  for  munitions  of 
all  kinds  and  the  material  for  making  them,  especially 
if  announced  as  in  peace  times  by  open  advertising  for 
bids  from  all  the  departments,  threatened  a  dangerous 
and  uneconomic  competition  and  a  consequent  danger- 
ous inflation  in  prices.  The  second  was  that  in  many 
instances  each  department  stood  in  urgent  need  of  the 
same  munitions,  and  particularly  of  the  same  raw  ma- 
terials. The  Navy  and  the  Shipping  Board  both  needed 
structural  steel.  The  Ordnance  Department  and  the 
Signal  Corps  both  needed  machine  guns — the  former  for 
infantry,  the  latter  for  airplanes.  The  Signal  Corps  and 
the  Quartermaster  Corps  were  soon  both  interested  in 
the  building  of  cantonments,  the  former  for  aviation 
fields,  the  latter  for  training  camps,  not  to  speak  of 
other  construction  projects  in  which  many  departments 
were  concerned.  The  number  of  instances  can  be  ex- 
tended almost  infinitely.  No  matter  how  eager  the  de- 
partments might  be  to  cooperate  with  each  other,  and 
too  high  praise  cannot  be  given  the  spirit  with  which 
they  met  the  situation,  no  conscientious  official  could 
fail  to  feel  that  his  own  department's  interests  at  the 
moment  were  paramount. 

It  is  here  that  the  Council  of  National  Defense  and 
its  supplementary  organization  enters  the  story.  Creat- 
ed to  mobilize  the  industries  of  the  country  for  the  na- 
tional defense  and  to  make  easily  available  to  the  gov- 
ernment in  time  of  need  the  services  of  the  nation's 
professional  and  industrial  intelligence,  the  Council, 
with  the  cooperation  of  the  regular  departments,  set 
up  an  auxiliary  industrial  machine  to  assist  in  solving 
these  difficult  problems.  The  urgency  of  the  need  and 
the  success  with  which  it  has  met  it  is  perhaps  best  il- 
lustrated by  the  manner  in  which  the  Council's  organi- 
zation has  expanded,  until  its  force  now  numbers  hun- 
dreds of  men,  directed  by  a  group  which  includes  some 
of  the  best  known  names  in  American  business  life. 
.\side  from  numerous  other  important  functions  lying 
somewhat  outside  the  scope  of  this  article,  it  has  es- 
tablished a  clearing-house  for  the  munition  needs  of 
the  several  departments  and  their  subordinate  bureaus, 
so  as  to  assist  in  determining  both  price  and  priority  in 
accordance  with  the  needs  of  the  government  as  a  whole 
instead  of  leaving  these  questions  entirely  to  the  judg- 
ment of  the  several  individual  agencies  themselves.  The 
regular  contracting  agencies  have  nowhere  been  sup- 
planted. In  every  case  they  are  functioning  as  before, 
with  their  organizations  intact — greatly  expanded  in  al- 
most every  instance,  usually  by  putting  civilian  experts 
in  uniform — but  the  final  decision  on  contracts  in  even,- 
case  rests  with  the  government  officer  responsible  under 
statute  for  the  disposition  of  his  appropriation. 

The  War  Industries  Board 
Without  going  into  the  history  of  this  development, 
which  space  forbids,  the  present  organization  so  far  as 
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it  relates  to  contracts  may  l)e  hrietly  described  as  fol- 
lows. The  general  supervisory  direction  of  purchases, 
including  the  dcveloiiment  of  additional  sources  of  sup- 
I)ly,  rests  with  the  War  Industries  Board  of  the  Council 
of  National  Defense,  wliich  has  as  its  civilian  chair- 
man Daniel  Willard,  President  of  the  Baltimore  and 
Ohio  Railroad,  and  ("hairman  of  the  Advisory  Commis- 
sion of  the  Council.  Colonel  Palmer  E.  Pierce  repre- 
sents the  Army  on  the  Board,  and  Admiral  Frank  F. 
Fletcher  the  Navy.  There  are  four  other  civilian  mem- 
bers, Messrs.  Bernard  M.  Baruch,  Robert  .S.  Brookings, 
Robert  S.  Lovett,  and  Hugh  Frayne,  the  last-named 
representing  labor.  Messrs.  Baruch,  Brookings  and 
Lovett  form  an  inner  "Committee  on  arranging  pur- 
chases," the  first  having  special  charge  of  raw  materials, 
the  second  of  finished  products,  and  the  third  of  ques- 
tions of  priority.  Each  of  the  three  has  an  extensive 
supplementary  organization  under  him  composed  of  spe- 
cialists in  the  various  industrial  fields  covered  by  his 
branch  of  the  work.  Judge  Lovett,  whose  task  of  cleter- 
mining  the  relative  importance  of  various  forms  of  mu- 
nitions and  the  raw  materials  which  are  used  in  their 
manufacture  is  [lerhaps  expanding  as  rapidly  as  any 
branch  of  war  work  at  the  capital,  is  also,  b\'  appoint- 
ment of  the  President,  administrator  of  the  Priority 
Shipments  Act  recently  passed  by  Congress,  and  is  thus 
in  a  position  to  secure  the  closest  coordination  between 
priority  in  filling  orders  and  priority  in  shipment.  The 
executive  secretary  of  the  \\'ar  Industries  Board  is 
Lieutenant  H.  P.  Bingham. 

Thk  Cle.vrancf.  Committee 
Aside  from  the  divisions  of  the  P.oard  alreadv  men- 
tioned, one  of  its  most  important  committees  is  the 
Clearance  Committee,  which  considers  the  placing  of 
orders  or  contracts  by  the  various  departments  desiring 
to  purchase  materials  designated  in  the  list  showmg  that 
a  shortage  exists  or  is  imminent.  The  Chairman  of  this 
committee  is  Cai)tain  C.  C.  Bolton.  Its  duties  are  to 
consider  the  price  and  source  of  supi)ly  involved  in 
cases  of  contemplated  purchase  invohing  limited 
amounts,  and  to  avoid  any  obvious  conflict  in  the  ^u])pl\- 
of  the  same  material  for  several  departments.  It  ap- 
proves the  placing  of  minor  orders  or  contracts  as  rec- 
ommended by  the  department  concerned  when  fully 
satisfied  of  the  propriety  of  the  action  desired.  If  mat- 
ters of  priority  between  the  departments  represented 
in  the  committee  can  be  adjusted  by  the  committee,  it  is 
so  recommended  to  the  Priorities  Division.  If  matters 
of  price  cannot  be  approved  unanimously,  the  matter  is 
referred  to  the  Division  concerned.  It  refers  to  the 
Raw  Materials  or  Finished  Products  Division  of  th- 
Board,  as  the  case  may  demand,  such  items  of  shortage 
as  it  discovers,  to  secure  an  increased  supply  of  the  item, 
or  to  develop  a  satisfactory  substitute. 

FUNCTIO.NS   OF    \V.\K    IxurSTRlES    BoAKU 

In  general,  the  functions  of  the  War  Industries  Board 
may  be  described  as  those  of  a  clearing-house  for  the 
war  industry  needs  of  the  ( iovernment.  It  determines 
the  most  efifective  ways  of  meeting  them,  including 
recommending  methods  of  increasing  production,  the 
extension  of  industries  demanded  by  emergencies,  the 
sequence  and  relative  urgency  of  the  needs  of  the  dif- 
ferent Government  services,  considers  the  price  factors, 
and,  in  the  first  instance,  the  industrial  and  labor  as- 
pects of  the  problems  involved. 

The  several  Government  I3epartments,  then,  are  as 
before  continuing  their  organizations,  with  their  chiefs 
responsible  for  all  contracts,  but  they  have  available 
the  constant  assistance  and  advice  of  this  big  «upple- 
nientary  organization  to  prevent  conflict  of  interest  and 


U)  aul  them  m  getting  munitions  along  sound  industrial 
lines  with  their  needs  treated  as  a  whole,  not  separately. 
The  tield  which  the  War  Industries  Board,  with  the 
(General  Munitions  Board  which  it  supplanted,  has  cov- 
ered, ranges  all  the  way  from  the  procurement  of  pig 
iron  and  copper  to  securing  motor  trucks  and  finished 
uniforms.  It  has  also  included  material  asssitance  in 
the  building  of  cantonments,  through  the  establishment 
of  an  advisory  "Emergency  Construction  Committee." 

In  the  case  of  airplanes,  supervisory  work  of  the 
same  general  character  has  been  performed  by  the  Air- 
craft Production  Board  of  the  Council,  which  is  now 
being  reorganized  under  a  recent  act  of  Congress  as 
the  Aircraft  Board,  to  act  jointly  for  the  Signal  Corps 
of  the  Army  and  for  the  Navy.  Attention  is  given,  of 
course,  to  seeing  that  the  proper  coordination  with  the 
work  of  the  War  Industries  Board  is  secured. 

Agencies  Controlling  Commercial  and  Industrial 
Policy 

In  the  second  group  of  agencies  which  affect  the 
government's  commercial  and  industrial  policy  to  a 
greater  or  less  extent,  although  they  are  not  directly 
concerned  in  the  letting  of  contracts,  and  some  of  them 
do  not  come  in  direct  contact  with  industry,  may  be 
included  a  wide  range  of  organizations,  a  large  part 
of  them  creations  of  the  war  situation.  Aside  from  the 
Department  of  Commerce,  and  the  Federal  Trade  Com- 
mission, the  following  important  agencies  may  be  men- 
tioned: the  War  Trade  Board,  the  Food  Administra- 
tion, the  Fuel  Administration,  the  Committee  on  Trans- 
IJortation  of  the  Council  of  National  Defense  (with 
the  Railroads'  W^ar  Board),  and  the  Commercial  Econ- 
omy Board  of  the  Council  of  National  Defense.  It 
might  not  be  amiss  to  include  in  this  group  also  the 
Priorities  Division  of  the  War  Industries  Board,  in 
view  of  the  very  pronounced  indirect  influence  on  in- 
dustry of  its  determination  of  priority  in  materials  in 
effecting  a  gradual  tranferrence  of  business  from  non- 
essentials to  war  work. 

The  functions  of  some  of  these  agencies  are  too  well 
known  to  require  comment  in  an  article  of  this  char- 
acter. In  connection  with  the  Federal  Trade  Commis- 
sion, however,  it  should  be  pointed  out  that  in  addition 
to  its  ordinary  peace  time  functions,  through  its  power 
of  investigation  it  has  exerted  a  very  marked  influence 
on  the  determination  of  war  prices  through  determina- 
tion of  costs  at  the  direction  of  the  President.  With  the 
approval  of  the  President  these  findings  have  been  madp 
available  to  the  War  Industries  Board  for  joint  con- 
ference in  arriving  at  a  final  decision  on  a  price  ad- 
judged satisfactory  alike  to  the  government,  the  public 
and  the  industries  affected. 

The  War  Trade  Board,  of  which  Mr.  Vance  Mc- 
Cormick  is  Chairman,  derives  its  power  from  the  Es- 
jiionage  Act,  the  Trading  with  the  Enemy  Act,  and  three 
executive  orders  of  the  President.  It  sits  daily,  de- 
ciding on  questions  of  policy  with  regard  chiefly  to 
foreign  trade,  and  negotiates  with  foreign  governments. 
It  is  charged  with  the  enforcement  of  the  authority 
covering  the  control  of  exports  and  imports  conferred 
by  the  Espionage  and  Trading  with  the  Enemy  acts. 
The  President  has  issued  proclamations  governing  the 
restrictions  of  exports  and  imports  and  providing  a 
system  of  licenses.  The  \Var  Trade  Board  has  instruct- 
ed shippers  concerning  the  licenses,  and  is  directly  in 
contact  with  American  business  as  it  relates  to  foreign 
trade.  Only  with  the  consent  of  the  Board  may  agents 
of  the  enemy  countries  do  business  in  the  United  States. 
Enemy  companies  also  may  not  change  the  names  they 
used  at  the  beginning  of  the  war  without  special  license. 
It  has  the  executive  administration  of  all  instructions 


January,  1918 


THE  BUSINESS  MACHINE  AT  WASHINGTON 


13 


issued  by  the  President  regarding  exports  and  embar- 
goes, and,  in  conjunction  with  the  War  Trade  Council, 
is  engaged  in  coiT^er\ing  the  food  supply  of  the  coun- 
try and  regulating  exports  so  that  the  products  of 
America  will  not  reach  the  enemy. 

As  an  advisory  body  to  the  War  Trade  Board,  an 
executive  order  of  October  14,  1917,  created  a  War 
Trade  Council,  consisting  of  the  Secretary  of  State,  the 
Secretary  of  Agriculture,  the  -Secretary  of  Commerce, 
the  Secretary  of  the  Treasury,  the  Chairman  of  the 
Shipping  Board  and  the  Food  Administrator.  The  im- 
mediate work  of  issuing,  refusing,  withholding  and  re- 
voking of  licenses  is  carried  out  by  a  Bureau  of  Ex- 
ports, which  follows  the  instructions  of  the  War  Trade 
Board. 

Food  and  Fuel  Admixistr.xtiox 
Of  the  Food  Administration  it  is  hardly  necessary  to 
speak  as  the  character  of  its  work  is  already  so  widely 
known,  and  as  it  touches  only  remotely  the  immediate 
purpose  of  this  article.     With  the  Fuel  Administration, 
although  its  functions  are  already  equally  widely  known 
probably,  it  ma\'  be  well  to  point  out  in  passing  that  the 
Fuel  Administrator  has  plenary  powers  in  the  adminis- 
tration of  the  country's  coal  supply,  and  that  in  this 
\va}'  he  can  exert  a  very  marked  influence  on  industrial 
conditions.      By  exercising  priority   in  the  coal   suppl 
through  its  power  to  control  distribution,  not  to  speak 
of  its  many  other  vital  functions,  the  policy  of  the  Fuel 
Administration  cannot  fail  to  become  of  ever  increasing 
importance  in  the  course  of  American  industrial  life. 
Railw.w  War  Board 
The    transportation    facilities   of    the   country    as   at 
present  organized  are  ver}'    closely  controlled  and  di- 
rected by  the  Railway  ^^'ar  Board,  composed  of  repre- 
sentative executive  officials  of  leading  railways  of  the 
country,    i'nder  cooperative  agreement  the  Government 
is  everywhere  given   preferential   consideration   in   the 
movement  of   traffic,   and  through  the  pooling  system 
recently  developed,  the  railways  have  been  even  further 
mobilized  under  central  control  for  war  purposes.    The 
control   is  exercised   through  the  War   Board   and   its 
subsidiar}-  committees,  organized  at  the  request  of  the 
Council    of    National    Defense    and    reporting    to    Mr. 
Danial  Willard,  the  chairman  of  the  Advisory  Commis- 
sion of  the  Council  of  National  Defense,  and  chairman 
of  the  War   Industries  Board,  who  was  given  by  the 
Council  special  charge  of  matters  of  transportation  and 
communication.     The  War  Board  has  an  office  building 
in  Washington  with  a  large  staff  to  assist  in  carrying 
on  its  work.     Under  a  somewhat  similar  arrangement 
the   telephone  and  telegraph    faciliti'es  of   the   country 
have  also  been   placed   voluntarily  under   the   Govern- 
ment's general  supervisoin. 

Commercial  Economy  Bo-\rd 
Another  subordinate  organization  of  the  Council  of 
National  Defense  which  should  be  mentioned  in  any 
account  of  agencies  whose  policy  has  a  direct  interest 
to  commercial  business  is  the  Commercial  Economy 
Board.  In  spite  of  a  large  amount  of  publicity  which 
has  been  given  the  work  of  the  board  its  functions  are 
still  apparently  misunderstood  in  some  quarters.  The 
work  of  the  Commercial  Economy  Board  is  to  secure 
through  the  cooperation  of  business  houses  economy  in 
the  use  of  men  and  materials  to  aid  in  carrying  on  the 
war.  It  has  given  special  attention  to  the  task  of  as- 
sisting in  limiting  waste  in  retail  deliveries  including 
waste  in  the  distribution  of  bread.  It  has  also  held 
conferences  with  woolen  manufacturers  on  the  problem 
of  revising  dress  styles  to  assist  in  the  conservation  of 
wool.      The  general    purpose    underlying    the    board's 


work  is  to  assist  business  men  to  conduct  special  phases 
of  their  work  along  more  economical  lines,  permitting 
them  to  conduct  their  business  with  less  men  and  equip- 
ment, thus  enabling  them  more  easily  to  meet  the  drain 
on  man  power  which  the  war  is  expected  to  bring. 

Agencies  to  Handle  Labor  Problems 

No  account  of  the  war  industrial  organization  at 
Washington  would  be  complete  without  some  description 
of  the  agencies  which  are  being  developed  to  handle  the 
labor  problem  as  emphasized  by  the  war.  Practically 
every  department  that  has  to  do  with  industrial  work 
either  has  developed  or  is  developing  some  form  of  or- 
ganization to  deal  with  problems  of  adjustment  and  dis- 
tribution on  vital  war  work.  Besides  the  Department 
of  Labor  which,  of  course,  is  primarily  concerned  with 
all  labor  problems,  the  following  special  agencies  have 
been  created  within  the  last  few  months : 

The  War  Emergency  Section  of  Employment  Service 
of  the  Department  of  Labor,  created  especially  for  war 
work  :  the  head  of  this  organization  is  Mr.  Charles  T. 
Clayton.  It  was  created  by  the  Secretary  of  Labor  to 
investigate  the  labor  needs  in  war  industries  and  to  con- 
centrate the  forces  and  resources  of  the  Employment 
Service  to  meet  those  needs. 

The  Arsenal  and  Navy  Yard's  \\'age  Commission,  es- 
tablished by  the  War  and  Navy  Departments  to  pass  on 
wage  questions  arising  in  arsenals  and  navy  yards.  Mr. 
Franklin  D.  Roosevelt,  Assistant  Secretary  of  the  Navy, 
is  chairman. 

The  Board  of  Control  of  Labor  Standards  in  Army 
Clothing,  established  by  the  Secretary  of  War,  not  to 
adjust  labor  disputes  in  the  garment  industry  but  to 
prevent  army  contracts  for  clothing  being  let  to  con- 
tractors who  employ  '"sweat"  conditions.  Air.  Louis  E. 
Kirstein  is  chairman,  and  the  headquarters  of  the 
Board  are  at  120  West  32nd  street.  New  York  City. 

The  Cantonment  Adjustment  Commission,  estab- 
lished by  the  Secretary  of  \\'ar  to  settle  all  labor  differ- 
ences arising  in  construction  of  cantonments,  aviation 
fields,  and  storage  warehouses.  General  S.  F.  Ansell  is 
chairman. 

The  Committee  on  Labor  of  the  Council  of  National 
Defense,  with  its  subordinate  committees  acting  in  spe- 
cial fields.  This  important  committee  is  headed  by  Mr. 
Samuel  Gompers,  President  of  the  American  Federation 
of  Labor  and  a  member  of  the  Advisor)'  Commission  of 
the  Council  of  National  Defense.  Its  main  lines  of  ac- 
tivity have  been  to  furnish  advice  in  regard  to  the  con- 
servation and  welfare  of  the  workers  in  the  nation's 
industries,  and  in  regard  to  the  means  of  adjustment  of 
employment  problems  without  interruption  of  industry. 
It  includes  at  present  fully  five  hundred  members  repre- 
senting organized  labor,  employers  and  specialists  in  in- 
dustrial economics. 

The  National  Adjustment  Commission,  organized  by 
the  action  of  the  Secretary  of  War,  Secretary  of  Labor, 
United  States  Shipping  Board,  and  Mr.  Samuel  Gom- 
pers. Its  chairman  is  Mr.  R.  B.  Stevens,  vice-chairman 
of  the  United  .States  Shipping  Board.  Its  main  lines 
of  activity  are  the  adjustment  and  control  of  wages, 
hours  and  conditions  of  labor  in  the  loading  and  unload- 
ing of  vessels  on  the  Atlantic,  Pacific  and  Gulf  coasts. 
This  commission  is  authorized  to  appoint  at  each  impor- 
tant port  a  local  adjustment  Commission  composed  as 
follows :  one  member  to  represent  the  Shipping  Board 
and  War  Department,  one  to  represent  the  International 
Longshoremen's  Association  and  nominated  by  the  In- 
ternational Longshoremen's  .\ssociation.  one  to  repre- 
sent the  carriers  in  toreign  trade  and  nominated  by  the 
Committee  on  Shipping  of  the  Council  of  National  De- 
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fense  and  to  act  only  in  cases  involving  foreign  service, 
one  nominated  by  the  Committee  on  Ships  of  the  Coun- 
cil of  National  Defense  to  represent  carriers  engaged  in 
coastwise  trade  and  to  act  only  in  cases  involving  coast- 
wise trade.  All  differences  which  arise  in  any  port  are 
adjusted  by  the  local  commission  if  possible.  In  case 
either  member  is  dissatisfied  with  the  decision  of  the 
local  commission  it  may  appeal  to  the  national  commis- 
sion for  review.  This  arrangement  does  not  apply  to 
the  Pacific  coast  where  the  employers  have  agreed  that 
anv  dispute  between  the  employers  and  employees  not 
settled  locally  between  themselves  shall  be  referred  to 
the  National  Adjustment  Committee,  whose  decision 
shall  be  final,  work  to  be  continued  pending  the  decision 
of  the  commission. 

The  President's  Commission ;  this  commission  was 
created  by  action  of  the  President  to  investigate  labor 
conditions  in  mountain  regions  and  on  the  Pacific  Coast, 
and  at  the  time  this  article  is  written  is  traveling  through 
the  western  states.  Its  chairman  is  the  Secretary  of 
Labor. 

The  Saddlery  Adjustment  Commission  was  created  by 
action  of  the  Secretary  of  War,  especially  to  prevent 
interruption  of  work  in  factories  of  contractors  for  har- 
ness and  saddlery  for  the  period  of  the  war.  Its  chair- 
man is  Mr.  Stanley  King,  Assistant  to  the  Secretary 
of  War. 


The  Ship  Building  Labor  Adjustment  Board,  created 
by  the  action  of  the  Secretary  of  the  Navy,  the  United 
States  Shipping  Board,  Mr.  Samuel  Gompers  and  other 
labor  leaders,  for  the  general  adjustment  of  questions 
as  to  wages,  hours,  and  conditions  in  ship  building 
plants.  Its  chairman  is  Mr.  \'.  Everit  Macy.  personal 
appointee  of  the  President. 

In  addition  to  these  organizations  created  to  meet 
special  needs,  and  informal  groups  which  have  been 
organized  for  various  governmental  branches  to  take 
care  of  special  labor  work  in  their  particular  fields,  the 
Council  of  National  Defense  recently  inaugurated  a  Sec- 
tion on  Industrial  Service,  the  functions  of  which  were 
announced  as  follows : 

1.  To  determine  present  and  probable  future  demand  for 
labor  in  war  industries. 

2.  To  determine  in  connection  with  the  Priorities  Committee 
of  the  War  Industries  Board  the  relative  priorities  of  the 
labor   demand. 

3.  To  arrange  for  the  supplying  of  the  demand  through  the 
Department  of  Labor  or  such  other  governmental  or  civilian 
agencies  as  can  best  meet  the  demand. 

4.  To  determine  the  needs  for  dilution  of  labor  including 
the  introduction  of  women  into  industry  and  recommend  poli- 
cies to  be  followed  in  regard  thereto. 

This  work  under  the  Council  has  been  put  under  the 
immediate  charge  of  Mr.  L.  C.  Marshall. 


Tfe  Import cinc(^  of  OigaiikatioB  LawB 
m  Lbi^  VV oriel  o^ri^is 

An  Earnest  Plea  for  tKe   '-b^'-'   -f   ^  i  -      >'  ■(  Laws 


Tlic  staggering  immensity  of  our  ivar  problems,  both 
noiv  and  after  peace  shall  come,  have  so  impressed  the 
author  that  he  almost  begs  industrial  executives  to 
study  as  never  before  the  regulative  principles  and 
fundamental  laws  of  organizing  human  activities.  He 
suggests  six  such  principles  and  practicalizes  them  in 
twelve  laws. 

Mr.  C.  E.  Knoeppel,  founder  and  president  of  the 
Ann  of  C.  E.  Knoeppel  and  Company,   consulting  indus- 

THIS  war-stricken  world  of  ours  is  going  through 
an  era  of  disillusionment;  our  eyes  are  being 
focused  on  bigger  and  better  things.  What  was 
considered  visionary  before  the  war  has  today  become 
practical;  business  is  thinking  in  terms  of  service  in- 
stead of  in  dollars ;  we  have  leaped  into  a  realm  which 
is  putting  men  before  things.  All  of  which  means  that 
the  war  is  not  without  its  compensations. 

In  other  words,  the  world  has  azvakened  to  the  real 
value  of  Organisation  as  never  before. 

What  do  I  mean  by  Organization?  The  proper  ad- 
justment and  relationship  of  himian  beings. 

In  solving  the  staggering  war  problems  confronting 
us  and  in  answering  the  question — "After  the  War — 
What?" — any  attempt  to  define  Laws  of  Organization 
will  be  helpful  to  the  student  of  this  great,  big  question, 
the  organization  of  human  activities. 

Let  me  outline  briefly  what  these  laws  are : 

First  Law.  Objective — Working  up  a  tentative  plan 
with  reference  to  the  ultimate  development  desired. 

Second  Law.  Greatest  complication — The  determina- 
tion of  the  most  complicated  phases  of  the  objective. 

Third   Law.     Concentration — Placing   in    each    divi- 


trial  engineers,  served  through  the  shop  as  molder, 
draftsman  and  designer  in  the  plants  of  several  repre- 
sentative manufacturing  firms.  Later  he  became  an 
expert  systematizer.  After  specializing  on  analytical 
ti'ork  in  factory  management  he  ivas  in  the  employ  of 
a  number  of  industrial  establishments,  and  was  asso- 
ciated zvith  three  tirnis  of  industrial  engineers.  This 
experience  led  to  the  founding  of  the  consulting 
organization  that  he  nozv  heads  and  directs. 

sion  of  a  business  all  of  the  factors  which  effect  the 
performance  of  its  own  function. 

Fourth  Law.  Individualism — Placing  in  ■  the  hands 
of  one  man,  mos^  competent  to  handle  the  work,  one 
or  more  functions  of  a  business. 

Fifth  Laza.  Mental  Capacity — Dividing  work  in  an 
organization,  with  reference  to  the  knowledge  and  abil- 
ity that  will  be  required  of  a  man  in  charge  of  one  or 
more  functions  of  a  business. 

Sixth  Law.  Specialization — Dividing  work  so  that  a 
man  may  operate  in  limited  fields  rather  than  cover 
many  diversified  fields,  in  order  that  a  few  things  may 
be  done  well  rather  than  a  large  number  superficially. 

Seventh  Law.  Responsibility — Holding  a  man  re- 
sponsible for  the  total  proven  results  he  secures  in  his 
division  and  not  for  the  details  or  the  methods  that  he 
uses  in  securing  these  results. 

Eighth  Law.  Permanency — Training  men  to  fill 
other  positions  than  their  own  and  providing  for  un- 
derstudies so  that  changes  in  an  organization  may  easily 
be  made  without  disruption. 

Xinth  Lazv.  Cross  fertilization — Giving  each  pivotal 
man  in  an  organization  some  opportunity   during  the 
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year  to  know  the  methods  of  the  departments  his  work 
influences  mostly  and  of  the  departments  which  influ- 
ence his  work. 

Tenth  Lazv.  Relationship  and  instruction — Providing 
a  man  with  a  clear-cut  conception  of  the  relationship 
existing  between  himself  and  those  he  is  associated 
with,  as  well  as  with  a  written  outline  of  duties,  func- 
tions, responsibiHties,  results  expected  and  methods  af- 
fecting his  work. 

Eleventh  Law.  Personnel — Analyzing  the  require- 
ments of  given  positions  and  finding  men  whose  quali- 
fications match  the  given  requirements. 

Twelfth  Lazv.  Staflf  and  conferences — Creating  an 
analytical  and  advisory  body  in  an  organization  to 
cooperate  with  the  executive,  as  well  as  a  conference 
jilan  to  make  it  difficult  to  determine  where  stafi:  advice 
ends  and  line  acceptance  begins. 

The  above  is,  of  course,  a  very  brief  outline  of  the 
laws  of  organization  work,  for  a  chapter  could  easily 
be  written  regarding  each  one,  but  it  is  felt  that  a  study 
of  the  laws  outlined  will  clear  up  many  of  the  doubts 
regarding  the  matter  of  how  to  go  about  solving  the 
reorganization  problems  of  this  critical  era. 

These  laws  are  used  to  practicalize  certain  principles 
of  organization : 

First.  Investigation — Analyzing  industrial  short- 
comings. 

Second.  Coordination — Building  the  proper  indus- 
trial machine. 

Third.  Records — Devising  simple  yet  comprehensive 
cost,  production  and  accounting  records  which  execu- 
tives can  use  as  a  real  guide  to  results. 

Fourth.  Planning — Arranging  for  the  efficient  co- 
ordination of  production  details. 

Fifth.  Standardization — Determining  correct  shop 
practice,  operation  methods,  costs. 

Si.rth.  Incentives — Arranging  for  rewarding  in  pro- 
portion to  interest,  eft'ort  and  cooperation  expended. 

In  this  great  work  of  world  reorganization,  the  great- 
est results  will  be  secured  by  that  nation,  concern  or  in- 
dividual which  builds  what  it  does  on  correct  principle 
and  law. 

The  above  comments  are  not  final  by  any  means  as 
there  is  no  ultimate  attainment  in  this  world,  but  the 
step  is  in  the  right  direction  and  it  is  the  author's  hope 
that  in  the  coming  year  he  may,  in  these  pages,  outline 
these  laws  in  a  more  thorough  and  practical  manner. 

What  I  plead  for  now  is  a  study  of  principle  and  lazv 
— the  matter  of  application  follows  as  a  natural  result. 
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JpaHE  necessity  or  balancing  rotating  machine  parts 
I  seems  to  be  taking  root  slowly  but  firmly  in  the 
minds  of  manufacturers.  We  still  have  the  er- 
roneous opinions  of  would-be  practical  experts,  as  for 
instance  belief  in  the  possibility  of  balancing  one  end 
of  a  piece  at  a  time,  or  the  idea  that  an  unbalanced 
.shaft  may  in  time  "limber  itself  into  balance."  (The 
latter  opinion  has  been  expressed  in  writing  in  defense 
of  a  condition  where  the  shaft  of  a  certain  new  motor 
car  was  so  badly  out  of  balance  that  it  could  not  be 
used  at  all.)  But  in  spite  of  these  wrong  ideas  we  are 
hearing  less  and  less  frequently  that  any  old  balancing 
method  is  just  as  good  as  the  next  one;  or  that  a  man 
must  be  born  a  balancer  because  that  "innate  .sense  of 
finding  high  spots"  cannot  be  developed.  Let  us  hope 
that  in  another  year  or  so  all  these  things  will  vanish 
tnd  we  will  be  in  an  era  of  rational  treatment  of  this 


apparently  elusive  but  in  reality  very  simple  balancing 
jjroblem. 

The  writer's  position  has  never  been  shifted  from  the 
standpoint  adopted  by  him  two  or  three  years  ago; 
dynamic  balancing  is  not  a  shop  process,  but  a  separate 
branch  of  mechanical  engineering.  A  mechanic,  even 
if  very  capable,  and  whether  a  "born  balancer"  or  not, 
can  only  handle  a  fraction  of  the  problem;  the  rest 
must  be  attended  to  by  an  engineer.  Let  us  now  bless 
ihis  individual  with  a  special  name,  balancing  engineer, 
and  establish  his  responsibilities. 

The  Balancing  Department 

In  a  small  plant  the  balancing  department  is  usually 
a  secluded  corner  where  you  will  generally  see  but  one 
machine.  In  a  large  plant,  the  equipment  may  be  five 
or  six  machines,  often  installed  in  a  special  room  and 
accompanied  by  other  equipment  such  as  drilling  ma- 
chines, grinders  and  the  like  used  in  correcting  parts 
that  are  out  of  balance.  As  a  rule  the  operators  who 
are  running  these  machines  are  excellent  fellows,  good 
workmen,  conscientious  and  enthusiastic;  but  at  the 
same  time  very  ignorant  of  the  real  characteristics  of 
the  balancing  problem.  So  the  final  results  are  negative 
or  unsatisfactoiy.  And  why  should  they  not  be?  These 
mechanics  have  never  been  educated  to  read  the  slide 
rule,  to  think  of  couples  as  vectors,  to  handle  the  prob- 
lem of  small  oscillations.  It  is  self-evident  that  it  would 
take  years  for  them  to  master  these  things  and  no  one 
would  wait  for  them. 

Work  of  the  Balancing  Expert 

Perhaps  you  ask  what  this  expert  has  to  do?  Let 
us  assume  that  the  balancing  department  comprises  four 
or  six  balancing  machines.  Each  machine  must  have 
an  operator,  some  doing  static  and  others  dynamic  bal- 
ancing. The  problem  in  front  of  each  one  of  these  men 
is  only  to  find  the  proper  adjustment  of  the  machine 
and  make  sure  that  it  is  satisfactory  to  the  balancing 
engineer.  The  latter  needs  only  a  glance  to  see  whether 
or  not  the  reading  has  been  found  correctlv ;  after  this 
the  interpretation  of  the  reading,  the  fixing  of  the  remedy 
to  be  introduced  and  the  supervision  of  the  correction 
is  the  responsibility  of  the  engineer.  Perhaps  two  min- 
utes work  with  the  slide  rule  gives  the  location,  size 
and  depth  of  the  holes  to  be  drilled.  That  is,  it  is  safe 
to  assume  that  some  12  to  15  crank  shafts  can  go 
through  the  hands  of  such  an  engineer  every  hour  with- 
out the  slightest  possibility  of  delay  or  slip-up  of  any 
kind.  Perhaps  some  one  will  say  that  the  balancing  en- 
gineer is  the  foreman  of  such  a  department.  And  there 
is  some  reason  for  putting  it  that  way. 

To  carrj^  out  the  well  recognized  principles  of  the 
division  of  labor  each  operator  must  have  only  one  thing 
to  do.  He  must  do  static  balancing,  or  dynamic  bal- 
ancing, or  grinding  for  making  corrections,  or  drilling 
for  the  same  purpose.  In  case  a  man  endeavors  to  do 
all  of  these  operations  on  a  shaft  his  output  per  day 
would  be  no  more  than  eight  or  ten  at  the  very  most. 
Qualifications  of  the  Balancing  Engineer 

It  must  not  be  imagined,  however,  that  any  corre- 
spondence school  graduate  or  even  engineering  gradu- 
ate is  necessarily  qualified  for  the  responsibilities  of  bal- 
ancing engineer.  ;\  man  of  creative  imagination  and 
more  or  less  freedom  in  handling  theory  is  needed  be- 
cause of  the  multitude  of  problems  that  require  an  in- 
stantaneous and  definite  answer. 

Any  engineer  who  has  enough  character  and  persist- 
ency to  thoroughly  prepare  himself  on  such  subjects 
will  soon  find  that  there  is  ample  demand  for  all  that  he 
can  do.  The  practical  "born  balancer"  is  dead.  Long 
live  the  entering  balancing  engineer! 
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Factory  lighting  did  not  iml'roz'c  until  industrial 
■managers  began  to  think  of  its  economic  value  in  re- 
lation to  zvages.  Good  practice  noiv  places  the  lighting 
cost  factor  at  about  one  per  cent,  of  the  pay-roll.  This 
article,  in  addition  to  giving  the  economic  side  of  the 
problem,  slwws  several  typical  factory  lighting  instal- 
lations and  helpfully  points  to  the  probable  trend  of 
future   industrial  lighting   policy. 

Professor  C.  E.  ClcwcU  is  assistant  professor  of 
electriciil    engineering    at    the    L'nirersity    of    Pennsyl- 

^ITlllN  ihe  past  se\en  or  eight  years  the  place 
taken  by  artificial  light  in  the  problem  of 
effective  management  has  been  reduced  to  a 
iairly  definite  working  basis.  In  a  general  vva}-  it  is 
true  that  the  necessity  for  some  light  has  always  been 
acknowledged  as  one  of  the  prime  factors  in  good 
workmanship,  but  in  most  cases  this  has  been  a  gen- 
eralized idea  which  has  lacked  the  definite  character 
of  a  scientific  principle.  This  has  been  partly  due  to 
the  fact  that  the  distuiction  between  merely  good  light- 
ing and  scientific  lighting  in  itself  has  begun  to  be 
appreciated  and  understood  only  within  the  past  few- 
years. 

In  1910  the  idea  was  advanced  that  the  costs  of 
factory  lighting  can  to  advantage  be  equated  to  a  per- 
centage of  the  daily  or  annual  wage  expense.  This 
was  a  new  idea  becuase  it  directed  attention  away 
from  the  electrical  energ}"  and  maintenance  costs  for 
lighting  merely  as  an  expense  pure  and  simple,  and 
brought  together  the  idea  of  lighting  with  that  of  pro- 
duction, thus  emphasizing  the  hitherto  generally  oxer- 
looked  idea  that  good  light  plays  an  important  part  in 
controlling  output.  Since  19 10  it  has  become  a  com- 
mon method,  in  expressing  the  advantages  of  good 
light  in  factory  work,  to  evaluate  the  cost  of  lighting 
to  the  equivalent  part  of  the  wages  for  the  purpose  of 
determining  the  amount  of  time  which,  if  saved  by  the 
presence  of  good  light,  will  pay  for  the  total  expense 
of  its  operation. 

Artificial  light  has  thus  become  a  definite  factor  in 
the  problem  of  management  and  it  is  no  longer  neces- 
sarv,  therefore,  to  dwell  upon  the  advantages  of  ade- 
quate light  on  a  generalized  basis.  The  main  purpose 
of  the  persent  article  is  to  outline  the  fundamental 
aspects  of  the  artificial  factory  lighting  problem  in  its 
more  definite  relations  to  modern  industrial  manage- 
ment and  to  summarize  the  results  of  the  past  few 
years  in  placing  the  lighting  problem  upon  a  scientific 
basis  in  connection  with  industrial  processes  and 
methods. 

Increased  Value  of  Floor  Space 

In  anv  factory  building  with  a  window  equipment 
which  furnishes  sufficient  daylight  for  the  floor  area 
relatively  near  the  windows,  but  which  does  not  i)rop- 
erly  light  interior  spaces  more  remote  from  the  win- 
dows, the  value  of  these  interior  spaces  for  manufac- 
turing purposes  is  greatly  reduced  by  the  absence  of 
suitable  light.  The  addition  of  an  artificial  lighting 
system  for  properly  lighting  all  parts  of  the  floor  space 
in  such  cases  has  the  eff'ect  of  definitely  increasing  the 
value  of  certain  portions  of  the  floor  area. 

Again,  any  factory  which  is  properly  equipped  with 


vania.  V olloiving  his  technical  education  at  Lehigh, 
he  was  in  the  employ  of  the  H'estinghouse  Electric  and 
Manufacturing  Company,  and  ivas  one  of  the  lighting 
experts  of  that  firm.  He  left  that  ivork  to  undertake 
the  teaching  of  electrical  engineering  in  the  Sheffield 
.Scientific  School  at  Yale,  leaving  there  about  three 
years  ago  to  take  up  his  present  duties.  Professor 
Clevvell  is  an  active  member  of  the  Illuminating  Engi- 
neering Society,  and  zvas  chairman  of  the  Committee 
that  drafted   that  .Society's  industrial  lighting  code. 

windows  for  providing  daylight  conditions  throughout, 
duiing  all  of  the  hours  of  the  working  day,  if  un- 
equipped with  an  artificial  lighting  system  is  not  in  a 
condition  to  utilize  its  floors  for  night  work.  Under 
the  assumption  that  the  plant  in  question  is  of  sufficient 
size  to  take  care  of  all  orders  at  the  start,  but  a  later 
increase  in  the  volume  of  business  makes  it  impossible 
to  handle  all  of  the  work  within  the  hours  of  a  day- 
shift,  two  alternatives  are  faced. 

Either  the  plant  must  be  enlarged  liy  new  buildings 
or  nddition.s,  Vvhich  will  require  a  construction  expense, 
or  an  artificial  lighting  system  must  be  installed  in  the 
original  plant  for  the  purpose  of  extendng  the  worknig 
period  to  a  24-hour  basis  per  day.  In  the  first  case, 
the  extension  of  the  plant  is  contemplated  with  a  lim- 
itation of  work  to  a  day-shift  only;  in  the  second  case, 
the  fi.xed  charges  on  the  first  cost  and  the  operating 
cost  of  a  lighting  system  must  be  compared  with  the 
fixed  charges  on  the  expenditure  for  the  new  addition 
to  the  i)lant,  and  night  work  be  given  consideration. 

Careful  studies  into  this  problem  show  that  the  cost 
of  light  is  usually  a  good  deal  less  than  the  fixed  charges 
on  a  new  building,  or  than  the  rental  for  additional 
space.  FurthermoiT,  with  modern  lamps  and  methods 
of  lighting,  the  illumination  conditions  at  night  can  be 
made  practically  as  good  as  those  from  natural  light  by 
day,  so  that  the  old  prejudice  against  night  work  due 
to  poor  light  no  longer  holds  in  the  modern  plant. 
Light  and  Wages 

The  evaluation  of  dailv  or  annual  lighting  costs  to 
the  proportion  of  wages  vvhich  constitute  an  equivalent 
value,  has  a  two-fold  purpose.  First,  this  plan  fur- 
nishes a  convincing  and  convenient  basis  for  sizing  up 
the  magnitude  of  lighting  costs  in  terms  of  the  more 
familiar  wage  expense  item;  and  second,  it  makes  pos- 
sible the  decision  as  to  the  value  of  plenty  of  light  in 
its  beneficial  effect  on  production.  The  latter  feature 
is  usually  accomplished  by  ascertaining  the  number  of 
minutes  per  day  which  for  the  corresponding  wages 
are  equal  to  the  lighting  costs  for  the  day.  It  follows, 
therefore,  that  if  the  given  number  of  minutes  are 
more  than  saved  by  the  presence  of  good  light,  whereas 
they  would  be  lost  under  inadequate  light,  the  good* 
light  may  be  classed  as  a  paying  investment. 

As  a  matter  of  fact,  there  is  an  additional  reason  for 
comparing  the  lighting  costs  and  wages  in  this  man- 
ner. In  any  plant  where  a  good  system  of  lighting  is 
contemplated,  as  a  substitute  for  an  old  and  inadequate 
s}stem,  the  first  cost  of  the  new  equipment  often  stands 
in  the  way  of  prompt  action  on  the  part  of  the  man- 
agement. By  showing  that  the  probable  time  which 
can  be  saved  due  to  the  new  and  improved  equipment 
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A-ill  more  tliaii  pay  for  the  new  system,  the  ai)()eal  to 
make  the  necessary  oiitla\-  for  new  lamps  and  wiring  is 
usually  strong  enough  to  bring  about  their  adoption 
without  further  dela^•. 


Fig.  I.  THE  SOLID  SPACES  REPRESENT  THE  WAGES 
FOR  L\TER\ALS  OF  i.  2.  3,  ETC..  ^HXUTES.  THE 
ORDIXATKS  OF  THE  HORIZONTAL  DASH  LINES 
REPRESENT  THE  COST  PER  D.\Y  FOR  LIGHTING 
THE  AREA  OF  1,000  SQ.  FT.  2.  4  AND  6  HOURS  RE- 
SPECTIVELY. Note,  for  example,  that  when  the  lamps  are 
burned  two  hours  per  day.  the  cost  for  the  light  is  paid 
for  if  between  two  and  three  minutes  are  saved  by  each 
workman    per    day    due    primarily    to    the    lighting    facilities. 

Figure  i  shows  graphically  the  total  wage  charges 
jier  1,000  square  feet  of  floor  area  in  which  10  em- 
ployees are  stationed  at  a  rate  of  25  cents  per  hour. 
The  solid  areas  indicate  the  wages  for  the  10  men 
for  periods  of  one,  two,  three,  up  to  eight  minutes.  The 
liorizontal  dash  lines  .show  the  costs  for  light  under 
different  assumed  numbers  of  hours  service  per  day, 
and  at  a  given  assumed  rate  per  kilowatt-hour  for  elec- 
trical energ}-.  This  diagram  indicates  that  under  the 
given  conditions,  the  lighting  cost  for  two  hours  per 
•day  service  is  equivalent  to  the  wages  for  between  two 
and  three  minutes  per  day ;  for  four  hours  per  day 
•service,  between  four  and  five  minutes  per  day  wages ; 
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Fig.  2.  THE  LOWER  CURVE  SHOWS  THAT  FOR  A 
•GIVEN  PRESCRIBED  MINIMUM  VALUE  OF  LIGHT 
FOR  THE  WORK:  FOR  (IIVEN  ENTERIOR  DAYLIGHT 
CONDITIONS,  AND  FOR  A  GIVEN  "DAYLIGHT  FAC- 
TOR" ARTIhlCIAL  LIGHT  WILL  BE  REQUIRED  BE- 
FORE TO  A.  .\l.  .\ND  AFTER  2  P.  M.  ON  AN  AVERAGE 
DECEMBER  DAY.  The  shaded  areas  of  each  of  the  other  two 
•curves  represent  the  periods  between  5  .\.  M.  and  7  P.  M.  when 
artificial  light  is  required  in  a  building  with  the  given  conditions 
if   the  prescribed   minimum   is  to   be   maintained  at   all   times. 


for  six  hours  per  day  service,  between  six  and  seven 
minutes  ])er  dav  wages. 

Rel.xtiox  to  Production 

These  relations  show  that  any  section  with  conditions 
corresponding  to  those  in  Figure  i,  '.vhich  is  experienc- 
ing a  loss  of  six  or  seven  minutes  in  the  entire  day 
due  to  poor  light,  can  readily  afford  to  install  a  modern 
systein  of  lamps  and  burn  them  six  hours  per  day. 
\  ariations  in  the  conditions  will,  of  course,  modify  the 
degree  of  these  conclusions  to  some  extent,  but  it  be- 
comes a  very  simple  and  effective  matter  to  work  them 
out  for  any  given  plant  when  the  conditions  seem  to 
warrant  a  change  from  poor  to  improved  lighting. 

It  is  very  important  to  note  the  magnitude  of  the 
wage  equivalents.  Four  to  six  minutes  out  of  an 
eight-hour  day  means  four  to  six  minutes  in  480  min- 
utes, or  roughly,  one  per  cent,  of  the  day.  In  poorly 
lighted  sections,  the  actual  losses  of  time,  due  to  the 
inability  to  see  properly,  will  usually  reach  values  far 
in  excess  of  these  relatively  small  equivalents.  Thus, 
the  employees  in  a  poorly  lighted  factory  may  not  be 
able  to  start  effective  work  on  w-inter  mornings  for 
from  one  half  to  a  full  hour,  or  until  the  daylight  con- 
ditions begin  to  reach  satisfacton,-  values  for  vision. 
Similar  losses  may  easily  occur  toward  the  end  of  the 
day  when  the  daylight  begins  to  fall  below  satisfactory 
values  in  advance  of  the  closing  of  the  working  dav. 
Losses  from  these  causes  may  readily  be  many  times 
greater  than  the  equivalent  cost  of  light,  thus  making 
the  argument  for  good  light  even  stronger  than  g  first 
glance  at  Figure  i  would  indicate. 

Artifici.al  Light  .\xd  D.wlight  F.xctor 

In  Figure  2  the  variations  in  the  intensity  of  exterior 
illumination  for  average  days  in  June,  September  and 
December  are  shown.  These  curves  are  based  on  tests 
in  Great  Britain.  Taking  these  curves  as  a  basis,  let  us 
assume  that  a  given  point  within  a  factory  has  a  con- 
stant daylight  factor  ( ratio  of  interior  to  exterior  illu- 
mination I  of  0.6  per  cent.,  and  that  the  minimum  value 
of  the  daylight  intensity  required  for  the  work  is  three 
foot-candles.  Under  these  conditions,  it  follows  at 
once  that  the  e.xterior  illumination  must  have  an  in- 
tensity of  at  least  500  foot-candles  to  result  in  three 
foot-candles  at  the  points  within  the  building  where  the 
daylight  factor  is  0.6  per  cent. 

Hence  a  horizontal  line  drawn  across  each  of  these 
curves  of  Figure  2  at  the  point  of  500  foot-candles, 
cuts  the  June  curve  at  6  a.  m.  and  at  6  p.  m. ;  the  Sep- 
tember curve  at  7  a.  m.  and  5  p.  m. ;  and  the  December 
curve  at  10  a.  m.  and  at  2  p.  m.  This  brings  about  the 
rather  startling  conclusion  that  with  the  given  daylight 
factor,  the  daylight  conditions  will  be  satisfactory  from 
6  a.  m.  to  6  p.  m.  on  average  June  days;  from  7  a.  m. 
to  5  p.  m.  on  average  September  days ;  and  from  10 
a.  m.  to  2  p.  m.  on  average  December  days,  with  inter- 
mediate conditions  for  the  intervening  months. 

It  follows  then  that  to  maintain  the  prescribed  value 
of  three  foot-candles  at  the  work,  artificial  light  will  be 
required  at  least  in  the  late  afternoon  of  Fall  days,  and 
throutjh  a  large  part  of  the  mornings  and  afternoons 
f)f  Winter  days.  The  solid  black  portions  of  the  three 
curves  in  Figure  2  indicate  the  parts  of  each  day  be- 
tween 5  a.  m.  and  7  p.  m  when  artificial  light  will  be 
rocessarv  under  such  circumstances.  On  cloudy  days 
v.hcn  the  ordinatcs  of  the  three  curves  in  this  diagram 
;ire  much  reduced  below  the  values  shown,  the  require- 
ments for  artificial  light  will  be  still  greater.  It  is  ap- 
|)arent,  moreover,  that  artificial  light  will  be  required  in 
a  case  like  Figure  2,  throughout  the  hours  of  the  nisrht 
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when  a  night  shift  is  emploNed,  from  6  p.  m.  to  b  a.  ni. 
in  June ;  from  5  p.  m.  to  7  a.  ni.  in  September ;  and 
from  2  p.  m.  to  10  a.  m.  in  December. 

Results  of  the  British  Ixvestigation 

The  relations  of  hghting  to  management  Have  re- 
cei\ed  considerable  attention  in  the  First  Report  of  the 
Departmental  Committee  on  Lighting  in  Factories  and 
Workshops  (1915)  in  Great  Britain,  although  unfortu- 
nately most  of  the  results  along  this  line  are  not  suf- 
ficiently definite  to  make  them  applicable  with  any  de- 
gree of  satisfaction  to  the  average  problems  which  arise 
in  management. 

It  is  worthy  of  comment,  however,  that  this  commit- 
tee mentions  the  fact  that  complaints  of  eye  strain  and 
headache  supposedly  due  to  poor  light,  are  common. 
Further,  that  it  is  a  recognized  principle  that  poor  light 
makes  difiicult  the  proper  supervision  and  the  detection 
ut  idleness  and  that  inadequately  lighted  shops  are  hard 
to  keep  clean  and  in  a  sanitary  condition.  The  same 
report  cites  one  instance  where  the  production  rate  fell 
off  from  12  to  20  per  cent,  during  the  hours  of  artificial 
light,  and  another  where  the  earnings  of  the  employees 
were  increased  more  than  10  per  cent,  following  the  in- 
stallation of  an  improved  system  of  illumination. 

While  conclusions  of  this  kind  are  obviously  merely 
suggestive  and  subject  to  no  very  tangible  applications, 
they  serve  to  show  the  ways  in  which  industrial  Hght- 
ing is  beginning  to  be  looked  upon,  and  these  results 
may,  therefore,  be  classed  as  valuable  contributions  to 
the  subject  and  the  more  so,  because  they  are  based  on 
a  widespread  investigation  under  go\"ernmental  super- 
vision. 

A  somewhat  similar  study,  although  on  a  smaller 
scale,  was  made  in  this  country  by  the  Federal  Health 
Service  in  the  observation  ui  lighting  conditions  among 
the  women's  garment  trades  in  Xew  York  City.  In  the 
instructive  report  which  followed  this  study,  several 
valuable  conclusions  are  noted,  among  them  being  that 
most  of  the  work  in  these  trades  calls  for  close  and 
continuous  use  of  the  eyesight,  a  fact  which  makes  the 
lighting  problem  unusually  important  in  this  particular 
industry.  This  was  greatly  emphasized  in  the  study 
mentioned,  by  the  conclusion  that  75  per  cent,  of  the 
employees,  whose  vision  was  tested,  had  imperfect  or 
abnormal  eyesight. 

Typical  Case  Worked  Out 
To  reduce  the  economic  advantages  to  a  somewhat 
more  tangible  basis,  it  is  interesting  to  see  just  what 
relation  exists  between  annual  lighting  costs  and  annual 
wages  in  a  typical  factory  section  for  some  given  area. 
For  illustration  purposes,  we  may  take  a  floor  area  of 
about  3,000  square  feet  in  which  25  employees  are  as- 
sumed at  work.  With  a  rate  of  25  cents  per  hour  for 
wages,  the  total  annual  wages  for  this  area  including 
superintendence  and  overhead,  may  amount  to  $25,000. 
With  a  tungsten  lighting  system  for  certain  assumed 
but  practical  energy  and  maintenance  costs,  the  total 
annual  cost  for  lighting  this  area  will  be  about  $250, 
from  which  it  appears  at  once  that  the  lighting  amounts 
to  about  one  per  cent,  of  the  wage  item. 

The  relation  just  outlined  is  .shown  graphically  in 
Figure  3.  The  main  point  to  grasp  is  not  the  exact  fig- 
ure of  one  per  cent.,  but  its  order  of  magnitude.  In 
different  industries  the  cost  of  light  may  vary  some- 
what above  and  below  the  value  here  given,  but  on  the 
average  this  will  be  found  to  be  a  close  approximation 
of  the  conditions,  and  from  Figure  3,  the  contrast  of 
wages  and  lighting  costs  is  shown  in  an  unusually  help- 
ful and  convincing  manner. 
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Ji.i:.  J.  Wlil'.V  TUF,  Cd.^T  OF  LIC.HT  I'i-k  .WXU.M  I.S 
EQUAL  TO  OXE  PER  CENT  OF  THE  ANXU.A.L  WAGES. 
THE  LIGHTING  COST  BEARS  THE  RELATION  TO 
THE  ANNUAL  WAGES  SHOWN  BY  THIS  DIAGRAM. 
The  large  square  represents  an  annual  wage  charge  of  $.25,003 
for  a  given  assumed  factory  area,  while  the  solid  black  area 
represents  an  annual  lighting  charge  of  $259  for  the  same  area- 

.\C(URACV  AXD  THE  ACCIDEXT   HAZARD 

One  of  the  fundamental  points  on  which  the  merits 
of  a  lighting  system  may  be  judged  is  that  of  the  ac- 
curacy with  which  workmanship  may  be  carried  on. 
Defects  in  the  product  may  often  be  traced  to  imperfect 
lighting,  and  in  point  of  fact  one  of  the  first  signs  of 
poor  light  may  readily  be  the  increase  of  material  which 
cannot  ]iass  the  inspection  department  as  finished  prod- 
uct. This  will  naturally  follow  from  efforts  to  main- 
tain a  certain  production  rate  with  inadequate  lighting 
facilities,  the  workmen,  in  their  endeavor  to  keep  up 
with  quantity,  thus  failing  to  maintain  the  requisite 
standard  of  quality. 

Along  with  the  failure  to  do  good  work  under  poor 
light,  the  tendency  toward  preventable  accidents  inay 
logically  be  classed.  Studies  into  the  accident  rates  by 
m.dustrial  casualty  insurance  companies,  has  proved  be- 
yond any  reasonable  doubt,  that  a  large  number  of  the 
industrial  accidents  in  this  country  are  chargeable  to  a 
lailure  of  the  management  to  provide  the  proper  kind 
of  light  which  will  act  as  a  safeguard  to  employees  in 
the  handling  of  ni^iterials  and  in  the  ordinary  routine 
of  the  day's  work.  This  is  further  confirmed  bv  the 
move  which  has  been  made  to  penalize  the  poorly 
lighted  factories  with  higher  rates  for  casualty  insur- 
nice  by  these  companies. 

Order,  Neatness  and  Sanit.vtion 

From  the  constructive  point  of  view,  the  well  lighted 
plant  presents  the  possibilities  for  a  more  orderly  ar- 
rangement of  materials  and  work  than  a  floor  area 
which  is  dark  and  gloomy.  Not  only  is  it  easier  to  en- 
force rules  for  an  orderly  plan  of  raw  materials  and  ac- 
cessories to  the  work,  but  the  reaction  of  cheerful 
surroundings  is  such  as  to  promote  this  tendency  on 
the  part  of  the  workmen  with  little  or  no  urging  on  the 
]-art  of  foremen  and  superintendents. 

It  has  been  found  again  and  again  that  a  pleasing  en- 
vironment  has   the   natural    effect   to   make   employees 
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DAY  VIEW   IN   A   FOUNDRY   EQUIPPED   WITH    SPECIAL  VENTILATING   AND   LIGHTING   TRUSS, 
lent   iHea   of  the  distribution   of  natural  light  which  is  possible  with  modern   window  constructio 


more  neat  in  the  care  of  their  own  machines  and  tools, 
and  this  will  be  recognized  at  once  as  a  factor  of  no 
small  consequence  in  the  jiroper  maintenance  of  the 
mechanical  equipment.  Any  factory  which  is  noted 
for  its  cheerful  surroundings  and  careful  attentioil  to 
order  and  neatness  will  quite  logically  be  found  to  be 
sanitary  and  hence  a  more  agreeable  place  in  which  to 
work  than  otherwise. 

It  is  most  interesting  to  note  the  attitude  of  superin- 
tendents and  managements  generally  to  good  lighting 
facilities.  The  head  of  a  gloomy  shop  section  com- 
plains of  his  inability  to  retain  a  hold  on  the  employees 
ill  their  regularity  and  steady  application  to  assigned 
tasks,  and  cases  are  on  record  where  the  very  marked 
contrast  between  a  gloomy  section  and  nearby  cheerful 
and  well  lighted  sections,  has  resulted  in  the  serious 
difficulty  of  workmen  refusing  to  remain  for  more  than 
a  short  time  in  the  gloomy  space.  The  installation  of 
adequate  lighting  in  such  spaces  has  invariably  resulted 
in  a  change  in  the  attitude  of  the  workmen  and  an  in- 
crease in  the  willingness  to  remain  permanently  in  the 
previously  unpo[)u]ar  and  a\oided  sections  of  tiic  plant. 

LiGHTiNf;  Legisl.\tiox  .\nd  Man.\ge.men"t 

Within  the  past  two  or  three  years  there  has  been  an 
increasing  tendency  to  substitute  older  and  fragmentary 
state  rules  governing  factory  lighting  with  scientific 
codes  covering  this  part  of  the  plant  equipment.  From 
what  has  been  said  rclati\e  to  the  distinctive  advantages 
of  good  light  to  the  problem  of  management,  it  follows 
at  once  that  the  progressive  plant  will  usually  see  to  it 
that  a  highly  satisfactory  system  is  a  part  of  its  pro- 


gram   for    a    surely    successful    working   environment. 

Hence  in  such  cases  where  good  lighting  is  installed 
voluntarily  and  is  looked  upon  as  a  valuable  asset,  there 
is  no  need  for  legislation  to  enforce  that  which  is  con- 
r-idered  such  an  important  accompaniment  to  the  suc- 
cessful output.  Possibly  the  only  reason  which  might 
be  assigned  as  favorable  to  legislation  in  such  cases 
would  be  that  of  providing  minimum  standards  with 
v.hich  all  industries  within  the  jurisdiction  of  the  given 
state  might  compare  their  own  facilities. 

L'nprogressive  managements,  however,  are  to  be 
found  here  and  there  where  the  attitude  toward  good 
lighting  has  not  become  one  of  liberality  and  fairness. 
Or  again,  such  plants  may  not  even  ajipreciate,  through 
Ignorance,  the  advantages  set  forth  above.  For  such, 
then,  carefully  prepared  lighting  legislation  cannot  well 
be  other  than  a  decided  advantage,  since  the  compliance 
with  such  minimum  rules  is  likely  to  bring  about  much 
larger  returns  through  the  larger  and  improved  output 
it  makes  possible,  than  the  expenditure  which  must  be 
made  to  comply  with  the  legal  rules  in  question. 

I-ooked  at  in  a  broad  minded  way,  therefore,  the  ef- 
forts of  such  states  as  Pennsylvania,  New  Jersey,  New 
^'ork,  Ohio  and  Wisconsin  in  drafting  out  or  contem- 
plating the  enactment  of  minimum  requirements  for  in- 
dustrial lighting  are  to  be  commended,  since  they  can 
lia\c  little  or  no  effect  on  the  progressive  jilants  who 
have  voluntarily  adopted  a  comprehensive  lighting  pol- 
icy, and  for  those  plants  which  have  lagged  behind  in 
the  progress  of  the  past  few  years,  the  adherence  to 
these  rules  should  prove  in  the  end  nothing  niDve  noj> 
less  than  a  benefit  for  all  concerned.  --^ 
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]'U,.    5.       NIGHT    VIEW    OF    AN    INSPfXTlON    DEPARTMENT    LIGHTED    WITH     MAZDA    LAMPS 
Note    the    almost    perfect    uniformity    of    the    illumination    on    the    inspection   tables  and   compare  wit 


Prouable  Future  I'olicy  Defined 

The  foregoing  notes  indicate  clearly  that  the  future 
policy  of  the  industries  toward  lighting"  is  likely  to  be 
one  of  general  acceptance  of  the  engineering  methods 
which  have  evolved  from  the  experience  in  plant  illu- 
iiiination  during  the  past  six  or  eight  }ears.     This  ex- 


eral  qualit\-  of  artificial  lii;ht  in  comparison  with  the 
best  daylight  planning.  Thus  the  two  cases  of  artificial 
light  in  Figures  5  and  6  compare  most  favorably  with 
the  results  of  daylight  .onditions  as  in  Figure  4. 

With  the  possibilities  which  have  come  with  modern 
lamps  and  reflectors  and,  in  turn,  with  recent  methods 
of  illnniination  desiLi'n,  a  liberal  \iewi)oint  taken  bv  the 


riG.    6.      IXTEKlOR   OF    AN    OFFICE   LIGHTED    WITH    MAZDA  LAMPS    AND  HOLOPHANE  REFLECTORS, 
well   lichted  office  contributes  to  efficient  manacement  almost   to  the   same  degree  as  the  well  lighted  manufacturing  space. 


perience  has  yielded  as  a  return  thus  far  the  knowledge 
of  ways  and  means  for  planning  and  installing  lighting 
systems  which  approximate  closely  the  characteristics 
of  natural  light  in  the  effecti\-ely  daylighted  building. 
For  example,  it  is  only  necessary  to  point  to  the  three 
interiors  shown  in  Figures  4,  3  and  6,  to  prove  that 
there  is  \-crv  little  difference  in  the  uniformitv  and  gen- 


factory  management  as  outlined  in  this  article,  will 
bring  about  quite  naturally  with  time  a  well  standard- 
ized policy  toward  methods  and  general  practice,  which 
is  fully  warranted  by  the  returns  and  which  will  con- 
tribute in  no  small  degree  to  the  general  results  from 
the  eiTorts  in  various  directions  to  improve  the  en- 
\  ironmcnt  surr(Tunding  those  in  industrial  labor. 
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By   Charles  .lV(,   iJ 


or  con 


Jt  a  sad  rost  the  world  war  is  teaching  that  dis- 
cussions only  nmkc  for  delay  and  confusion  and  are 
therefore  ophosed  to  effectiveness.  The  author  ivith  a 
sure  touch  and  keen  insight  shows  that  engineering 
discussion  zcastes  time,  destroys  ideas.  The  great  in- 
ventors have  been  men  who  thought  and  ivorked  in 
solitude.  Industry  must  learn  this  lesson. 
■  Mr.  Charles  M.  Hortoii,  member  of  the  American 
Society  of  Mechanical  Engineers,  was  educated  in  the 

HABITS  are  strange  things.  They  creep  in  upon  a 
man;  remain  subtly  a  part  of  him;  grow  and 
grow.  Man  is  judged  by  his  habits.  Indeed  hab- 
its are  the  man.  His  speech,  his  dress,  his  conduct  gen- 
erally are  the  sum  total  of  the  man,  generall 
they  are  that  whereby  his  friends  determine  his  charac- 
ter. Told  about  one  or  another  of  them,  and  the  man 
himself,  since  frequently  he  is  the  last  to  realize  these 
po.'^.sessions,  will  lift  his  eyebrows  in  a  look  of  genuine 
surprise.  "You  don't  say!  Well,  now,  I  never  thought 
of  that !  Thank  you,  old  man — I'll  do  as  much  for  you 
sometime.     Right  now,  in  fact,  I  see  egg  on  your  chin 


public  schools  of  Xew  York  City  and  at  the  University 
of  Mew  Mexico.  He  ser-ved  a  drafting-room  appren- 
ticeship and  has  had  twelve  years'  experience  in  de- 
signing special  machinery.  During  a  part  of  that 
period  he  was  in  the  employ  of  the  Westinghouse 
Machine  Company,  and  zvas  personal  designer  to  Mr. 
George  Westinghouse  in  the  gas-engine  division.  As 
an  avocation  he  has  pursued  literary  work  for  years, 
writing  for  both  fiction  and  technical  publications. 

than  two  men.  Every  executive  on  the  payroll  is  con- 
sidered a  partner.  Therefore,  partnershijis  cjften  mean 
the  equal  interest  of  some  ten  or  twelve  men.  It  com- 
plicates things.  Each  man  has  his  equal  share  of  the 
Certainly  responsibility,  and  each  man  earnestly  endeavors  to 
shoulder  his  equal  share.  Consequently,  when  an  idea 
is  "experienced,"  the  man  who  first  "feels"  it — he  may 
be  the  chief  engineer,  the  general  manager,  the  superin- 
tendent, the  shop  foreman — gleefully  takes  it  to  one  or 
another  of  the  other  executives.  He  does  this  through 
habit,  through  a  conviction  come  to  him  down  the  ages. 
He  feels  that  he  must  share  it  with  his  partners.     He 


You  ought  to  get  up  earlier  in  the  morning,  old  top —     does  share  it  with  his  partners. 


that  seven-twenty-three  waits  for  no  man.  .  .     Yes. 
Thank  you  so  much — so  zrry  much!" 

The  tendency  to  want  to  discuss  things,  to  want  to 
enter  upon  a  conference,  never  was  more  freelv  exer- 
cised   than    in    the 
engineering    pro-      2™ 
fession.  It  is  noth-     1 1 
ing  but  a  habit.    It 
is  like  the  bent  of 
some    men    to    ar- 
gue.      I     know     a 
man  who  will  pass 
up  a  meal  anytime 
in    order    to    stay 
with  an  argument. 
Discussion  and  ar- 
gument,   both    are 
habits. 

As    for    one    of 
them  —  discussion 
— it  is    bread    and     11 
meat    to    the  engi-      Jl;;;;    „ 
neer.     Why  this  is 

^•o.  precisely,  I  do  not  know.  Nevertheless  1  can  ven- 
ture an  opinion.  I  verily  believe  it  crept  in  upon  the 
jirofession  with  the  first  partnership.  Two  men  having 
soberly  agreed  to  share  the  burdens  of  a  business 
equally,  including  the  buying  of  ice  in  summer  and  the 
inuxhasing  of  coal  in  winter,  it  was  but  natural  they 
>hould  share  equally  in  the  glory — or  the  shame — of 
their  ideas.  A  perfectlv  decent  resolution,  viewed  so- 
cially! And  so,  when  one  was  struck  with  an  idea,  he 
Iinjmptly  "got  together"  over  it  with  his  partner.  The 
result  of  this  getting  together  was  natural,  too.  A  cor- 
ner of  the  idea  was  lopped  off  here ;  another  corner 
)uilt  up  there :  the  thing  was  sent  into  the  shop.     Thus 


George  Westinghouse  was  a  genius  of  solitude  and  knew  the 
fallacy  of  discussion.  He  was  not  a  talker,  in  the  sense  that  most 
engineers  are  talkers,  although  when  there  arose  need  for  it,  he 
could  express  himself  forcibly,  and  usually  did  so.  When  standing 
with  others  around  a  drawing  board,  he  took  the  initiative,  and 
often  to  make  his  point  clear,  would  pick  up  one  or  another  of  the 
instruments  and  draw — somewhat  awkwardly.  His  sketches  were 
rather  crude.  They  consisted,  generally,  of  dots  and  straight  lines, 
the  dots  indicating  crankshafts  and  the  straight  lines  cylinders,  con- 
necting rods  and  the  like.  Having  made  these  he  would  invariably 
hurry  away;  setting  a  time  when  he  would  return  to  see  the  design 
— never  failing  to  return  when  he  said — and  when  he  came  he 
always  bi  ought  a  new  idea  that  he  had  thought  out  when  alone 


How  .\x  Ide.v  F-\ces  .'vn  Executive  Session 
What  haj^pens  ?      I  will  show  you.     A  call  goes  out 
through  the  plant.     All  the  "heads" — the  partners — are 
invited.     They  come — some  on  tiptoe,  some  brusquely, 

all   curious.     They 
.    ..     '■go    into    executive 
session.     The   idea 
is   laid   before 
them.      Its   virtues 
are    set    forth ;    its 
defects   pointed 
out ;    its     probable 
values,    \'iewed 
monetarily,     are 
gravely  considered. 
Mental     confusion 
reigns.     The    man 
who.se  idea  it  was, 
feeling  the  germ  it- 
self   slip])ing  from 
him,     gazes     about 
h   i  m      helplessl}-, 
scratches   his   head 
m  desperation,  endeavors  with  true  pride  to  save  a  few 
remnants  of  his  brain  che-ild   from  utter  destruction. 
I'^inally    something  goes   through.      The   "idea"    is   ac- 
cepted.    It  is  decided  to  embody  the  thing  in  the  regu- 
lar methods  of  production.     It  is  so  embodied — after 
being  regularly  moved  and  seconded.    Whereat  the  per- 
formance ends.     The  executives  solemnly  withdraw — 
some  on  tiptoe,  some  brus(|uely — all  wonderingly. 

Everybody's  dog  is  nobody's  dog.  Everybody's  idea 
is  nobody's  idea.  So  it  became  with  this  one.  Orig- 
inally the  product  of  a  single  mind,  after  the  discussion 
it  was  rampantly  a  part  of  everybody's  mind.  Which 
isn't  natural — isn't  natiu-al  law.  No  fertile  .seed  in  na- 
the  partnership  was  complete.  Each  had  a  .share  in  the  lure,  once  it  possesses  the  flame  of  life,  is  dependent 
thing  which  made— or  did  not  make,  it  all  depending—  ujion  other  like  seeds  for  survival.  A  unit  of  life  is 
for  mutual  profits.  suflicient  unto  itself,  of  its  own  kind,  for  growth,  for 

So  it  is  today — only  worse.   Partnerships  in  the  Indus-     continued  life.     Ideas  arc  units  of  life.     They  are  as 
trial  world  frequently  mean  the  linking  together  of  more     real   and   tangible   as   the   hat   upon   your  head.     This 
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man's  idea  was  real  and  full  and  round  to  him.  Having 
flashed  to  him  out  of  the  ether— and  to  hiin,  because  by 
habit  of  thought  and  mode  of  living  he  had  developed^ 
natui'al  affinilv  for  original  ideas;  was,  in  a  word,  in 
tune  with  the  infinite — it  was  as  clear  as  crystal  to  his 
intelligence.  Thoughts — first  thoughts — are  always 
clear  to  original  minds.  They  come  that  way — come 
full  panoplied,  as  it  were,  out  of  the  bosom  of  Minerva, 
or  \yhoever  or  whatever  it  was,  as  set  forth  in  Bull- 
finch's Mythology.  Discussion  diffuses  them.  Diffu- 
sion is  a  scattering.  Inject  a  spray  of  anything  into 
anything  and  the  thing  itself  will  thin  out,  fade  away, 
disappear.  So  with  ideas.  Discussion — diffusion, 
scattering — robs  the  idea  of  much  of  its  rich  first 
values.  It  is  being  opposed  to  other  ideas.  There  is 
bound  to  be  a  clash.  Something  must  give  way — some- 
thing suffer.  It  is  the  idea  which  suffers. 
Creative  Minds  Are  Solit.ary 
True  creative  minds  work  best  alone.  Men  possess- 
ing these  minds  know  the  blessings  of  solitude.  The 
"genius  of  solitude"  is  no  idle  phrase.  Steinmetz,  Edi- 
son, Marconi,  Wright,  all  know  the  full  flaming  into 
their  minds  of  new  ideas.  .\nd  tliey  know  how  they 
come,  and  some  of  them  whence  they  come.  .\nd  jeal- 
ously they  guard  them,  until  certain  that  the  ideas  are 
ripe.  Then  and  not  till  then  do  they  reveal  them.  There 
is  no  hurrying  to  others  on  the  part  of  these  men  with 
the  first  flash  of  a  thought.  There  is  no  discussion. 
The  germ  is  permitted  to  gestate,  to  expand,  to  ripen  in 
the  womb  where  it  first  found  life,  and  so  is  nurtured 
to  fullness  as  nature  w-ould  have  it  nurtured  to  fullness. 
Being  born,  having  been  presented  as  a  feasible  idea, 
the  rest  becomes  mere  mechanical  detail.  Certain 
points  must,  of  course,  be  modified,  to  meet  with  exist- 
ing conditions  of  manufacture,  but  the  idea  itself,  the 
full-rounded  germ,  is  theirs  and  theirs  alone,  and  they 
shelter  and  protect  it  in  silence  until  the  proper  moment 
of  yielding  arrives.  Thus  these  men  hold  their  own. 
Holding  their  own,  the  world  looks  to  them  for  its  pio- 
neer movements. 

The  lesser  lights — and  that  means  almost  every  engi- 
neering office  in  the  country — do  not  understand  this 
fundamental  principle  in  practical  psychology.  The 
moment  a  thought  comes  to  them  they  begin  to  run  in 
wild  circles  in  quest  of  the  opinion  of  others  concerning 
it.  They  think  that  this  is  proper  and  just.  It  is.  But 
also  it  is  a  fallacious  attitude.  By  doing  this  they  are 
but  exposing  an  unri])e  idea  before  it  should  be  exposed. 
The  idea  in  consecjuence  suffers.  It  is  set  back — dif- 
fused— scattered — annihilated,  possibly.  All  of  which 
need  not  be.  The  idea  should  be  brought  to  fullness  by 
one  man.  Having  his  idea,  he  should  sit  him  down  at  a 
drafting-board,  and  mull  over  his  idea  for  days  and 
days.  And  he  should  mull  in  silence.  The  world  would 
be  the  better  for  it.  Instead  of  five  or  ten  or  fifteen 
men  having  control  of  the  world's  output  of  original 
thought,  five  hundred,  ten  hundred,  fifteen  hundred  men 
would  control  the  output.  I  realize  I  am  giving  away 
cheri-shed  secrets.  But — like  the  kid  who  got  a  licking 
for  stealing  jam — I — now — sniff,  sniff — I  don't  care. 
There  shouldn't  be  a  monopoly  of  such  things.  The 
world  needs  as  much  of  that  as  it  can  get,  and  in  as 
short  a  time  as  it  can  get  it.  Partners  should  keep 
away  from  partners  when  "feeling"  something. 

The  Method  of  Two  Consulting  ENaiNEERs 
There  was  once  a  firm  of  consulting  engineers.  There 
are  a  lot  of  firms  of  consulting  engineers.  But  the 
l^articular  firm  I  have  in  mind  was  located  in  New 
York,  and  it  consisted  of  two  members.  One  of  Hie 
members  was  a  man  of  simple  dress,  simple  deportment, 


sim])licity  of  idea.  Indeed,  his  ideas  were  so  profoundly 
simple,  so  utterly  free  from  the  complex,  he  himself 
seemed  always  to  question  their  practical  value.  In  this 
he  was  consistent,  too.  There  are  none  so  easily  dis- 
suaded from  an  idea  as  those  who  have  frequent  ideas. 
This  man  often  revealed  his  timidity.  In  fact,  having 
an  idea  and  being  afraid  if  it  were  synonymous  with 
him.  His  partner  was  not  this  way.  naturally.  That 
was  why  they  were  partners.  He  was  a  huge  hulk  of 
a  man,  given  to  the  ornate  in  dress  and  speech,  and 
more  than  ornate  in  his  ideas.  Also,  he  was  a  very 
positive  character.  Presented  with  an  idea  from  his 
more  simple-disposed  associate,  this  ornate  individual 
would  shoot  back  his  cuffs,  clear  out  his  throat  with  a 
great  noise,  and  otherwise  prepare  for  action. 

"Er — let  me  see.  Fielding,"  he  would  begin,  the  while 
stroking  his  chin  thoughtfully.  "I  don't  just  like  it. 
A  pencil,  please!  Thank  you!  Now,  let's  see.  A 
sheet  of  paper?  Let  me  have  that  pad,  please!  I  thank 
you.  Now — let's  see.  I  think  if  I — er — were  to  shape 
this  so" — hasty  sketch — "and  bring  a  curve  in  here" — 
another  swift  line — "the  idea  would — What?  Oh,  I 
rather  fancy  not!  That  is  acceptable  practice.  What.'' 
Well,  perhaps!  Suppose  we  try  this,  then."  Further 
sketching.  "I'm  somewhat  taken  with  this.  What  do 
you  think  about  it  ?  You  do  not  think  you  like  it  ?  And 
vvh\',  pray?  That  is  standard  construction.  I  have  seen 
— Wait  a  minute !  We  might  do  this."  Some  more 
sketching — hastily.  "There !  I'm  sure  we  have  it, 
now  !  I  recall — Your  rubber,  please.  Thank  you !  I've 
just  thought  of  a  bettei  idea.  I  think  if  we  were  to 
shape  this  something  after  this  fashion — so — and  turn 
that  up  a  little — and  cast  a  lug  on  this  rib  after  this 
manner" — more  hurried  pencil  work — -"we  shall  be  able 
to  hold  fairly  close  to  your  original  idea.  You  do  not 
think  you  like  it?  Well,  then,  suppose  we  do  this" — 
and  so  on,  and  so  on. 

Working  of  the  Engineer  Mind 

The  above  is  a  graphic  description  of  the  workings 
of  the  average  engineering  mind  as  practiced  in  the  ma- 
jority of  drawing-rooms  in  this  country.  The  method 
is  not  effective,  not  efficient.  Ideas — real  ideas — do  not 
present  themselves  that  way.  The  initial  thought,  as 
submitted  by  the  man  of  single  ideas,  was  feasible  and 
eminently  practicable.  It  usually  was.  But  it  rarely 
remained  that.  The  complex-minded  member  saw  that, 
grimly.  He  seemed  to  take  delight  in  this.  He  would 
slash  into  the  thing,  effecting  change  after  change  be- 
cause he  had  to,  once  started,  since  one  change  would 
effect  the  design  in  such  a  way  as  to  maike  necessary  a 
change  elsewhere,  which  in  turn  wovdd  necessitate  yet 
another  change  in  some  other  particular,  until  the  thing, 
when  finished — while  possibly  workable  still — would  be 
a  maze  of  unit-intricacies  destined  to  set  up  havoc,  if 
not  in  the  machine  shop,  then  assuredly  in  the  pattern 
shop  and  foundry.  Originally  practically  perfect,  ow- 
ing to  the  fact  that  it  w'as  the  output  of  a  single  brain, 
later  it  w-as  anything  you  might  care  to  call  it.  The 
idea  had  been  submitted  to  discussion ;  had  been 
dragged  through  a  conference;  had  been  "got  together" 
over.  All  too  soon.  It  should  have  been  permitted  to 
ferment,  to  gestate,  to  grow,  to  blossom,  to  expand  into 
its  rightful  own. 

I  have  spent  a  man\'  years  in  drafting-rooms.  As  a 
detailer  first,  and  later  as  a  designer,  I  have  found  my- 
self and  my  drawing  board  and  my  drawings  the  center 
of  more  wars  waged  around  an  idea  than  I  have  days 
over  my  head.  I  have  stood  back  and  listened.  Stand- 
ing back  and  listening,  and  for  so  many  years.  I  have 
had  opportunities  more  than  the  average  among  men  to 
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observe  the  workings  of  individual  brains  in  collective 
debate.  It  was  never  other  than  interesting  to  me.  It 
was  interesting  as  a  study  of  mankind,  if  nothing  else. 
And  standing  thus,  and  listening,  and  noting  with  all 
due  solemnity  the  giving  and  taking  of  ideas,  I  have 
thought  on  many  things. 

One  of  these  things  was  a  definite,  firm-fixed  conclu- 
sion that  ideas  dragged  through  these  jagged  discourses 
sufifered — suffered  for  lack  of  concentration  on  the  part 
of  one  man.  Ideas  set  forth — launched — under  these 
circumstances  cannot  but  be  only  half-baked — half- 
realized  before  being  uttered — gauntlets  flung  down, 
for  the  most  part,  in  constrained  heat.  Most  men  give 
of  ideas  willingly  but  take  of  ideas  unwillingly.  Be- 
hind the  giving  and  the  taking  of  ideas  in  a  conference 
lies  a  certain  mild  feeling  of  enmity — spirit  of  belliger- 
ence— of  antagonism.  The  idea  itself,  of  course, 
sufters. 

George  Westinghouse — A  Max  of  Solitude 

George  Westinghouse's  was  a  mind  singularl)-  free 
from  the  complex.  He  was  one  of  the  few  men  of  to- 
day who  knew  the  genius  of  solitude.  He  was  a  man 
alone.  Of  all  his  interests — and  he  had  many — the 
Westinghouse  Machine  Company  was  his  particular 
pride  and  joy.  It  was  this,  because  the  organization 
and  diversified  character  of  its  output  permitted  him 
greatest  opportunities  for  carrying  on  experiments.  He 
came  and  went  in  that  plant  alone — always  alone.  And 
always  when  he  came  he  brought  a  new  idea  with  him. 
Take  the  idea  of  the  double-flow  turbine.  That  idea 
sprang  full  panoplied,  unquestionably,  into  his  mind. 
When  it  sprang  thither,  no  man  rightly  can  say — now. 
But  tliis  I  myself  will  vouchsafe:  he  did  not  lake  it  to 
his  subordinates — not  at  first.  Instead,  he  asked  for. 
.and  was  directed  to,  the  best  thermo-dynamic  mathe- 
matician on  the  company's  payroll.  Having  bowed 
amiably,  he  got  together  with  this  man.  He  did  not 
get  together  with  him  as  do  the  majority  of  engineers 
in  the  profession.  The  slide-rule  expert  seated  on  one 
.side  of  a  flat  table,  the  inventor  seated  on  the  opposite 
side  of  the  same  table,  the  table  itself  well  apart  from 
the  rest  of  the  drawing-room,  he  got  together  with  his 
nian  as  master  and  servant.  There  was  no  vigorous 
questioning  of  ideas ;  no  exchange  of  opposed  thought ; 
no  discussion;  no  conference.  Westinghouse  put  his 
mathematical  queries,  and  the  man  with  the  slide  rule 
worked  them  out  in  silence.  Thus  the  man  with  the 
idea  came  to  know  the  exact  value  of  his  idea.  And 
evidently  he  found  it  good.  It  was  not  long  thereafter 
when  orders  were  issued  to  work  up  the  design — the 
first  of  its  kind — and  to  put  the  drawings  into  the  shop 
a?  rapidly  as  possible. 

Westinghouse  knew  the  fallacy  of  discussion.  Wheth- 
er he  thought  so  or  not,  I  do  not  know.  Nevertheless,  he 
knew  it.  His  immediate  subordinates  were  men  pur- 
suing the  accepted  methods  in  practice  in  all  drawing- 
rooms,  and  in  ■  consequence  Westinghouse  frequently 
found  himself  being  led  to  a  design  on  a  board.  But 
always  he  moved  reluctantly,  always  with  a  look  of 
foreboding  in  his  eyes,  always  as  one  suflFering  a  form 
of  mental  distress.  '  He  did  not  like  it ;  knew  the  error 
of  it;  was  too  much  of  a  gentleman,  ob\iuusly,  to  offer 
resistance.  As  a  matter  of  fact,  design  as  such  rarely 
interested  him.  That  was  detail.  The  big  idea  alone 
held  his  attention;  and  it  held  his  attention,  was  held 
to  him,  a  part  of  him,  and  him  alone,  until  safely  past 
the  danger  zone.  Yet  he  was  unable  to  deny  his  im- 
mediate subordinates,  and  so  permitted  himself  to  be 
led  to  the  drafting  boards.  Once  at  the  boards,  it  was 
noticeable  that  he  invariably  gave  intelligent  heed  to 
what  the  draftsman  had  to  say  as  well  as  to  what  the 


engineers  had  to  say.  He  seemed  to  realize  that  a  man 
bent  over  a  project  day  in  and  day  out  for  weeks  at  a 
time,  as  was  the  case  with  many  of  the  designs,  would 
know  more  about  the  thing  than  would  the  supervising 
engineers  who  came  only  at  irregular  intervals.  And 
always — as  I  saw  many  times — having  come  on  the 
wings  of  his  engineers,  he  would  hurry  away  as  soon  as 
grace  would  permit.  He  was  a  man  alone — knew  the 
power  that  lies  in  individual  thinking — seemed  always 
to  want  to  get  by  himself. 

Discussion  Is  Confusion 

Discussion  at  best  is  noise.  It  drums  against  the  ear- 
bones  ;  is  transmitted  to  the  brain ;  sets  up  mild  Bedlam. 
The  wires  get  crossed ;  form  brief  intermittent  contacts  ; 
scurry  helter-skelter.  Ideas  come  and  go  and  come 
again.  Thoughts  bump  into  thoughts,  are  whirled  back, 
are  sent  forward  again.  Direct,  hard,  cold  thinking, 
reasoning,  is  wellnigh  impossible  under  these  conditions. 
The  chief  speaks ;  then  the  general  manager ;  then  the 
foreman  of  the  drafting-room ;  occasionally  the  drafts- 
man utters  mild  sounds.  All  is  chaos ;  all  is  sound ;  all 
is  interruption.  Thus  it  goes  on,  till  a  telephone  calls 
one  or  another  away,  or  till  one  or  another,  having 
tossed  out  what  he  believes  to  be  the  last  word  on  the 
thing,  himself  hurries  off  before  someone  else  can  toss 
down  an  idea  that  will  explode  his  own  idea.  It  is  a 
beautiful  condition  of  affairs.  It  exists,  though,  as 
everybody  actively  engaged  in  the  work  of  the  profes- 
sion will  admit.  That  it  is  wrong — error — a  habit  of 
mind  that  should  be  discouraged — will  strike  many  as 
carping  criticism,  however.     But  is  it? 

Power  of  the  Single  Unit 

The  World  \^'ar  has  proven  a  great  awakener.  It 
has  been  the  source  of  a  great  awakening  in  a  number 
of  vital  directions.  One  of  these  directions — and  surely 
not  the  least  important — points  flamingly  toward  the 
power  that  lies  in  a  single  unit  of  being.  A  single  being 
is  a  single  mind.  A  single  mind  is  the  recipient  of  single 
ideas.  These  ideas  may  be  either  good  or  bad.  but  al- 
wavs  thev  are  his  alone  who  initially  thought  them,  and 
Iiecause  they  may  be  good  or  bad  they  are  a  great  power 
for  good  or  bad.  I  hold  no  brief  for  autocracy.  But  I 
do  maintain  that  a  single  mind  bent  upon  destruction  or 
construction  is  more  eft'ective  than  two  minds  bent 
toward  the  same  end — or  four  minds,  or  ten  minds,  or  a 
hundred  minds.  The  thing  is  centralized,  localized,  and 
being  such  will  bear  upon  a  given  situation  with  all  the 
blazing  accuracy  and  penetration  of  a  bolt  of  lightning 
from  on  high.  Two  minds  bent  in  the  same  direction 
diffuse  the  idea.  Three  minds  diffuse  the  idea  more.  It 
is  a  direct  increasing  ratio.  England  has  discovered  this 
truth,  as  America  is  now  discovering  it,  with  the  result 
that  war  boards  have  been,  and  are  being,  cut  down 
.steadilv  to  the  bone.  One  man — the  womb  of  single 
idea.s— was  found  to  be  more  effective  in  the  work  of 
major  directing  than  a  dozen  men.  It  had  to  be — it  had 
to  come  to  that.  It  was  learned,  and  at  sad  cost,  that 
discussions  only  made  for  delay  and  confusion  and 
therefore  the  opposite  of  effectiveness.  The  industrial 
world  ought  to  profit  by  the  lesson. 

"The  successful  outcome  of  the  war  is  so  dependent 
upon  the  applications  of  science  that  the  United  Slates 
can  ill  afford  at  this  time  to  risk  any  diminution  of  this 
supply  of  technically  trained  men.  Such  diminution 
ive  must  in  part  suffer  by  reason  of  the  fact  that  class 
exemptions  in  the  execution  of  the  selective  sen'ice  la7v 
are  prejudicial  tn  its  c/eneral  success:  but  I  have  coii- 
stautlv  ill  mind  the  fact  that  the  Government  service  will 
demand   more    and   more   scientifically    trained    men" 

Tlon.  Newton  D.  Baker.  Secretary  of  War.  in  U.  S. 

Official  Bulletin. 
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Customers  to  be  satisfied  must  receive  iiiaeliiiies  lluit 
are  properly  assembled  from  iiilereluiihieiil'le  t^arls.  and 
if  a  piece  is  ordered  for  repair  and  rcflaccii:ciil  it  )iuisl 
enter  its  place  7eitlioiit  tittinii  or  atlcratum.  To  accom- 
plish these  technical  rcsnlls  and  tiaiii  the  iiood  ledl  of 
this  satisfaction  all  manufactured  parts  )nust  be  con- 
trolled by  adequate  shop  inspection.  Just  hoze  this  iii- 
spectiou  is  done  on  cni/ine  tatlies  and  the  machines 
assembled  in  a  rcpresentati^cc  machine-tool  huildinu 
plant  are  described  in  this  article, 

N  groui)ing  the  twu  subjects  of  shop  inspoclion  aud  as- 
sembly into  one  article  I  have  hoped  to  emphasize 
the  importance  of  inspection  of  parts  in  connection 
with  the  work  of  assembly.  In  manufacturing  any 
product  that  nuist  be  finished  in  an  accurate  manner, 
slipshod  work  in  the  production  of  the  parts  is  always 
paid  for  in  extra  filing  and  scraping  in  assembling. 
The  T^odge  and  Shipley  Alachine  Tool  Company  has 
been  able  by  increasing  and  strengthening  its  inspec- 
tion, to  assemble  almost  double  the  output  with  slightly 
more  than  half  the  force  formerl}-  used  on  the  erecting 
and  assembling  floors.  This  has  been  done  by  manu- 
facturing the  various  jiarts  so  that  the}'  go  together 
v.'ithout  special  fitting.  Such  manufacture  can  only  be 
secured  by  thorough  and  complete  inspection,  not  only 
of  every  piece,  but  of  every  piece  at  each  operation  in 
its  manufacture. 

This  inspection  has  been  carried  throughuut  the  en- 
tire range  of  manufacture  so  that  these  results  are  not 
confined  to  any  certain  sizes.  As  a  concrete  example 
take  the  ball  bearing,  eighteen-speed  headstock  of  the 
48-inch  lathe.  This  size  of  lathe  is  manufactured  in 
smaller  quantities  than  any  other  that  the  company 
makes  and  may  therefore  be  taken  as  the  most  extreme 
example.      Yet   by    rigid    and    accurate    iiisjjection    the 


Mr.  D.  AI.  Perrill  has  speeialiced  on  the  enqineerinp 
advertising  of  ma)iufactured  products.  He  ■aeas  in  the 
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United  Refrigerator  &  Ice  Machine  Companv  in  igi.-?, 
manager  of  ice  machine  sales  in  the  southn'cst  in  1914. 
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I>arts  tit  so  accurately  that  with  two  fingers  on  the  belt 
wheel  one  can  run  the  complete  train  of  gears  and 
faceplate  moving  over  two  tons  of  machinery.  You 
can  dismount  ten  of  these  heads  and  throw  the  parts 
into  a  pile,  take  out  the  parts  for  a  head,  assemble  it. 
and  obtain  the  same  results. 

The  Rep.mk  P.\rts  Problem 

The  ad\antage  of  inspection  which  will  secure  such 
interchangeabilit\-  is  not  confined  to  manufacture  alone, 
rJthough  the  results  there  quite  warrant  its  use. 
Whether  we  like  to  consider  it  or  not,  i"f  we  are  manu- 
facturing and  selling  a  machine,  sooner  or  later  we 
will  be  called  upon  for  repair  ])arts.  If  the  sale  of  the 
machine  is  to  be  continued,  the  furnishing  of  these  re- 
pair [larts  is  of  the  greatest  importance,  particularly 
where  the  original  ]nirchaser  of  the  machine  is  still 
using  it.  Xo  matter  who  is  at  fault,  the  man  who  has 
a  machine  shut  down  for  repairs  is  in  a  distinctly  dis- 
satisfied frame  of  mind  ;  if  he  is  not  already  dissatisfied 
with  the  machine,  the  slightest  error  or  delay  in  se- 
curing repairs  will  antagonize  him  toward  the  ma- 
chine, or  the  maker,  or  both.  There  is  only  one  thing 
that  will  satisfy  that  man  and  make  him  an  ardent 
booster.      That    is    furnishing   the   proper    repair   part 
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promptly,  one  that  can  he  put  m  place  quickly  and  that      ^ize  the  necessity  of  service  in  maintaining  the  machine 

vnll  work  without  special  httmg  or  alteration.  after  it  has  been  sold.    I  have  done  this  because  proper 

In    an    entirely    difterent    organization    building    an-       service,  embodying  as  it  does  repairs,  can  onlv  be  fur- 
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Other  line  of  machiner}-,  I  once  had  the  job  of  building 
v.]>  a  territory  that  had  "gone  bad."  The  trouble  was 
entirely  due  to  three  plants  representing  three  typical 
ti'ouble  cases;  in  one  the  customer  had  misused  his 
machine,  in  another  the  customer  had  insisted  on  pur- 
chasing a  piece  of  equipment  not  adapted  for  his  work, 
and  in  the  third  to  close  an  order  the  salesman  had  as- 
sured the  customer  his  foundation  was  good  enough 
when  it  was  not.  From  a  standpoint  of  justice  the 
only  place  the  manufacturer  or  his  representative  was 
at  fault  was  in  the  last  instance,  i)ut  tiie  cases  had  been 
so  advertised  by  our  loving  friends  that  it  took  a  lot 
of  money  and  a  half  year's  hard  work  to  get  any  re- 
turns from  the  territory,  and  then  only  after  the  three 
customers  had  been  satisfied.  Doubtless  even  then  we 
never  regained  the  prestige  we  might  have  had. 

Inspkctio.v  .\xd  M.\chini-:  M.mntexaxce 
1  have  digressed  in  the  abo\e  paragraphs  to  empha- 


nished  in  a  line  such  as  engine  lathes,  by  properly  manu- 
facturing the  original  product  itself  so  that  its  parts, 
are  interchangeable.  To  secure  this  result  nothing  is  so 
im]iortant  as  inspection,  not  just  inspection  of  the  final 
machine  or  the  units  of  which  it  is  made,  not  even  the 
inspection  of  the  individual  piece,  but  the  inspection 
throughout  the  manufacture  of  every  piece  at  every 
operation.  If  the  original  machine  could  not  be  put 
together  without  special  fitting,  there  is  certainly  no 
chance  of  the  repair  part  fitting  nicely  and  easily. 

Equally  important  is  the  matter  of  poor  assembly, 
which  almost  always  results  from  special  fitting  of 
parts.  Poor  alignment  that  wears  out  parts  or  gives 
an  inaccurate  machine,  parts  under  unnatural  stresses 
that  eventually  strain  and  rack  the  machine,  friction 
which  de\elops  from  tight  fits  and  wastes  power  and 
makes  the  machine  hard  to  handle — all  of  these  and 
more  are  the  regular  toll  of  poor  inspection  in  produc- 
tion. 
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FIG.  2.      inspector's  BENCH    (PARTIAL  VIEVV) .      THESE  BENCHES   ARE 

LOCATED  IN   VARIOUS   DEPARTMENTS,   AND   ARE   USED  FOR  INSPECTING 

WORK    THAT    MAY    BE    EASILY    TRUCKED    TO    THEM 

Duties  of  the  Inspector 

It  is  the  duty  of  the  inspector  to  see  that  the  parts 
are  made  according  to  design.  In  order  that  these 
parts  fit  correctly,  it  is  necessary  that  this  design  should 
be  right.  Too  much  emphasis  can  scarcely  be  laid  on 
this  point,  for  unless  the  inspector  and  the  men  who 
perform  the  actual  operations  in  manufacture  have  con- 
fidence in  the  working  drawing,  they  cannot  be  expected 
to  place  very  great  importance  on  the  limits  or  dimen- 
sions given.  Mistakes  in  design  are  usually  not  dis- 
covered until  the  parts  are  actually  being  erected,  and 
will  then  cause  all  of  the  inconvenience  and  expense 
which  will  come  from  any  form  of  shortage.  These 
have  been  mentioned  before  but  are  so  important  that 
I  will  sum  them  up  again ;  obtaining  material  for  im- 
mediate delivery,  rushing  the  work  through  the  shop, 
special  supervision,  incomplete  machines  tying  up  the 
erection  floor,  capital  tied  up  in  incomplete  stock, 
breaking  up  of  the  shop  routine  and  existing  schedules 
of  work.  But  these  are  not  the  worst  eflfects  which 
come  from  mistakes  in  design  that  are  not  discovered 
until  the  pieces  have  been  manufactured. 

To  have  made  a  piece  correctly,  maybe  carefully  and 
painstakingly  and  even  proudly,  and  then  to  have  it 
consigned  to  the  scrap  heap:  what  if  the  man  is  paid 
for  his  time,  what  if  he  is  not  responsible  for  the  out- 
put, if  he  has  anything  in  his  work  beyond  his  wages, 
if  he  is  one  of  the  men  who  do  not  only  listen  for  the 
Vihistle,  if  he  is  the  kind  of  a  man  whom  you  want  he 
is  going  to  be  hurt  when  that  piece  is  scrapped,  and 
hurt  badly.  I  believe  it  is  the  worst  form  of  curse 
v.hich  you  can  visit  on  the  head  of  the  long  suffering 
workman.  To  him  it  is  usually  inexcusable,  he  rarely 
has  any  training  in  drafting  and  therefore  does  not  ap- 
preciate the  thousand  and  one  pitfalls  which  arise  to 
ensnare  the  feet  of  the  unsuspecting  designer,  he  onlv 
knows  that  he  did  the  job  right  and  it  didn't  do  a  bit 


of  good.  He  feels  that  he  might  just  as  well  turn  them 
()Ut  any  old  way.  Nothing  else  will  so  surely  destroy 
confidence  in  instructions,  nothing  will  so  surely  remove 
any  feeling  of  responsibility,  nothing  will  break  up  the 
feeling  of  cooperation  between  the  management  and  the 
men,  as  incorrect  and  faulty  designs.  Designs  that  can 
be  depended  on  are  the  first  requisite  to  inspection  that 
produces  results. 

Inspection  should  not  be  regarded  so  much  a  matter 
of  finding,  as  a  matter  of  preventing  spoiled  and  de- 
fective work.  Both  divisions  may  be  further  subdi- 
vided into  work  which  may  be  repaired,  and  that  which 
has  to  be  scrapped.  Defective  work,  usually  due  to  poor 
castings,  can  generally  be  discounted  in  advance  by 
ordering  a  slightly  larger  quantity  than  is  required. 
Spoiled  work,  however,  is  one  of  the  most  aggravating 
causes  of  shortages.  The  importance  attached  to  the 
prevention  of  losses  from  spoiled  work  is  shown  in  the 
following  set  of  instructions  which  are  sent  out  to  the 
foremen. 

Spoiled  Work 

Stop  a  minute  aisd  consider  spoiled  work.  IF  EVERY  man 
in  this  shop  will  appreciate  FULLY  what  it  means,  the  amount 
of  it  will  be  cut  90  per  cent. 

There  is  FIRST,  the  direct  loss  which  includes  the  cost  of 
the  material  and  the  labor  which  has  been  spent  upon  it.  There 
may  be  a  small  scrap  value,  but  otherwise  what  is  lost  can 
XEVER  BE  RECOVERED.  This  single  loss  alone  amounts 
at  the  present  time  to  the  equivalent  of  TWO  TWENTY- 
INCH   L.A.THES  a  month. 

But  the  direct  loss  is  onlj-  a  beginning.  There  are  other 
GREATER  losses.  The  spoiled  pieces  must  be  replaced  us- 
ually in  a  small  quantity  lot.  It  costs  from  THREE  TO  TEN 
TIMES  as  much  per  piece  to  make  TEX  pieces  in  a  lot  as  it 
does  to  make  a  HUNDRED.  Sometimes  the  ratio  is  even 
greater.  .-Mso,  rush  jobs  are  always  MORE  EXPENSIVE 
than  regular  jobs  and  replacements  of  spoiled  work  is  always 
a  rush  job. 

While  this  small  quantity  job  is  being  done,  there  might  be 
done  instead  of  it  some  other  job  which  is  thus  CROWDED 
OUT  of  its  place  in  the  schedule  by  the  spoiled  work.  The 
upsetting  of  the  manufacturing  schedule  is  the  hardest  thing 
to  put  an  e.xact  value  upon  but  is  the  GRE-\TEST  LOSS  that 
we  have  due  to  spoiled  ivork. 

Remember,  that  raw  material  not  only  COSTS  MORE  at 
the  present  time  than  ever  before,  but  is  much  harder  to  get. 
Everv  time  the  foundry  runs  on  a  short  lot  of  a  few  pieces  to 


FIG.    3.      TWO    BOXES    OF    P.-VRTS,    ONE    WITH    AN    ENVELOPE     M.\RKED 

"inspector"    pulled    OVER    THE    METAL    FLAG    INDICATING    IT    IS    TO 

BE    INSPECTED,    THE    OTHER    WITH     METAL    FLAG    BARE,    INDICATING 

IT    IS    READY    FOR    THE    NEXT    OPERATION 
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JIGS    USED    IN    CHECKING    UP   THE   OPERATIONS    IN    PLANING    LATHE  BED 
INSPECTION    OF   HEAVY   WORK    IS    MADE   AT   THE    MACHINE 


replace  spoiled  work,  it  is  taking  time  that  would  produce 
much  needed  material  for  regular  work.  It  is  also  taking  the 
TIME  of  the  PURCHASING  DEPARTMENT  in  getting  the 
order  for  this  replacement  material  pushed  ahead  of  the  older 
orders  already  placed.  Some  times  it  is  ALMOST  IMPOSSI- 
BLE to  get  the  replacement  material  at  all,  and  by  the  time 
it  is  obtained,  the  work  for  which  it  is  needed  has  been  DE- 
LAYED beyond  the  possibility  of  any  approach  to  efficient 
production.  In  certain  cases  such  delay  has  caused  a  LOSS 
through  PENALTIES  which  has  more  than  wiped  out  any 
profit  on  the  order.  Also,  where  there  are  no  penalties  in- 
volved, the  shortage  on  the  Erection  Floor  will  PUT  OFF 
the  SHIPMENT  of  some  given  machines  at  a  time  when  there 
is  nothing  else  that  can  be  substituted  for  them  on  the  ship- 
ment schedule.  This  is  a  loss  that  can  NEVER  be  made  up. 
Spoiled  n'ork  does  it. 

Work  that  is  imperfectly  done  so  that  it  must  be  done  over 
or  patched  up,  may  save  the  direct  loss  of  the  material,  but 
the  delay  due  to  time  spent  on  it  is  just  as  SERIOUS  and 
EXPENSIVE  as  in   the  case  of  spoiled  work. 

Careful   observation  of  three  small   rules  will   help  greatly: 

First.  Make  SURE  that  the  first  piece  in  every  set-up  is 
PASSED  by  the  inspector  before  doing  any  further  work  on 
the  job.     This  is  a  simple  rule  and  ML^ST  be  obeyed. 

.'second.  If  a  BLUE  PRINT  is  SMUDGED  so  that  you 
cannot  be  sure  of  the  figures,  or  if  you  are  in  doubt  of  the 
meaning,  put  it  up  to  the  foreman — DON'T  GUESS.  Better 
lose  time  making  sure  than  spoil  work..  DON'T  use  an  IN- 
DISTINCT blue  print,  insist  on  a   fresh  one. 

Third.  DON'T  use  a  jig  or  tool  that  you  think  is  in  bad 
shape.  Put  it  up  to  the  foreman.  Be  sure  that  ho  explains 
its  use  to  von   fullv. 

Cutting  down  SPOILED  WORK  will  save  money,  increase 
the  production,  cheapen  the  cost  and  RAISE  WAGES. 

FiRST-PiF.CE  Inspection 
The  inspection  of  the  first  piece  is  not  only  to  see 
ihat  it  is  being  made  to  the  proper  dimensions,  hiit  also 
In  see  that  it  is  being  made  in  the  best  way.  This  pre- 
vents poor  set-ups,  wrong  tools,  incorrect  feeds  and 
speeds,  etc.  This  method  almost  eliminates  spoilage  of 
the  entire  run.  It  does  not,  however,  iirevent  the  spoil- 
age of  occasional  pieces.  In  order  that  the  efifect  of 
this  spoilage  be  reduced  as  far  as  possible  it  is  abso- 
lutely essential  that  the  spoilage  be  found  at  the  opera- 
tion where  it  occurred.  To  assure  this,  inspection  of 
every  piece  is  made  at  each  operation.  With  each  lot 
of  pieces  is  a  traveler  tag  as  shown  in  Figure  i.     This 


tag  shows  the  operations  and  the  routing  required  to 
manufacture  the  piece.  On  one  side  of  this  traveler 
tag  is  a  column  for  the  inspector  to  insert  his  punch 
mark.  A  separate  punch  is  used  by  each  inspector.  To 
prevent  the  job  going  through  additional  operations 
before  being  inspected,  the  inspector's  punch  mark 
must  be  entered  against  the  preceding  operation  before 
the  timekeeper  can  give  it  out  for  the  next  operation. 
On  giving  out  the  work  the  timekeeper  is  required  to 
enter  his  initials  opposite  the  operation.  If  the  pre- 
ceeding  operation  was  not  inspected  he  can  be  held 
responsible. 

Inspection  of  the  finished  work  is  done  both  on  spe- 
cial inspection  benches  and  at  the  machine.  Figure  2 
shows  one  of  these  inspection  benches  for  inspecting 
gears  and  milled  work.  These  benches  are  located  in 
the  various  departments  whose  work  is  of  such  size 
as  to  make  the  item  of  trucking  small.  Figure  3  shows 
a  group  of  finished  parts  ready  to  be  taken  to  the  in- 
spection bench.  Note  the  upright  flag  with  the  en- 
velope marked  "INSPECTOR"  over  "it.  When  the 
parts  have  been  inspected  the  ins[)ector  removes  the 
envelope  leaving  the  flag  bare  indicating  that  the  parts 
are  inspected  and  ready  to  be  moved  to  the  next  opera- 
tion. One  of  the  flags  with  the  envelope  removed  will 
be  seen  in  the  background  of  I'igure  3  standing  on 
some  parts  that  ha\e  been  inspected.  Figure  4  shows 
the  jigs  used  in  checking  up  the  planing  operations  on 
a  bed  at  the  planer.  This  illustrates  the  method  used 
on  work  that  is  too  heavy  to  be  removed  to  the  spe- 
cial inspector's  bench. 

When  the  inspector  locates  spoiled  wurk  he  makes 
(jut  an  inspector's  scrap  order  also  .^hown  in  Figure  i. 
This  sheet  not  only  states  the  (|uantity  spoiled  but  it 
also  gives  information  as  to  how  they  were  spoiled,  so 
that  steps  can  be  taken  to  prevent  recurrences.  The 
same  methods  are  used  in  connection  with  defective 
work.  Not  only  does  this  assist  in  entering  orders  large 
enough  to  cover  possible  spoilage,  but  it  is  also  possible 
often  to  eliminate  the  trouble  of  redesigning  the  piece. 
In  cases  of  castings  sometimes  the  pouring  of  the  cast- 
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INSPECTION   CARD. 

Lodge  &  Shipley  Machine  Tool  Co. 

size  Machine        ^^  -^    '  ^ 
Order  No.  I7P09      Shop  No.    ^  E.L        Machine  No.   2. 1 54-3 
All  Tests  Made  in  Thousands 

1                  lUp   .•   C>.C>.I 

Top    ■                                          Aligned  by 

Spindle  with  Shear  Points                         '  "''*" 

ISE  TEST  ARSOR                                1  Front ...  Q  O  I 

Side                                         

1  Rear    

Taitstock  with  Head 

iHigli 1 

Top    -                                          Aligned  by 

'low       COOS 

1  Front 

Side    -                ^ 

/Rear O 

Spindle  witli  Cross  Slide 

Loose  Front    *''P"*  ■" 

Straight 

Face  Plate 

Hollow •  00(  in  £4  inches              ^'^*  ■" 
Straljirt , 

T/A  with  Shear 

Parallel     .._ 

Back  Gear  Runs 

o 

Bore  of  Spindle  Runs  Out 

•OQl    in      le..  indies 

Busli  in  Spindle  Runs  ast 

..QOl    in 16    inches 

Cluck  Runs 

/      / 

1 

spected    ^         ^   .J.. 191 

See  Rever 

se  Side  for  Cfeneral  Inspection       \ 

FIG.    5.      FIX.\L    INSPECTION"    C.\V.\y    U.^FIi    FOR    FINISHED    L.\THE 

ing  in  a  different  way  will  prevent  further  trouble.  It 
is  sometimes  advisable  too  to  change  the  material  used. 
It  is  most  essential  that  this  record  be  kept  if  inspec- 
tion is  to  not  only  find  every  piece  that  is  spoiled  or 
defective  but  to  also  find  the  cause  and  either  remove  it 
or  prevent  its  reappearing.  This  inspector's  scrap  or- 
der is  sent  in  to  the  tracing  desk  which  makes  a  note 
on  the  back  of  the  tracer  card.  The  back  to  this  card 
is  shown  in  Figure  i  and  provides  for  recording  all  of 
the  information  shown  on  the  inspector's  scrap  order, 
not  already  shown  on  the  front  of  the  tracer  card.  The 
inspector's  scrap  order  also  serves  as  a  requisition  to 
order  out  a  new  lot  of  parts  in  case  the  spoilage  has 
created  a  shortage. 

A  similar  traveler  tag  to  that  shown  in  Figure  i, 
which  is  used  for  the  pieces,  is  also  used  for  the  units 
or  assemblies.  The  inspector  punches  this  tag  opposite 
each  operation.  Besides  these  inspections  the  assembly 
gets  a  final  inspection  after  it  has  been  completed.  \\'hen 
the  man  finishes  the  erection  of  a  unit  he  attaches  an 
inspection  tag  in  duplicate,  see  Figure  i.  The  tag  is 
punched  by  the  insjiector.  The  same  inspector's  scrap 
order  is  used  as  for  the  parts. 

Assembling  ix  Lots 

The  final  assembly  of  the  lathe  is  made  in  the  lots 
from  which  the  shop  orders  were  originally  laid  out. 
About  two  weeks  before  the  time  for  the  lot  of  lathes 
to  go  on  the  erection  floor,  run  cards  are  gotten  out 
showing  all  of  the  orders  covering  the  lot.  One  of 
these  cards  is  shown  in  Figure  6.  On  it  are  shown  the 
quantity  of  lathes  and  the  length  of  bed  called  for  by 
the  order,  besides  all  of  the  specials  required  are  indi- 
cated by  means  of  abbreviations,  as  M/G  (  metric  gears  1 
etc.     These  run  cards  are  sent  out  to  all   foremen  as 


a  notice  to  get  all  specials  ready,  or  to  take  care  of  any 
shortages  which  may  e.xist  for  this  run.  A  run  card  is 
also  sent  to  the  engineering  department  as  a  requisi- 
tion to  issue  the  floor  erection  sheets,  shown  in  Figure 
7.  These  sheets  are  issued  under  the  given  run  num- 
ber and  shows  the  assemblies  and  quantity  of  each  as- 
sembly required  to  erect  the  entire  lot  of  lathes.  Be- 
sides the  assemblies  the  sheets  also  cover  all  parts  re- 
quired in  erection  which  are  not  a  part  of  an}-  assem- 
bly, as  well  as  parts  to  be  furnished  by  outside  manu- 
facturers such  as  motors.  Four  copies  are  made  up 
of  the  floor  erection  sheets  which  are  used  as  follows: 

One  set  goes  to  the  stock  control  for  writing  up 
necessary  requisitions  and  as  a  final  check  of  the  con- 
trol work  to  make  certain  everything  is  ordered. 

One  set  goes  to  the  cost  department  for  use  in  com- 
[luting  costs. 

One  set  goes  to  the  erecting  foreman. 

One  set  goes  to  the  final  inspector  against  which  he 
checks  off  the  outgoing  lathes  to  see  if  all  of  the  mate- 
rial called  for  on  the  floor  erection  sheet  is  used  up 
in  the  run. 

The  requisitions  are  now  sent  out  to  the  erecting^ 
foreman  who  sends  them  to  the  store  room  bringing  out 
the  required  assemblies  and  material.  From  this  ma- 
terial the  erecting  foreman  proceeds  to  erect  the  ma- 
chines called  for  by  the  machine  erection  tag. 

The  machine  erection  tag,  shown  in  Figure  8,  or- 
iginates in  the  engineering  department.  One  tag  is  is- 
sued for  every  machine.  This  tag  carries  the  number 
of  the  machine.  These  numbers  are  given  out  by  the 
sales  department  solely  for  the  purpose  of  identifica- 
tion, and  run  consecutively  without  regard  to  the  size 
or  st}le  of  machine  or  the  order  of  manufacture.  The 
machine  erection  tag  carries  everything  on  the  order, 
specials  being  typewritten  below.  Five  duplicate  copies 
are  made  of  the  tag  in  book  form.  These  all  go  to  the 
tracer  who  makes  out  a  duplicate  on  a  blackboard  in 
order  to  better  visualize  the  information  and  send  them 
out  to  the  erection  foreman. 

The  erection  foreman  now  assembles  the  machine  in 
the  lot  according  to  the  machine  erection  tags.  After  he 
h.as  finished,  he  sends  them  to  the  inspection  floor  where 
they  receive  both  a  stationary  and  a  running  test.  While 
making  the  inspection,  the  inspector  fills  out  the  inspec- 
tion card  shown  in  Figure  5.  Any  special  information 
is  written  on  the  back  of  the  card.  This  card  is  filed 
as  a  permanent  record.  The  machine,  with  the  machine 
tag  still  attached,  now  goes  to  the  final  inspector  who 
checks  up  all  of  the  assemblies.  As  he  does  this  he 
inserts  the  design  number  of  each  assembly  under  each 
assemblv  heading.  \\'hen  the  machine  is  shipped  one 
of  the  machine  erection  tags  remains  on  it.    The  others 
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FIG.  t>.   KUN  CARDS  FOR  LOT  ORDERS 
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SELECTIVE      HEAD  STOCK 
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L ^ 

2 

COrsE     HE  AD  STOCK  -  3  STEP 

p  ^ 0 

2 

COtSE    HEAD  STOCK  -  5  STEP 

pTHu 

25 

CONE    COUrSTER  SHAFT-  3  STEP 

pVZ-x 

25 

CONE     COUrviTER  SHAFT  -  5  STEP 

zL— 

3&4 

BED 

/6 

^ ^ 

26 

CHANGE    QEARS  S-QUADRANT 

/^ 

^p_ 

27 

CHANGkE    GEARS  &.  SHAFT                                            ME1TR\C 

p      ^ 

26 

SLIDING    TUMBLER. 

/6 

Kl— ! 

27 

SLIDINQ    TUMBLER.                                                       METRIC 

EL— ^ 

27 

3L1DING.TUMBLER   SHAFT  a.  QUADRANT        METRIC 

fp      - 

5 

CARRIAQE 

/6 

li-— 

es 
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6 
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r.\  

6 
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COMPOUND     REST 

/f, 

. 

pll 

29 
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1  I 
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8a,9 
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/6 

p: 

5 
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/6 
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/6 

' 
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FOLLOW     REST 
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13 
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31 

TELESCOPIC      SCREW 

31 
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/6 

1 

FIG.    7.      FLOOR    ERECTION    SHEETS.      THREE    TYPES    OF    SHEETS    ARE    USED,    ONE    SHOWS    THE    UNITS 

REQUIRED  TO   ASSEMBLE  THE   ENTIRE   RLX.      ANOTHER   SHOWS  THE    MATERIAL   SUCH    AS    BOLTS,  CAP 

SCREWS,  ETC.,  NECESSARY  TO  ASSEMBLE  EACH   UNIT  TO  THE  LATHE,  THE  THIRD  SHEET  SHOWS   THE 

COMMERCLXL   ORDERS    WHICH    .\RE    FILLED    BY    THE    RUN    OF    LATHES 
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are  remci\c-(l  bv  the  final  inspector  who  sends  one  each 
to  the  following : 

Cost  department,  cashier,  shipiiing  clerk,  engineering 
department. 

The  card  sent  to  the  engineering  department  becomes 
the  permanent  record  of  the  machine.  It  will  be  noted 
that  the  final  inspector  has  mserted  on  this  the  design 
number  of  every  assembly  so  that  it  is  possible  to  find 


FIG.    8.       MACHINE    ERECTION    TAG 


out  the  exact  style  of  any  part  on  the  machine.  All 
alterations  made  b}-  the  company  to  the  machine,  all 
attachments  furnished,  etc..  whether  at  the  time  of 
completion  or  at  a  subsequent  date  are  noted  on  this 
card.  Thus  at  any  time  when  the  numlicr  of  the  ma- 
chine is  known  an  exact  record  can  be  found  of  just 
what  design  each  and  all  of  its  parts  are  and  just  what 
attachments  if  any  are  with  the  lathe.  As  a  matter  of 
convenience  the  sales  department  keeps  a  cross  refer- 
ence which  assists  in  locating  the  number  of  the  ma- 
chine when  the  customer's  name  and  address  is  known. 
The  importance  of  this  information  in  renderhig  serv- 
ice has  already  been  emphasized.  Briefly  without  such 
records  the  service  required  by  customers  today  cannot 
be  given. 

In  Figure  8  is  shown  a  specimen  of  the  machine  erec- 
tion tag  used.  One  of  these  tags  is  attached  to  each 
lathe  for  the  purpose  of  indicating  all  the  units  used  in 
assembling  it.  It  will  be  observed  that  the  design  num- 
bers have  been  written  under  each  unit  in  order  to  show 
exactlv  what  style  of  unit  was  used.  The  original  is 
then  filed  forming  a  permanent  record  of  that  partic- 
ular machine. 
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Consulting  Electrical  Enqinccr 
[N   every  manufacturing  plant,  regardless  of   its  use 
of  automatic  machinery,  there  remain  many  routine 
operations  handled  by  manual  labor  which  could  be 


(lone  UKJre  regularly,  accurately  and  rapidly  by  mechan- 
ical means  if  the  proper  equipment  were  available.  Of 
course,  there  will  always  be  a  necessity  for  hand  work 
especially  in  operations  requiring  a  coordination  between 
the  muscles  and  the  mind,  but  the  advance  in  the  use  of 
automatic  means  for  the  production  of  a  finished  out- 
[lUt  has  hardly  begun  in  sjiite  of  the  rapid  growth  of  the 
last  few  years. 

There  seem  to  be  two  tendencies  among  manufactur- 
ers who  advocate  more  mechanical  work :  The  one 
strives  to  do  all  the  work  possible  by  machinery  and 
emi)loys  skilled  and  highly  trained  labor  to  keep  the 
n^achines  operating  efficiently.  The  other  employs  as 
much  cheap  labor  as  possible  to  operate  fool-proof  ma- 
chines and  dispense  with  the  highly  trained  employee. 

An  example  of  the  latter  method  may  be  seen  in  the 
use  of  an  addressing  machine  operated  by  the  office  boy, 
to  displace  the  work  of  a  number  of  typists  in  address- 
ing circulars  or  magazines ;  while  an  example  of  the 
former  method  may  be  found  in  the  shop  employing 
one  highly  trained  mechanic  to  operate  a  number  of 
totally  automatic  machines,  or  machines  which  feed 
themselves  and  deliver  a  finished  product  to  other  de- 
\ices  which  transfer  and  pack  the  output. 

Both  methods  have  their  use  and  their  particular  ad- 
\ocates,  and  probably  both  are  necessary  from  an  eco- 
nomic \iewpoint,  but  it  appears  that  the  greatest  oppor- 
tunity for  development  is  along  the  line  of  more  really 
;aitomatic  machinery  and  less  labor  of  the  lower  kinds. 

Let  purely  routine  work  be  taken  care  of  mechan- 
ically, and  employ  a  few  highly  trained  men  to  keep 
the  machines  at  work  and  in  proper  repair.  A  particu- 
lar advantage  of  this  procedure  is  that  the  employees 
are  better  educated  and  more  highly  trained  and  so  are 
i''0re  amenable  to  reason  and  much  easier  controlled. 

As  an  example  of  what  has  been  done  and  to  point 
the  way  to  possibilities  in  manufacturing  methods  we 
have  only  to  consider  the  automatic  substations  oper- 
ating on  some  of  the  interurban  electric  railways.  These 
substations  are  placed  all  along  the  line  at  intervals  of 
a  few  miles  in  order  to  change  the  high  tension  alter- 
nating current  of  the  transmission  lines  into  a  lower 
\oltage  direct  current  for  use  on  the  trolley.  Formerly, 
both  a  day  and  a  night  operator  was  necessary  at  each 
of  these  substations,  but  later  an  automatic  equipment 
was  developed  which  could  start  and  sto]j  itself  and 
perform  its  other  necessary  functions  without  other 
human  attention  than  a  periodic  inspection. 

\\'hen  automatic  machinery  of  this  kind  is  placed  in 
operation  it  is  not  enough  that  it  should  operate  auto- 
matically under  normal  conditions,  but  it  must  be  so 
designed  that  it  will  notify  someone,  somewhere,  if 
trouble  develops  or  any  abnormal  operating  condition 
arises.  This  is  absolutely  necessary  for  the  protection 
of  the  equipment  itself  and  of  the  product. 

Another  admirable  feature  of  the  truly  automatic  ma- 
chine is  that  being  self-protecti\e  it  is  less  subject  to 
breakage  or  burnouts  than  a  machine  dependent  upon 
the  human  factor  for  its  safety. 

If  highly  complicated  substations  and  power  plants 
containing  several  machines  operating  in  conjunction 
and  each  dependent  on  the  other  can  be  made  automatic 
in  operation  and,  in  addition,  can  be  made  to  give  notice 
of  trouble  or  abnormal  operating  conditions  besides  pro- 
tecting themselves  from  injury,  why  cannot  much  of  the 
machinerv  now  in  use  by  manufacturers  be  made  to  op- 
erate in  a  similar  manner?  The  aim  in  the  design  and 
dcvelo]iment  of  this  type  of  equipment  is  that  one  trained 
ojjerator  is  able  to  handle  the  greatest  possible  number 
of  machines  each  of  which  automatically  turns  out  a 
finished  product. 
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The  author  shozcs  hoz/^'  the  princiflcs  and  methods  of 
attack  of  scientific  management  are  based  on  the  philos- 
ophy of  Bacon  and  Descartes.  "Dr.  Frederick  W.  Taylor 
-ci.'as  the  first  to  apply  the  methods  of  scientific  de- 
duction to  productive  arfii'iVr.  The  great  work  of 
Mr.  H.  L.  Gantt  has  been  to  show  hoiv  the  scientific 
control  of  production  can  serve  humanity."  Folioiving 
installments  of  this  series  will  shozv  in  detail  the  ap- 
plication' of  these  principles  to  the  generation  or  pro- 
duction  of  pozvcr. 

l\Ir.  ^\'alter  X.   Polakov  is  a  consulting  cntiinccr  sj^c- 

N  the  old  order  of  things  the  master  was  he,  who  had 
the  title  to  the  means  of  production — the  owner  of 
the  land,  the  owner  of  the  tools,  the  owner  of  the 
sla\es  or  of  the  money  to  buy  the  tools,  the  land  and 
the  labor.  The  owner  of  the  weapons  and  of  skill  to 
wield  them  became  a  master  of  masters,  since  ho  had 
the  might  to  take. 

The  mode  and  the  purpose  of  the  use  of  the  properl}' 
remained  arbitrary  so  long  as  it  concerned  no  one  but 
the  owner  himself.  When,  however,  the  scale  on  which 
the  production  and  exchange  was  carried  out  assumed 
larger  proportions  the  ownership  of  various  large 
means  of  production  and  distribution  became  collective. 
A  similar  process  is  observed  in  go\ernment.  The  in- 
dividual potentate  or  Caesar  split  into  triumvirates  and 
even  republics. 

As  the  complexity  of  productive  operations  grew 
vxith  the  development  of  the  technique,  and  the  size  of 
the  corporate  or  even  the  individual  holdings  increased, 
the  task  of  managing  entei-prises  required  more  indi- 
vidual attention  and  often  more  skill  than  the  owner 
of  the  property  title  possessed.  It  thus  became  neces- 
sary to  delegate  the  management  of  certain  branches 
and  sections  to  the  hired  men,  the  owner  or  owners 
still  retaining  the  right  to  prescribe  the  policy  and  de- 
termine the  destiny  of  the  enterprise.  A  parallel  transi- 
tion took  place  in  the  management  of  national  affairs : 
Kings  delegated  the  ruling  of  provinces  to  their  vassals 
or  governors. 

With  the  still  further  development  of  technique  and 
science  even  the  simplest  article  required  numerous  ele- 
mentary operations  in  its  production.  High-speed  auto- 
matic machinery,  and  the  like,  shifted  the  importance 
from  the  ])erformance  of  the  operation  to  the  coordina- 
tion of  a  nuiltitude  of  various  functions  and  a  dift'crent 
form  of  management  became  necessary.  This  need 
was  not  realized  until  \ery  recently,  and  the  ovvners 
for  a  long  time  continued  to  attempt  to  delegate  the 
management  to  men  who  were  supposed  to  know  how 
the  things  are  made,  not  hoiv  the  productive  functions 
.':hall  be  coordinated. 

Nineteenth  Century  Management 

The  ideal  of  nineteenth  century  industrial  manage- 
ment was  to  make  a  workman  personally  efficient.  The 
modern  trade  union,  unlike  the  medieval  guild,  docs  not 
need  to  preserve  the  secrets  of  the  trade  or  train  the 
skill  of  its  members,  since  the  operation  of  modern 
machinery  does  not  require  either  from  its  operator — 
the  first  function  passed  over  to  the  designer  and  the 
second  to  the  manager 

Mr.    11.   1..   flantt  in  his  address  in    1912  before  tlic 


ciahzing  in  the  management  of  power  plants.  lie  zvas 
educated  in  Russia  and  Germany  and  lield  a  position 
of  shop  superintendent  and  chief  engineer  in  Russia 
and  zi'as  also  instructor  and  consultinq  engineer  to  the 
Naval  Academy  at  Baku.  After  coming  to  this  coun- 
try, and  prior  to  taking  up  his  ozi-u  practice,  he  was 
consulting  engineer  to  the  Board  of  Estimate  and  Ap- 
portionment of  .\ew  York  City,  consulting  engineer 
for  the  Penn  Central  Light  6r  Power  Company  and 
Superintendent  of  Power  of  the  New  York,  A'fic 
Haven    and   Hartford  Railroad. 

Society  for  the  Promotion  of  Engineering  Education 
said :  "Until  recently  the  engineer  has  regarded  his 
work  done,  when  he  has  developed  and  improved  ma- 
chine or  apparatus,  and  proved  by  operating  it  for  a 
short  while  that  its  capacity  was  all  he  claimed  for  it. 
It  has  often  been  acquired  by  men  imperfectly  trained 
niechanically,  but  who  had  the  commercial  instinct 
highly  developed.  Such  men  usually  turn  it  over  to  a 
"cheap"  man  to  operate,  and  its  maintenance  is  nearlv 
always  looked  after  by  a  second-rate  mechanic,  for  the 
commercial  man  can  seldom  see  why  he  should  have 
a  high-priced  man  doing  repairs.  The  efficiency  of  the 
machine  naturally  decreases,  and  a  factory  run  on  these 
]irinciples  must  necessarily  be  more  inefficient  still." 

The  industrial  management  of  the  past  century  con- 
tended that  it  was  the  task  of  the  workman  to  be  per- 
sonally efficient  and  to  use  each  unit  of  equipment  to 
the  best  advantage.  Dr.  Frederick  W.  Taylor  was  the 
first  to  apply  the  methods  of  scientific  deduction  to  pro- 
ductive activity.  The  great  work  of  Mr.  H.  L.  Gantt 
was  to  show  how  the  scientific  control  of  production 
can  serve  humanity. 

Influence  oe  Two  Master  ^Iinds 
The  influence  of  these  two  master  minds  on  industrial 
progress  can  be  compared  only  with  that  of  Bacon  and 
Descartes  on  science.  As  their  theory  of  induction  is 
the  basis  upon  which  the  creation  of  modern  positive 
science  was  made  possible,  so  the  application  of  these 
principles  to  creative  activity  is  the  foundation  upon 
v.hich  the  new  industrial  relations  can  be  established. 

He  is  not  the  leader  who  points  out  the  goal  but  it  is 
he  who  shows  the  way  to  those  who  want  to  attain  it. 
The  economic  evolution  of  society  goes  in  a  definite  di- 
rection and  it  is  not  within  anyone's  power  to  divert  or 
retard  the  progress.  All  that  can  be  done  to  choose 
the  means  to  reduce  the  jiains  and  sufferings  caused  bv 
the  transition  i)criods.  We  must  clearly  see  the  way  in 
order  to  avoid  blundering  and  wandering  in  the  dark. 
The  leader  lights  the  way.  "If  v\e  clearly  see  that  what 
we  are  doing  is  wrong,  it  would  be  impossible  for  us  to 
do  so,"  says  Rene  Descartes  1n  his  Oevres,  (IX;  170). 

Principles  ok  the  New  School  of  Management 
To  understand  the  principles  upon  which  the  new 
school  of  management  gets  hold  of  mastering  the  pro- 
duction and  leads  the  way  to  the  higher  forms  of  indus- 
trial and  economic  relations,  a  brief  review  of  Bacon- 
J^cscartes  iihilosophy  is  indispensable.  The  method  of 
linding  out  the  truth  for  Bacon  was  that  of  pure  in- 
duction— analysis  of  a  jihenomenon  in  order  to  bring 
to   light   the   cause  of   it,   supposedly   contained   in   the 


32 


IXDI'STRIAL   .MANAGEMENT 


January,  1918 


])henomenon  itself.  Says  he:  "whosoever  knows  any 
form',  knows  also  the  utmost  possibility  of  superinduc- 
ing that  nature  upon  every  variety  of  matter." 

In  this  manner  the  practical  application  of  discovered 
truth  may  begin  only  after  the  last  step  of  the  theoret- 
ical analysis  is  made.  While  induction  alone,  without 
the  inspiration  of  scientific  imagination  and  use  of  hy- 
pothesis has  never  led  to  any  discovery,  Bacon's 
method  of  exclusion  and  elimination  is  of  im- 
measurable value.  His  principles  applied  to  scientific  re- 
search work  smashed  all  idols  of  mere  authority,  time 
honored  opinions  or  habits.  He  pointed  out  two  kinds 
of  fallacies:  "The  proneness  to  support  the  precon- 
ceived opinions  by  affirmative  instances,  neglecting  the 
opposing  cases  and  tendency  to  generalize  from  an 
insufficient  number  of  observations."  Those  who  read 
Shop  Management  and  On  the  Art  of  Cutting  Metals 
by  F.  W.  Taylor  can  readily  recognize  the  influence  of 
Bacon  on  the  conduct  of  these  researches,  and  the  value 
of  this  inheritance  cannot  be  over-estimated.  The  sec- 
ond type  of  fallacies,  Bacon  exposed  and  warned  us  of, 
are  those  arising  from  the  influence  of  mere  words  on 
our  minds. 

The  great  danger  of  such  semi-hypnotic  influence  can 
only  be  recognized  when  we  stop  to  consider  how  often 
the  crowd  accepts  and  follows  certain  formulas  or 
watchwords,  not  realizing  that  they  are  actually  led  in 
quite  the  opposite  direction,  that  the  charm  of  words 
has  no  more  meaning  under  the  changed  circumstances. 

Rene  Descartes  put  the  principle  of  doubt  "de  omni- 
bus dubitantnm  est"  as  a  corner  stone  for  creative  an- 
alysis and  for  practical  discoveries. 

The  method  of  doubt  is  at  the  same  time  a  method 
of  abstraction.  To  obtain  truth  we  must  free  ourselves 
by  one  decisive  effort  fr(jm  the  influence  of  custom, 
prejudice  and  tradition  which  generally  obsess  our 
ideas  and  action  to  an  extent  that  we  are  often  unable 
to  tell  the  reason  why  we  do  certain  things.  In  prac- 
tice it  resolves  into  ability  to  distinguish  between  an 
opinion  and  a  fact. 

Descartes'  method  rests  upon  a  proposition  that  all 
the  objects  of  knowledge  fall  into  series,  in  each  of 
them  thei-e  is  a  determining  element,  simple  and  irre- 
t,oluble,  the  other  elements  of  the  group  are  relative  and 
dependent  and  can  be  understood  as  a  subordinate  to 
the  basic  conception.  The  analysis  thus  resolve;;  into 
four  groups  defined  by  Descartes  as:  "i.  Truth  re- 
quires a  clear  and  distinct  conception  of  its  object,  ex- 
cluding all  doubt.  2.  The  objects  of  knowledge  nat- 
iirally  fall  into  series  of  groups.  3.  Tn  these  groups 
investigation  must  begin  with  a  simple  and  indecompos- 
able element.  4.  An  exhaustive  and  immediate  grasp 
of  the  relations  and  interconnexion  of  these  elements 
i".  necessary  for  knowledge  in  the  fullest  sense  of  that 
word."  (R.  Descartes.  Discourse  of  Methods  and  Medi- 
ations. ) 

B.vsis  OF  Scientific  M.^nage.ment 
It  now  becomes  apparent  that  the  method  of  scien- 
tific induction  applied  to  industrial  and  shop  problems 
constitutes  the  basis  of,  so-called,  scientific  manage- 
ment. A  French  critique  of  Gantt's  principles  thus  pic- 
tures them  in  the  Revue  Metallurgiquc:  "This  is  the 
method  employed  by  Claude  Bernard  and  Pasteur,  but 
Gantt  is  nearer  to  the  Cartesians.  Gantt  is  too  much  an 
American  to  develop  science  for  the  sake  of  science. 
The  object  of  scientific  investigation  is  to  show  to  the 

'  Form  is  understood  by  Bacon  as  "nothing  more  than  those 
Jaws  and  determination  .  .  .  which  govern  .  .  .  nature." 
Thus  the  form  of  heat  or  the  form  of  light  is  the  same  thing 
as  the  law  of  heat  or  the  law  of  light."  Xovuni  Organuin. 
11-17. 


men  a  better  way  to  cooperate,  in  fact  to  make  them 
happier  and  to  allow  them  to  develop  intellectually.  .  .  . 
This  is  a  point  in  opposition  to  German  utilitarism.  W't 
have  somewhat  too  much  forgotten.  Gantt  and  Taine 
the  most  conspicuous  thinkers  of  the  nineteenth  cen- 
tury conceived  the  changes  which  the  scientific  method 
will  bring  into  organization  of  society." 

The  recognition  of  these  principles  created  interest  in 
scientific  management.  Many  started  to  imitate  forms 
and  isolated  features  overlooking  the  basic  principles. 
Room  for  improvement  was  so  large  that  even  un- 
trained imitators  were  able  to  make  savings  in  produc- 
tive wastefulness.  But  this  was  no  far-reaching  or  long 
lived  moxeinent  for  amateurs.  Reconstructed  on  the 
^ound  basis,  the  art  of  management  of  shops  and  plants 
shifted  the  responsibility  from  the  workman  to  the 
manager.  It  is  the  manager  who  is  now  expected  to 
know : 

1.  ^^'hat  to  do. 

2.  ^^'hen  to  do  it. 

3.  How  to  do  it. 

As  long  as  the  owners  continued  to  trust  the  man- 
agement of  their  affairs  to  men  trained  as  lawyers  or 
bankers,  who  still  base  their  claims  "upon  information 
r.nd  belief,"  the  wide  application  of  the  scientific 'type 
of  management  was  impossible  for  the  want  of  neces- 
sary training  in  the  use  of  scientific  analysis. 

The  Effort  for  Persgn.vl  Effktencv 

For  a  long  time  the  chief  concern  of  the  management 
was  the  intensification  of  the  personal  efficiency  of  the 
workman.  Time  studies  and  premium  plans  were  orig- 
inally devised  as  means  to  increase  the  productivity  of 
t.  workman  and  to  stimulate  him  to  maintain  the  high 
rate.  In  the  course  of  this  strife  it  was  realized  that 
unless  the  management  accepts  its  share  of  responsi- 
bility the  workman  cannot  be  fully  efficient.  His  tools, 
equipment,  supplies,  materials,  surroundings,  etc.,  shall 
be  maintained  and  kept  in  such  a  shape  as  will  eliminate 
waste  of  time  and  effort.  But  it  was  only  a  few  years 
ago,  that  the  new  possibilities  of  intensifying  produc- 
tion were  conceived.  \\  hile  efforts  were  abundant  to 
keep  the  workman  productively  engaged,  little  attention 
was  paid  to  the  fact  that  expensive  equipment  often 
remains  idle  for  lack  of  work,  special  character  of 
service  or  poor  plannitig.  The  financial  burden,  how- 
ever, continued  to  be  charged  against  the  £OSt  of  prod- 
uct and  the  consumers  were  forced  to  pay  the  fixed 
charges  on  the  productive  facilities  which  played  no 
jart  in  the  production.  Another  far-reaching  principle 
came  to  light  still  more  recently,  that  of  coordination 
of  the  productive  functions  not  only  within  a  plant 
but  among  various  plants.  Lastly,  under  the  stress  of 
conditions  imposed  by  the  war,  the  function  of  dis- 
tribution and  selling  of  products  was  separated  from 
l)urely  productive  functions  and  taken  care  of  on  a  co- 
operative basis  or  by  the  state. 

The  social  importance  of  these  three  events  cannot 
be  over-estimated : 

1.  Recognition  of  non-use  or  partial  use  of  means 
of  production  leads  to  the  possibility  of  further  vast 
increase  of  productivity. 

2.  The  method  of  coordination  of  productive  func- 
tions on  a  national  or  international  basis  eliminates 
duplication  of  eft'orts  and  disorganization,  thus  enor- 
mously increasing  productixity. 

3.  Coordination  of  distribution  does  away  with  enor- 
mous loss  of  eft'orts  in  marketing  and  competition, 
liberates  an  army  of  sales  forces  for  productive  occupa- 
tions, does  away  with  disorganized  overproduction, 
nidustrial  depressions,  unemployment  and  hoarding,  and 
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assures    to   the   consumers   equitable   prices   and   more 
liberal  satisfaction  of  wants. 

True  enough  all  those  possibilities  are  far  from  being 
fully  realized,  yet  the  recognition  of  the  principles  and 
discovery  of   the  means  whereby  the   control   mav  be 
secured^  marks  the  dawn  of  a  new  industrial  era. 
Prixciples  Behind  Applied  Science 

It  seems  to  be  sviperfluous  to  point  out  here  what 
wonderfid  progress  was  made  in  al!  branches  of  pure 
and  applied  science  since  it  was  based  on  the  principles 
established  by  Bacon  and  Descartes.  The  chemical, 
electrical  and  mechanical  discoveries  made  an  enor- 
mous production  possible  with  simplicity,  ease  and 
speed  unbelie\able  even  fifty  years  ago — talking  across 
the  ocean,  seeing  through  flesh,  synthetic  creation  of 
food,  air  travel,  exceeds  the  wildest  imagination  of 
Jules  \'erne  and  tales  of  a  thousand  and  one  nights. 

A  consistent,  chorough  application  of  the  same  prin- 
ciples to  the  coordination  of  productive  efforts,  to  the 
i.iastering  of  production  is  unquestionably  capable  of 
satisfying  all  conceivable  needs  and  luxuries  of  the 
human  race.  The  hours  of  work  and  effort  can  be  re- 
duced to  a  small  fraction  of  that  required  a  few  years 
ago.  While  all  this  may  sound  like  a  millenium,  ample 
examples  of  actual  possibilities  are  exerywhere.  A 
thinker  of  the  nineteenth  century  said:  "The  a\erao-e 
daily  amount  of  socially  necessary  labor  is  easily  ascer- 
tained by  statistical  method.  The  figures  would,  further- 
more, point  out  where  more  plants  for  the  production 
of  a  certain  article  may  be  needed,  or  where  such  may 
be  discontinued  as  superfluous,  or  turned  to  other  jiur- 
jioses."     i.\.  Bebel,  Woman,  etc.,  page  278). 

Democracv    Wua.    Yield    the    Best    Ixdustri.xl 

Relations 
The  munition  boards  and  industrial  commissions  dur- 
ing the  world  war  made  this  dream  true  because  the 
inethod  was  discoxered  when  the  need  demanded  it.  It 
is  the  conviction  of  Gantt  that  the  indu.strial  relations 
established  "on  the  basis  of  democrac}-  that  will  yield 
as  good,  or  better,  results  than  those  now  in  operation 
under  autocracy"  (H.  L.  Gantt,  Industrial  Leadership, 
V^?.^  53*-  "A  system  of  management"  is  defined  by 
him  "as  a  means  of  causing  men  to  cooperate  with  each 
other  for  a  common  end.  If  this  cooperation  is  main- 
tained by  force,  the  system  is  in  a  state  of  unstable 
equilibrium,  and  will  go  to  pieces  if  the  strong  hand  is 
removed.  Cooperation  in  which  the  bond  is  mutual 
interest  in  the  success  of  the  work  done  by  intelligent 
and  honest  methods  produces  a  state  of  equilibrium 
which  is  stable  and  needs  no  outside  support"  (  Training 
of  Workman,  etc.,  A.  S.  M.  E.,  1908,  H.  L.  Gantt). 

The  Task  of  the  Engineer 
\\  e  don't  need  to  shut  our  eyes  to  the  fact  that  an- 
tagonism of  interests  between  employer  and  employee 
does  exist,  and  the  Utopia  of  harmonious  relations  be- 
tween these  two  classes  will  remain  a  Utopia  until  both 
are  absorbed  into  a  new  group.  Signs  of  the  times  are 
many  that  public  utilities  are  steadily  and  gradually 
nationalized.  The  same  is  true  regarding  other  branches 
of  industries  and  this  is  evident  in  all  countries  of 
the  World.  Moreover,  it  is  no  longer  disputed  that 
tile  [jrinciple  of  "service  to  the  people  first"  yields  larger 
returns  than  the  "public  be  damned."  The  task  of  an 
engineer,  called  to  master  production,  is  that  of  produc- 
ing things  with  the  minimum  exjiense  of  time,  energy 
and  material.  So  long  as  he  is  bent  over  this  task,  the 
iniblic  at  large  demands  that  the  industries  shall  be 
democratized.  Democracy  in  industry  means  ]iroduc- 
t^^n^arried  out  for  the  good  of  the  community.  This 
'Notably  the  work  of  If.  L.  Gantt. 


nmtual  interest  in  the  result  of  necessary  toil  cannot 
fail  but  still  further  enhance  efficiency. 

"The  commercial  man,"  says  Gantt,  "has  not  yet 
recognized  that  the  pro.sperity  of  all  is  directly  helped 
by  the  prosperity  of  each.  As  yet  he  has  no'  idea  of 
what  real  cooperation  means.  This  idea  of  cooperation 
is  that  of  the  herd,  whose  cooperation  is  for  the  attack 
or  defense."  Five  years  later  the  London  Economist 
plainly  states  that  "now  after  three  years  of  experimen- 
tation it  is  becoming  widely  realized  that  we  cannot  go 
back  to  our  old  free,  untrammeled  individualism.  We 
can  no  longer  conduct  business,  each  man  for  himself, 
each  industry  for  itself,  on  the  principle  of  devil-take- 
the-hindmost.  Inefficient  as  is  industry  under  govern- 
ment control  and  management,  yet  we  have  seen  how 
very  great  was  our  frictional  wastage  before  the  war 
under  our  old  free  competitive  system. 

By  supplementing  the  element  of  compulsion  in  co- 
operation and  management  by  the  democratic  spirit  of 
team  work  for  the  good  of  society  it  appears  almost 
within  reach  to  fulfill  the  old  prophecy: 

A  system  of  labor,  organized  upon  a  plan  of  liberty  and 
democratic  equality,  where  each  stands  for  all,  and  all  stand 
for  each,  and  where  the  sense  of  solidarity  reigns  supreme- 
such  a  system  would  generate  a  spirit  of  industry  and  of 
emulation  nowhere  to  be  found  in  the  modern  economic  sys- 
tem. Nor  could  such  a  spirit  of  industry  fail  to  reach  both 
upon  the  productivity  of  labor  and  the  quality  of  labor's  prod- 
uct. Furthermore — seeing  that  all  are  mutually  active— the 
interest  becomes  general  in  the  best  and  most  complete,  as  well 
as,  in  the  quickest  possible  production  of  goods,  with  the  object 
of  saving  labor,  and  of  gaining  time  for  the  production  of 
further  wealth,  looking  to  the  gratification  of  higher  wants. 
Such  a  common  interest  spurs  all  to  bend  their  thoughts  toward 
simplifying  and  quickening  the  process  of  labor.  The  ambition 
to  invent  and  discover  is  stimulated  to  the  highest  pitch :  each 
will  seek  to  outdo  the  other  in  propositions  and  ideas.' 

Frederick  W.  Taylor  was  certain  that  the  elimination 
of  soldiering  or  voluntary  reduction  of  output  by  work- 
man "would  insure  higher  wages  and  make  shorter 
working  hours  and  better  working  and  home  conditions 
possible."  Far  larger  possibilities  exist  in  the  elimin- 
ating the  sense  of  irresponsibility  as  to  the  methods  and 
principles  upon  which  the  production  is  carried  out. 
The  revenue  producing  factor  is  not  the  investment  but 
the  method  of  its  use.  "The  great  problem  before  us  to- 
day is  not  that  of  developing  new  and  better  appliances, 
hut  that  of  properly  utilizing  those  we  have."     (Gantt.) 

What  use  is  ultimately  made  of  the  returns  from  the 
enterprise  is  not  within  the  scope  of  this  discussion; 
the  immediate  question  is  zvhat  are  the  principles  and 
the  methods  whereby  the  mastering  of  production  can 
he  carried  out  for  the  coftimon  good  of  the  producers 
and  consumers. 

In  the  following  installments  an  outline  of  these 
principles  is  given  as  applied  by  the  writer  to  one 
branch  of  industry — power  jiroduction. 

1.  The  volume  of  the  output  stands  in  no  relation  to 
the  amount  of  labor  required. 

2.  The  quality  of  the  work  stands  in  nearly  inverse 
1  elation  to  the  physical  effort  ajiplicd. 

W  hile  these  two  characteristics  are  more  pronounced 
in  the  field  of  power  generation  than  in  other  branches 
of  industry  they  are  highly  significant,  inasmuch  as 
further  automatization  of  productive  machinery  gradu- 
ally eliminates  the  manual  work,  the  product  of  which 
is  a  direct  function  of  time,  skill  and  effort.  In  this 
sense  the  principles  that  stood  the  lest  of  application  to 
the  power-plant  work  are  equally  applicable  to  any 
luoductive  activity  where  the  manual  labor  is  brought 
to  insignificance. 

'  A  contest,  wlio  can  do  most  for  the  common  good,  is  not 
the    kind    of    a    competition    which    socialists    repudiate,    John 

.Stuart   Mill,  rrittciflcs  of  Polilinil  Econitmy. 

(To  be  continued) 
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The  author  has  made  a  study  of  the  onianisation. 
development  and  operation  of  some  579  industrial  mu- 
tual benefit  associations.  His  results  are  presented 
through  the  answers  to  seventy  problems,  of  zvhich 
this  first  installment  discusses  thirteen.  The  scries  will 
be  of  especial  help  to  all  executives  who  are  trvinq  to 
build  up  this  phase  of  lahor-mainlenanee  work  in  their 
plants. 


)])i:T&ie  it  Succ 


By  W.  L.   C 


Mr.  VV.  L.  Chandler  has  had  experience  in  every  de- 
partment of  the  plant  of  The  Dodge  Manufacturing 
Company.  Of  late  years  he  has  specialised  on  the 
study  of  employees'  relations.  He  has  been  identified 
zvitli  mani'  local  and  national  movements,  and  was 
chairman  of  the  Danger  Emblem  Committee  of  the 
National  Safety  Council  and  is  now  chairman  of  a  com- 
mittee of  the  Nat'!  .4.^.<:ocialicin  of  Purchasing  Agents. 


iiC*  OMETHING  should  be  done  to  stimulate  inter- 

^%      est  in  the  relief  association.     Not  enough  of 

^^  the  men  appreciate  its  value  to  them,  and  with- 
out the  presence  of  genuine  interest  on  the  part  of  more 
of  the  employees  its  value  to  the  men  and  to  the  cor- 
poration are  both  greatly  reduced." 

That  was  the  general  opinion  of  officers  of  the  Dodge 
Manufacturing  Company  a  few  years  ago.  The  Dodge 
Mutual  Relief  Association  was  approaching  the  close 
of  the  twenty-fifth  year  of  its  existence. 

At  that  time  it  was  decided  to  investigate  the  situa- 
tion to  see  what  could  be,  or  should  be,  done  to  put 
the  association  on  a  better  basis  where  it  would  benefit 
all  concerned  as  a  tribute  on  the  occasion  of  its  silver 
anniversary. 

A  questionnaire  was  sent  to  over  five  hundred  cor- 
porations which  M-ere  supposed  to  be  operating  similar 
organizations.  Later  this  research  work  became  quite  a 
hobby.  The  Dodge  organization  w'as  used  to  test  out 
certain  conclusions  reached  after  analyzing  the  data 
compiled  from  these  sources,  together  with  a  quantity 
of  information  supplied  by  the  Commissioner  of  Labor. 

Various  questions  or  problems  were  to  be  solved. 
Most  of  these  pertain  as  much  to  the  organization  of 
new  associations  as  they  do  to  the  reorganization  of 
old  ones. 

Many  associations  now  in  existence  would  be  very 
much  more  efifective  if  they  were  modified  to  embody 
more  of  the  features  which  have  proven  successful  else- 
where. The  benefit  association  will  not  develop  itself. 
It  requires  as  much  thought  and  attention  as  any  other 
activity  of  either  men  or  corporation  that  the  best  re- 
sults may  be  secured.  Reference  to  the  fourth  para- 
graph of  problem  Number  g  will  show  one  reason  for 
careful  consideration  of  these  problems. 

Seventy  problems  are  brought  together  in  six  general 
groups  to  be  treated  serially  in  the  columns  of 
Industrial  Man.\gement,  of  which  this  is  the  first 
installment. 

Should  We  Undertake  Industrial  Insurance? 
Problem  Number  i 

The  term  industrial  insurance  covers  all  forms  of 
insurance  protection  which  pertains  to  workers  in  the 
industries.  Employees'  benefit  associations  constitute 
one  form  of  industrial  insurance,  although  many  avoid 
the  use  of  the  word  insurance  in  this  connection  for 
fear  that  they  might  in  that  way  become  involved  in 
some  insurance  laws. 

It  is  not  usually  a  matter  of  the  corporation  or  em- 
ployer undertaking  insurance,  but  merely  their  coming 
to  the  assistance  of  such  an  organization  within  the 
ranks  of  their  employees. 

If  employees  were  banded  together  for  the  purpose 


of  increasing  their  efficiency  the  employer  would  not 
hesitate  to  point  out  to  them  all  possible  stumbling 
blocks  so  that  such  an  organization  might  be  as  effective 
as  possible.  A  benefit  association  does,  beyond  any 
possible  doubt,  increase  the  efficiency  of  all  its  members. 

It  is  to  the  interest  of  the  employer  to  make  the  as- 
sociation as  popular  as  possible  that  it?  efi^ectiveness 
may  be  increased. 

These  associations  regularly  pay  benefits  for  both 
sickness  and  accident  disability  and  for  death.  The  next 
question  is,  should  the  members  be  given  the  advantages 
of  their  collective  operations  in  handling  benefits  cover- 
mg  wives  and  other  dependents. 

The  employer's  interest  in  this  problem  is  twofold : 
The  humanitarian  assistance  to  those  who  will  accept 
it,  and  the  increase  in  satisfaction  the  members  feel  in 
the  association  and,  therefore,  in  the  employer. 

Employees  are  now  able  to  insure  their  dependents 
in  stock  companies  by  paying  small  amounts  weekly. 
This  form  of  insurance,  while  wonderfully  beneficial  to 
those  who  take  advantage  of  it,  is  necessarily  expensive 
because  of  the  cost  of  both  selling  and  administering. 

These  industrial  policies  are  usually  small,  and  pre- 
miums are  said  to  average  about  nine  cents  each  per 
week.  When  we  consider  the  necessarily  high  cost  of 
such  small  policies  and  add  to  that  the  expense  of  send- 
ing a  collector  to  the  house  each  week  to  collect  a  pre- 
mium of  a  few  cents,  we  have  a  strong  argument  in 
favor  of  making  it  possible  for  members  to  insure  their 
dependents  in  their  own  organization.  The  cost  of  ad- 
ministration of  the  association  is  very  little  increased 
by  insuring  dependents,  because  premiums  come  through 
the  payroll  by  merely  increasing  the  amount  of  dues 
collected. 

Sales  effort  along  this  line  is  just  as  necessary  as 
when  the  business  is  handled  by  stock  companies,  ex- 
cept that  the  association  has  many  sales  advantages,  and 
can  sell  with  less  expense. 

The  stock  companies  have  one  advantage  in  that  the 
policy  issued  is  valid  regardless  of  place  of  employment. 

A  member  insuring  his  dependents  in  an  association 
of  this  kind  would  have  one  additional  reason  for  stick- 
ing to  his  job,  and  thus  this  fomi  of  benefit  may  help 
reduce  the  labor  turnover.  If  it  will  do  that,  it  will  be 
well  worth  the  effort  to  both  employer  and  employee. 

Problem  Number  2 

The     Proposed    Act     Pertaining    to     Compulsory 

Health  Insurance 

It  is  not  necessary  to  reproduce  the  tentative  draft 
of  the  act  as  offered  to  the  various  state  legislatures. 
Those  not  already  familiar  with  this  movement  should 
secure  copies  from  the  American  Association  for  Labor 
Legislation.  131  East  Twentv-third  street,  New  York 
Citv. 
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EMPLOYEES'  BENEFIT  ASSOCIATION 


In  addition  to  this  booklet  considerable  interest  cen- 
ters around  the  proceedings  of  the  conference  on  Social 
Insurance,  December  5  to  9,  1916,  Washington,  D.  C. 
For  copies  of  these  proceedings  write  to  the  Bureau  of 
Labor  Statistics,  Washington,  D.  C. 

Problem  Number  3 

Is  It  Profitable  for  an  Establishment  to  Have  an 

Employees'  Benefit  Association  Among  Its 

Employees? 

The  answer  to  this  question  depends  upon  the  atti- 
tude in  which  one  approaches  the  question.  We  may 
see  a  moral  in  the  vain  efforts  of  some  individuals  who, 
desiring  to  advance  in  society,  politics,  lodge  work,  or 
business,  resort  to  practices  which  "play  to  the  gallery" 
merely  because  they  believe  such  practices  "pay"  or  be- 
cause they  have  seen  some  successful  man  make  use  of 
what  they  believe  to  be  similar  methods. 
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selects  the  means,  including  persons,  and  sees  that  it  is  carried 

Such  action,  in  addition  to  the  knowledge  of  the  business 
or  the  industry  which  is  covered  by  the  work,  requires  in- 
itiative-the  abihty  to  act  independently  as  an  individual,  not 
as  one  ot  a  group  or  mass  doing  what  it  is  the  custom  of 
all  to  do,  but  to  act  individually  for  himself  on  his  own 
initiative,  irrespective  of  others. 

In  other  words,  in  the  executive,  individualistic  tempera- 
ment  IS   the   fundamental   requirement  of   success 

The  typical  temperament  of  the  human  race  is  not  in- 
dividualistic  but   collectivistic. 

The  executive  is  not,  therefore,  a  typical  human  individual 
but  is  a  variation  from  type.  The  result,  therefore,  is  that 
It  IS  more  difficult  for  the  executive  to  understand  the  men- 
tal attitude  of  those  subordinate  to  him,  and  rather  difficult 
for  those  subordinate  to  him  to  understand  tlie  attitude  of 
the  executive.  But  to  get  that  understanding  is  necessary 
for  efficiency,  as  efficiency  is  based  on  cooperation  between 
the  executive  and  his  subordinates.  Cooperation  requires 
first  of  all  a  mutual  understanding.  That  is  the  weak  point 
inherent  in  executive  positions;  there  must  be  mutual  under- 
■Jtandmg   and    the    executive,    to    be    successful,    should    be    a 


f?eLfiT/i^£r  s^/p/ocs/vsss  or  v/iff/ous  a/tssts  or  D/se/i.5e  and  /fcc/o£:A/T 

Show/'ny  ^a^uency   oncf  propor/ion  o/'  /o/o/  orx/  o^erooe   cos/j. 
O/sc/os/ny  ffyc  //nes  o/ong  w/t/c/i  preven/otufc  eH^/  con  be 
moc/e  mosf  prof/'/od/e. 


Propor//on  0/"  Mo/ rtt/m6er  pr  casoB 


fireyjorAon  0/"  /o/a/  omoun/ po/c/  ouf 


JPe/Q//t/9    Gt^e/r30ff  cos/ per 


(l)     MISCELLANEOUS    DISEASES,    (3)    BLADDER— KIDNEY,    (4)    BRONCHITIS— PLEURISY,    (6)    EYE— EAR— NOSE— THROAT,    (7)    GRIPPE— COLDS, 

ETC.,    (8)    PNEUMONIA,    (9)    RHEUMATISM— LUMBAGO,    (lo)    STOMACH.    (ll)    TUBERCULOSIS,    (12)    TYPHOID,    (17)    HEART,    (18)    RUPTURe' 

(so)    BRUISES— CONTUSIONS,    (Sl)    BURNS,    (52)    LACERATIONS,    (53)    SPRAINS— STRAINS,    (54)    FRACTURES, 

(S5)    MISCELLANEOUS    ACCIDENTS,     (57)     LOSS    OF    EVE 

variation    from    the    racial    type   of    men,   and   therefore    finds 
it  difficult  to  understand  the  racial  mental  attitude. 


Any  employer  who  goes  into  welfare  or  service  work 
ilERELY  because  it  pays,  is  doomed  to  disappoint- 
ment. The  employer  who  reaps  the  greatest  benefit 
from  service  work  is  the  man  who  can  remain  close 
enough  to  his  employees  to  know  their  needs;  and  who 
IS  willing,  from  his  greater  experience  and  with  his 
greater  facilities  to  counsel,  guide  and  cooperate  with 
them ;  who  will  not  hesitate  to  assist  them  by  providing, 
when  necessary,  club  house  and  other  facilities  vdiich 
might  be  classed  as  fi.xed  assets.  While  the  employer 
ma}'  not  always  have  available  the  time  necessary  to 
keep  in  close  personal  touch  with  every  detail  of  asso- 
ciation activities,  he  may  select  some  employee  with 
the  proper  instincts  to  devote  some  part  of  his  time 
to  the  serxice. 

Executives  all  too  frequently  fail  to  comprehend 
fully  the  viewpoint  of  the  mass  of  employees  with 
which  they  have  to  deal. 

In  this  connection,  I  wish  to  present  some  thoughts 
expressed  by  Dr.  Charles  P.  Steinmetz,  at  a  meeting 
of  the  National  Association  of  Corporation  Schools. 

One  feature  which  is  very  marked,  is  that  probably  more 
than  we  generally  anticipate,  there  is  a  lack  of  understanding 
of  the  mental  attitude  of  the  successful  executive  on  the 
one  side,  and  the  mass  of  his  subordinates  on  the  other  side. 
Not  ill-feeling,  but  incomplete  understanding  of  the  view- 
point  of   each   other. 

We  can  realize  the  reason  for  this  when  we  consider  that 
the  temperament  of  the  successful  executive  is  not  the  typica! 
temperament  of  the  human  race.  When  speaking  of  the 
executive,  I  use  the  term  here  with  the  same  meaning  as  it 
has  been  used  before,  in  the  meaning  accepted  in  speaking 
of  executives  of  public  and  private  corporations.  That  is, 
not  the  man  who  merely  carries  out  the  instructions,  exe- 
cutes them,  but  the  man  who  selects  and  decides  what  shall 
be  done,  whether  in  an  individual  case  or  in  the  general 
work  of  a  department ;  who  decides  how  to  carry  it  out  and 


Several  employees'  social  clubs  exist  whe^e  officers 
and  employees  hold  member.ship  and  participate  in  a 
spirit  of  good  fellowship  in  the  various  activities  of 
the  clubs. 

Such  getting  together  as  may  be  possible  in  the  fac- 
toiA',  together  with  the  social  contact  thus  obtained 
through  real  service  work  permits  the  employer  to 
know  the  "other  side,"  and,  in  fact,  leads  towards  a 
condition  where  the  so-called  "other  side"  fails  to 
exist. 

An  employee  who  is  proud  of  the  relief  association, 
the  corporation  band,  the  savings  fund,  the  ball  team, 
etc.,  must  have  a  degree  of  pride  in  the  organization 
that  is  back  of  them. 

If  a  strike  occurs  in  such  a  plant,  it  merely  indicates 
that  some  unfavorable  influences  have  overbalanced  the 
favorable  ones.  Service  work  will  never  remove  all 
causes  of  dissatisfaction,  but  will  serve  as  a  cause  of 
satisfaction  to  offset  greatly  the  effect  of  little  differ- 
ences of  viewpoint  which  come  up  from  time  to  time. 
The  degree  to  which  employers  and  employees  be- 
come interested  and  active  in  relief  associations  and 
other  service  work,  determines  the  measure  of  success 
of  the  work. 

The  following  calculations  arc  made  from  figures 
given  in  the  j'ear  book  of  the  American  Museum  of 
Safety  and  credited  lo  Dr.  F.  L.  Hnffman,  the  eminent 
statistician. 

Among  33,500,000  industrial  workers  of  the  United 
States,  there  are  over  I3,ooo,00(j  cases  of  sickness  year- 
ly. This  is  an  average  of  one  case  of  sickness  for  each 
three  workers,   representing  over  285   million   davs  of 
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sickness — an  average  of  eight  and  one-half  days  per 
worker.  We  have  here  an  economic  loss  to  the  country 
of  $772,000,000  yearly,  or  an  average  of  $23  per  work- 
er each  year. 

I  quote  as  follows  from  the  year  book : 
One-quarter  of   the.se  cases   of   ilhicss   are   preventable,   and 
are   largely  a   result  of  the  occupations. 

In  other  '.voids,  it  is  within  our  power  to  prevent  over 
throe  niillio:!  of  these  cases  of  sickness  yearly,  to  save  over 
71  million  lost  days  and  prevent  the  resuhing  waste  of  over 
193   million   dollars. 

in  \iew  of  these  enormous  figures,  together  with  the  losses 
we  know  are  sustained  from  injury  and  accident  wc  need  no 
longer  doubt  that  the  most  important  economic  movement 
under  way  in  America  today  is  the  movement  for  the  con- 
servation   o{    the    human    resources    of    the    country. 

An  employer  who  feels  that  he  wants  to  help  elimi- 
nate some  of  this  economic  waste  will  find  an  employ- 
ees' benefit  association  a  splendid  means  to  that  end. 

A  general  survey  of  many  associations  disclosed  no 
case  where  an  employer  considered  the  association 
other  than  a  desirable  thing  for  the  establishment.  In 
most  cases,  those  who  had  operated  such  associations 
were  very  favorably  inclined  toward  them. 

In  these  days  of  the  scarcity  of  labor,  every  conven- 
ience that  will  increase  the  appeal  of  a  plant  to  the  em- 
ployees will  help  steady  the  force  and  will  reduce  the 
turnover  of  labor  which  is  the  source  of  much  loss. 

To  be  thoroughly  elTective,  an  association  must  be 
noticeably  sound  and  efficient  and  cominand  the  admira- 
tion of  the  employees.  If  they  are  enthusiastic  about 
the  association,  they  will  be  enthusiastic  about  tlie  plant 
behind  it. 

Proule.m  Number  4 

Should    E.\ch    Est.-\blishment    H.we    Its    Own 

Benefit  Associ.'^tion  ? 

If  the  purpose  is  to  acquire  data  for  use  later  in 
molding  the  health  insurance  laws,  it  is  better  to  have 
but  one  association  for  a  community.  Such  an  or- 
ganization will  help  to  hold  labor  in  that  locality. 

Flint,  Michigan,  has  a  joint  organization  with  which 
most  local  employers  cooperate  and  it  is  appftrently 
very  successful. 

On  the  other  hand,  a  successful  individual  associa- 
tion exerts  a  great  influence  for  good  in  a  plant,  and 
will  more  than  compensate  for  the  e.xtra  trouble  of  its 
separate  operation. 

Later,  when  the  compulsory  health  insurance  move- 
ment becomes  established,  it  may  be  found  necessary 
to  merge  several  separate  organizations,  but  that  need 
not  interfere  with  individual  operations  at  the  present 
time. 

Problem  Number  5 
Can    a    Benefit    .\ssociation    Be    M.^DE    Self-Sup- 

PORTING? 

In  scanning  the  reports  of  579  associations  under 
observation,  no  evidence  was  seen  indicating  that  any 
of  them  had  trouble  to  sustain  themselves  without  as- 
sistance. Four  cases  were  discovered  where  associa- 
tions had  previously  existed  and  disbanded  through 
lack  of  interest  or  because  malingering  was  allowed  to 
ruin  the  organization.  No  cause  of  failure  was  found 
which  need  be  considered  here  except  one,  and  that 
indicates  clearly  that  the  employees  need  assistance 
from  someone  who  is  familiar  with  the  handling  of  the 
problems  which  continually  come  up. 

This  assistance  should  not  partake  of  paternalism, 
but  should  be  in  the  nature  of  consultation  service  with 
a  constant  effort  to  show  the  association  oihcers  the 
reasons  underlying  the  advice  given  so  that  they  may 
weigh  the  advice  and  make  their  own  decisions. 

The  metnbership  of  all  associations  averaged  48  per 
cent,    of    the   total   number   of    employees   eligible    for 


membership,  but  the  relative  effectiveness  of  plans 
\vhereby  the  employees  manage  with  and  without  as- 
sistance is  shown  clearly  by  the  following  average  fig- 
ures : 

\\  hen  employees  managed  alone,  30  per  cent,  of 
eligibles  enrolled;  when  emplojees  and  employers  man- 
aged jointly,  66  per  cent,  of  eligibles  enrolled;  and 
when  employers  managed  alone,  75  per  cent,  of  eligi- 
bles enrolled. 

Some  establishments  consider  these  associations  suf- 
ficiently important  to  them  that  they  absorb  all  costs 
themselves.  Others-  provide  medical  supervision  of  all 
employees,  not  so  much  to  supply  the  treatment  as  to 
detect  disease  in  its  incipiency  and  to  see  that  it  is 
promptly  and  properly  treated.  In  this  way  the  asso- 
ciation members  benefit  and  the  corporation  has  a  more 
efficient  force. 

The  Commissioner  of  Labor  is  authority  for  the 
statement  that  only  1.7  per  cent,  of  the  funds  have 
found  themselves  in  financial  straits  during  the  year 
under  observation.  Of  this  small  percentage,  one  dou- 
bled dues  for  a  time,  due  to  an  epidemic,  while  others 
borrowed  money  or  sought  donations  for  various  rea- 
sons. 

The  general  consensus  of  opinion  of  those  who  have 
tried  them  seems  overwhelmingly  in  favor  of  the  main- 
tenance of  these  associations. 

The  important  point  in  mind  alwavs  should  be : 
PRE! -E NT    THE    LOSS   DUE    TO    ACCIDENT 
AND    DISEASE    RATHER    THAN    REIMBURSE 
TOR  THE  LOSS  AFTERWARD. 

In  the  case  of  a  small  establishment,  some  problems 
of  financing  and  promotion  arise  which  are  taken  up 
Inter. 

Problem  Number  6 
C.^N  A  Small  Shop  Support  An  Associ.atio.n  ? 
Small   establishments   very  naturally   hesitate   to   at- 
tempt the  operation  of  an  association.     The   following 
data  may  prove  of  interest  to  them. 

One  establishment  with  45  etnployees  has  31  mem- 
bers (69  per  cent.)  in  its  association.  This  is  a  harness 
factory  and  the  association  has  been  successful.  Dues 
were  remitted  for  ten  months  during  the  year  under 
observation  because  there  was  more  than  $100  in  the 
treasury.  There  was  no  contribution  from  the  estab- 
lishment and  no  source  of  revenue  except  from  mem- 
bers. In  this  association,  dues  are  $3  per  year  with  an 
entrance  fee  of  25  cents  and  an  assessment  of  $1  at 
the  time  of  each  death,  to  provide  a  death  benefit.  The 
temporary  disability  benefit  is  $5  per  week  for  ten 
weeks,  and  a  death  benefit  raised  by  an  assessment  of 
$1  per  member,  but  no  other  benefits  are  provided  for. 
They  suffered  no  death  losses  during  the  year.  If  the 
experience  of  all  associations  can  safely  be  used  as  a 
guide,  they  should  expect  a  death  about  every  third 
\ear  in  a  membership  of  50. 

Their  experience  is  much  more  favorable  than  the 
general  average.  It  is  not  advisable  to  start  a  new  as- 
sociation with  the  expectation  of  having  such  a  favor- 
able experience.  Ten  establishments  with  between  50 
and  TOO  employees  each,  have  associations  which  aver- 
age 83  per  cent,  in  membership;  a  very  satisfactory 
showing.  Three  of  these  establishments  contribute 
certain  amounts  to  their  associations  when  claims  arise ; 
such  contributions  averaging  for  one  year  48  cents  per 
member  of  those  three  associations. 

Two  of  the  above  three  associations  use  the  assess- 
ment plan  instead  of  dues;  both  pay  death  benefits  of 
$50;  one  pays  temporary  disability  of  $5  per  week 
(which  is  increased  by  the  establishment  to  $7)  for 
ten  weeks ;  the  other  pays  no  temporary  disability  bene- 
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fits,  but  pays  $50  for  death  of  a  member,  $30  for  death 
of  a  wife,  and  from  $10  to  $25  for  death  of  other  de- 
pendents according  to  ages.  The  regular  assessments 
are,  in  one,  ten  cents  for  sickness,  and  $1  for  deatla, 
and  in  the  other,  50  cents  for  death  of  member  or  de- 
pendent  (the  estabHshment  contribution  helping  out). 

Eight  associations  of  establishments  having  less  than 
100  emplo_vees  each  have  dues  and  no  assessments. 
They  average  $5.92  annual  dues  per  member,  the  high- 
est being  $12  per  year.  Entrance  fees  are  charged  by 
four  of  these,  ranging  from  five  cents  to  $1.  No  per- 
manent disability  benefits  are  paid  by  any  of  the  ten 
associations ;  seven  pay  temporary  disability  benefits 
averaging  $6.70  per  week  for  periods  averaging  15 
weeks.  Two  of  these  seven  pay  a  secondar}'  tempo- 
rary disability  benefit  averaging  $3.25  per  week  for  26 
weeks,  one  of  these  two  received  contributions  (aver- 
aged 36  cents  per  member  in  one  }-earj  from  the  es- 
tablishments and  pays  $75  death  benefit ;  the  other  pays 
no  death  benefit  and  receixed  no  contributions. 

One  association  without  assistance  pays  $100  death 
benefit  and  $50  for  death  of  wife  or  other  dependent; 
three  pay  no  death  benefits,  while  seven  pay  an  average 
death  benefit  of  $59.44. 

Four  associations  pay  benefits  for  death  of  wife 
ranging  from  $30  to  $50,  and  for  deaths  of  other  de- 
pendents ranging  from  $10  to  S50.  The  following  table 
shows  the  relation  of  membership  to  size  of  establish- 
ment, and  in  the  last  column  reflects  the  success  of 
smaller  institutions. 

TABLE  I — ENROLLMENT  IN   SM.\LLER  PL.^NTS 

Number 
Number  Per  cent,    of   em-      Number 

of   em-  of  total    ployees  in  of    mem- 

ployees  in    Number     Number   establish-     hers  in     Per  cent,  of 

estab-      of  asso-   of  associ-      merits        associ-        employees 
lishment.    ciations.      ations.    combined,      ations.         enrolled. 

Under   50  i  45  31  63.88 

50—  99  10  2^  770  641  83.25 

100—199  63  14  9361  5840  62.45 

200 — 299  36  8  8769  5161  58.85 

300—399  47  10  16395  6310  38.48 

400—499  34  7  15525  7144  46.00 

500—749  38  8  24213  1 1 568  47-77 

750 — 999  43  10  .^6560  16088  40.00 

Total  272  5954  T 1 1638  52783        .''iver.  47.5 

Some  establishments,  both  large  and  small,  are  using 
various  plans  whereby  emplo\ees  insure  in  mutual  and 
stock  companies.  In  some  cases,  the  employers  pa}'  a 
certain  proportion  of  the  cost,  and  in  most  instances, 
use  considerable  effort  to  induce  the  employees  to  in- 
sure. 

From  an  actuarial  standpoint,  a  small  establishment 
is  at  a  disadvantage.  However,  the  proposed  plan  of 
compulsory  sickness  insurance,  with  district  funds 
under  state  supervision,  will  prove  a  great  help  to  those 
who  feel  that  they  are  unable  to  successfully  conduct 
an  association  among  their  own  employees. 

For  further  information  regarding  the  compulsory 
plan,  see  Problem  Number  2. 

Problem  Number  7 
.Are  As.soci-xtioxs  Pr.\ctic.\l  is  L.\rge  Cities? 

The  i)racticability  of  associations  has  been  decided 
in  the  negative  by  some  establishments  located  in  large 
cities.  There  is  nothing,  however,  to  indicate  that  any 
of  these  opinions  are  the  result  of  experiments. 

The  statistics  available  are  in  such  form  that  it  is 
difficult  to  arrive  at  accurate  figures,  but  many  of  the 
successful  associations  are  located  in  large  cities.  In 
fact,  one  having  an  enrollment  of  95  per  cent,  of  the 
em])loyees,  is  in  Philadelphia. 

Undoubtedly  difficulties  of  management  are  greater 
in  large  cities  than  in  smaller  centers.     Facts  indicate 


that  associations  may  be  operated  successfully  in  large 
cities  as  well  as  in  smaller  ones,  provided  the  estab- 
lishment is  willing  to  supply  the  requisite  amount  of 
energy.  Probably  the  benefits  to  an  employer  are 
enough  greater  in  large  cities  to  justify  the  extra  en- 
ergv^  required.  .At  any  rate,  the  turnover  is  greater  in 
cities  which  gives  greater  opportunities  for  improve- 
ment due  to  the  influence  of  the  association. 

Problem  Nu.mber  8 
V\iLL    \Vork.mex's    Compexs-\tion    .\xd    CoMI'ULSORV 
He.alth  Ixsur.\nce  Interfere  With  the  Em- 
ployees' Benefit  Association  ? 

Many  compensation  laws,  while  they  provide  medical 
attention  for  work  accidents  from  the  start,  pay  com- 
pensation only  for  accidents  causing  more  than  one 
or  two  weeks'  disability.  Benefit  associations  frequent- 
ly pay  after  a  waiting  time  of  from  one  to  six  days. 
As  these  associations  are  maintained  by  contributions 
of  the  men,  there  is  no  objection  to  their  carrying  pro- 
tection covering  all  sorts  of  accidents  and  sickness  in 
addition  to  compensation,  particularly  during  this  first 
[;eriod  not  covered  by  compensation. 

Compensation  payments  combined  with  benefits  from 
the  association  should  not  exceed  a  man's  usual  in- 
come ;  in  fact,  they  should  be  slightly  less,  to  discour- 
age malingering. 

This  point  is  covered  in  the  by-laws  of  the  Dodge 
Mutual  Relief  Association  by  providing  that  benefits 
shall  be  so  restricted  that  income  from  all  sources  shall 
not  e.xceed  ninetv  per  cent,  of  usual  wages.  (Art. 
VIII,  Sec.  4.) 

Section  4.  Members  of  this  .\ssociation  may  each  take  the 
various  benefits  at  the  corresponding  rate  of  dues,  provided 
that  no  member  shall  receive  from  all  sources  temporary  dis- 
ability benefits  in  excess  of  ninety  per  cent,  of  his  average 
wages  for  the  three  months  preceding  disability. 

Compulsory  health  insurance,  old  age  pensions  and 
invalidity  insurance  are  undoubtedly  on  the  way,  but 
before  we  can  act  intelligently  on  such  questions,  we 
need  the  data  which  can  be  acquired  through  a  benefit 
association. 

Problem  Number  9 
Should  Membership  Be  Compulsory? 

Fifteen  per  cent,  of  the  associations  have  more  or 
less  compulsory  membership.  Some  of  these  excuse 
certain  specified  persons,  such  as  office  clerks,  boys  and 
girls ;  those  employed  before  the  date  of  organization ; 
those  earning  less  than  a  specified  sum,  etc. 

Twenty-five  per  cent,  of  compulsory  associations 
were  managed  by  employees,  showing  how  strongly 
thev  were  endorsed  by  the  establishments  in  making 
membership  compulsory.  Fifty  per  cent,  were  man- 
aged jointly  by  employees  and  establishments.  One  as- 
sociation writes  that  they  had  a  95  per  cent,  enrollment 
before  making  it  compulsorv".  Some  establishments 
ha\  ing  pension  funds,  require  membership  in  the  benefit 
a-^sociations  to  entitle  employees  to  pensions  thus  stimu- 
lating membership  in  the  benefit  associations. 

Piuiiding  up  a  membership  in  an  association  is  noth- 
ing other  than  the  sale  of  insurance.  One  wav  to  sell 
it  is  to  compel  all  employees  to  buy  it.  In  addition  to 
the  unsatisfactoiT  psychological  effect,  this  method  is 
like  catching  fish  by  dynamiting  the  river.  It  seems 
nuich  more  businesslike  to  provide  insurance  that  em- 
braces those  features  which  make  it  worth  while  and 
then  proceed  to  sell  it  on  its  merits. 

The  need  for  managers  of  the  associations,  who  arc 
familiar  with  the  sales'  viewpoint  in  selling  member- 
ships, is  reflected  in  the  fact  that  where  employees  man- 
aged thev  .sold  to  30  per  cent,  of  the  eligible  employees; 
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where  emplu^ees  and  establishments  managed  jointly, 
66  per  cent,  enrolled;  and  where  the  establishments 
managed  alone,  75  per  cent,  enrolled.  Percentages  of 
individual  associations  range  from  23^2  to  lOO  per  cent., 
the  general  average  being  48  per  cent. 

The  great  difficulty  encountered  is  the  constant 
changing  of  employees.  Practically  one-third  of  342,000 
members  changed  during  the  year.  In  92  per  cent,  of 
the  cases,  this  was  due  to  employees  leaving  the  estab- 
lishments. In  spite  of  this,  the  associations  had  an 
average  membership  9  per  cent,  larger  at  the  close  of 
the  year  than  at  the  start. 

( ine  bonus  plan  is  in  successful  operation  in  a  few 
associations,  whereby  the  establishment  pays  an  addi- 
tional benefit  for  temporary  disability  of  one  dollar  per 
week,  provided  membership  is  over  80  per  cent,  of 
those  eligible,  and  two  dollars  per  week  if  90  per  cent. 
is  exceeded.  Where  this  plan  is  working,  the  mem- 
berships exceed  95  per  cent.  Observation  indicates 
that  no  plan  will  stimulate  membership  unless  some  one 
keeps  the  interest  alive  by  constant  effort. 

In  a  bonus  plan,  dividing  large  establishments  into 
departments  brings  each  man's  responsibility  close  home 
to  him,  and  avoids  that  helpless  feeling  that  he  is  tied 
down  by  some  department  which  he  cannot  influence. 

An  employer  desiring  to  induce  a  large  membership 
may  well  consider  a  bonus  system  of  some  sort  cover- 
ing high  percentage  of  membership. 

Instead  of  a  bonus  of  benefit  only  to  those  suffering 
disability,  a  better  plan  might  be  to  offer  to  pay  some 
specified  amount  of  dues  of  all  members  in  departments 
having  reached  prescribed  percentages  so  that  each 
member  will  participate  in  the  bonus. 

The  experience  of  the  Dodge  Association  and  others 
with  sales  methods  in  use  indicates  that  a  consistent, 
enthVisiastic  sales  effort  by  the  secretary  will  result  in 
about  seventy  per  cent,  as  a  general  average  without 
any  other  special  effort  on  the  part  of  individual  mem- 
bers or  of  any  bonus  plan. 

To  stimulate  individuals  to  secure  members,  an  em- 
ployer might  well  offer  to  pay  during  every  quarter, 
or  month,  as  desired,  one  week's  dues  of  all  members  in 
departments  with  an  average  membership  during  that 
period  of  eighty  per  cent,  of  those  eligible  to  join  and 
two  weeks'  dues  in  departments  exceeding  ninety. 

Experience  with  such  a  bonus  plan  shows  that  it 
works  only  when  the  secretary  keeps  it  in  the  limelight. 
Consider  the  enthusiasm  which  must  follow  the  ef- 
fort of  employees  to  get  everyone  to  join  the  associa- 
tion and  the  unconscious  interest  thus  stimulated  in  the 
employer  behind  the  association.  Compare  such  en- 
thusiasm with  the  lack  of  interest  of  employees  where 
membership  is  compulsory. 

Investigation  has  already  shown  that  compulsory 
membership  frequently  has  resulted  in  placing  a  board 
of  directors  and  a  secretary  in  office  who  gradually 
drift  to  the  attitude  of  autocracy,  and  enthusiasm,  if  it 
ever  existed,  soon  vanished  under  such  influences.  It  is 
through  enthusiasm  that  the  employer  derives  the  great- 
est benefit  in  loyalty  to  him. 

In  offering  a  bonus  of  this  sort,  it  must  be  one  which 
can  readily  be  visualized  by  all  the  men  regardless  of 
nationality  or  education. 

ALL  contributions  of  the  employer  should  be  condi- 
tional upon  some  performance  within  the  power  of  the 
men,  so  that  they  may  EARN  the  bonus,  and  it  must  be 
such  that  each  and  every  member  may  benefit  directly. 
A  man  can  see  a  contribution  toward  his  dues,  but  does 
not  count  on  being  sick  or  dying,  therefore  does  not 
visualize  the  contribution  to  the  general  funds,  or  in- 
creased benefits  payable  to  disabled  members  only. 


Problem  No.  10 
Should  Any  Employees  Be  Excluded  from   Mem- 
bership? 

About  75  per  cent,  of  the  associations  do  not  exclude 
any  employees;  12  per  cent,  exclude  females  (four  of 
these  exclude  married  women  only)  ;  8  per  cent,  exclude 
colored  persons ;  4  per  cent,  exclude  those  not  working 
in  certain  specified  departments ;  4  per  cent,  exclude 
those  earning  less  than  specified  amounts ;  3  per  cent. 
exclude  those  employed  in  certain  specified  (usually 
hazardous)  occupations;  4  per  cent,  exclude  a  variety 
of  persons,  such  as  officers,  superintendents,  foremen, 
salaried  men,  those  living  out  of  a  certain  district,  those 
not  citizens  of  the  LInited  States,  those  not  belonging  to 
a  certain  labor  union,  those  belonging  to  any  labor  union, 
those  of  certain  specified  nationalities,  boys  whose  fath- 
ers are  members,  and  apprentices.  Some  associations, 
where  they  have  more  than  one  restriction,  are  em- 
braced in  two  or  more  of  the  percentages  shown  above. 

It  seems  unfair  to  exclude  any  fellow  employee,  and 
especially  so  if  it  would  be  possible  to  arrange  a  special 
rate  on  actuarial  principles  to  enable  the  association  to 
carry  any  risk  moderately  more  hazardous. 

Why  not  then  proxide  various  classes  of  memberships 
for  special  cases  with  rates  based  on  relative  costs  or 
make  an  agreement  with  the  applicant  to  exempt  the 
association  from  loss  due  to  any  ailment  contracted  ' 
prior  to  joining  the  association,  if  such  ailment  is 
suspected. 

Article  III,  Sections  10  and  11,  Dodge  By-Laws 

Section  10.  In  case  t'lat  it  shall  be  found  that  an  appli- 
cant, his  wife  (or  dependent  husband)  or  child,  has  a  chronic 
or  other  ailment  which  would  decrease  the  desirability  of 
the  applicant  as  a  member,  the  applicant  may,  by  a  majority 
vote  of  the  Board  of  Directors,  be  admitted  to  membership 
by  exempting  the  Association  from  liability  for  such  ail« 
ments  or  from  liability  due  to  ailments  for  which  such  con- 
ditions shall  be  responsible. 

Section  11.  Whenever  an  applicant  is  admitted  to  mem- 
bership in  accordance  with  Section  10,  the  action  of  the 
Board  of  Directors  shall  be  recorded  on  the  membership 
record  as  well  as  in  the  minutes  of  the  meeting. 

Problem  Number  ii 

Should  Membership  Be  Restricted  as  to  Sex 

Only    eleven    associations    were    found    which   make 

specific  reference  to  the  sexes  in  their  by-laws.      These 

have  different  classes  of  memberships  based  on  sex  with 

corresponding  dues,  benefits,  etc. 

Females  constitute  10  per  cent,  of  the  entire  mem- 
bership of  all  the  associations,  and  1 1  per  cent,  of  those 
who  make  special  provision  for  fem^ale  members.  Of 
associations  located  in  establishments  employing  in  ex- 
cess of  five  females,  56  per  cent,  show  some  evidence 
of  admitting  them  to  membership.  Considering  the 
probability  that  those  not  making  any  distinction  would 
permit  members  of  either  sex,  it  is  safe  to  assume  that 
very  little  distinction  is  made  where  females  are 
employed. 

Several  associations  have  reported  greater  difficulties 
in  administering  the  sick  benefits  for  females,  but  1  can- 
not see  that  there  is  any  reason  for  not  admitting  them 
to  membership  under  proper  provisions. 

A  waiting  time  of  three  days  eliminates  disability  of 
the  sort  which  leads  to  some  if  not  most  of  the  trouble 
complained  of  in  this  connection. 

Problem  Number  12 
Should  Any  Distinction  Be  M.\de  Between  S.\l- 
ARiED  Employees  and  Day  Workers? 
The  general  practice  seems  to  be  to  make  no  distinc- 
tion between  salaried  and  wage-earning  employees.  If 
all  members  pay  equally,  they  should  share  equally  with- 
out regard  to  outside  means  or  other  revenue,  just  as 
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they  would  in  the  case  of  any  outside  insurance  protec- 
tion. There  is  one  point,  however,  which  must  be 
guarded  against  in  a  case  where  a  man  is  earning  more 
v/hen  sick  than  when  well,  and  that  is  the  temptation 
toward  malingering. 

If  salaries  are  continued  during  disability,  it  is  per- 
haps unwise  for  an  association  to  pay  disability  benefits 
too,  but  benefits  may  start  after  salary  stops  and  con- 
tinue for  the  stipulated  period,  so  that  a  salaried  man 
may  be  covered  beyond  any  short  period  during  which 
the  salary  may  have  been  continued. 

Under  such  a  plan,  salaried  members  will  prove  profit- 
able to  an  association. 

Death  benefits  should  be  paid  without  discrimination. 
Problem  Number  13 
Should  .-\x  Association  Be  Managed 

(a J   By  employees  alone? 

(b)  By  the  establishment  alone? 

(c)  By  both  jointly? 

(d)  By  a  managing  board  ? 

(e)  If  by  a  board,  how  select  it? 

After  a  plan  is  settled  upon,  the  most  essential  thing 
is  a  capable  business  management.  An  association  is  or 
should  be  a  regular  business  proposition.  It  will  not 
run  itself.  While  it  will  struggle  along  with  some  degree 
of  success  even  with  very  indifferent  management,  to 
reap  the  full  benefits  to  both  employer  and  employee,  it 
must  be  managed  by  one  or  more  people  who  are  able  to 
sell  the  insurance  service  to  a  high  percentage  of  those 
eligible  for  membership,  and  able  to  maintain  its  opera- 
tions on  an  efficient  basis. 

IMuch  that  has  been  said  under  Problem  9  applies  here 
also.  It  is  very  evident  that  associations  need  encour- 
agement from  the  establishments.  Some  receive  very 
substantial  support,  while  other  establishments  argue 
that  the  employees  should  not  be  interfered  with.  There 
is  a  vast  difference  between  assistance  and  paternalism 
— between  intelligent  cooperation  and  interference. 

In  comparing  the  reports  of  associations,  it  is  possible 
tc  pick  out  those  where  the  association  officers  are  work- 
ing along  as  best  they  can  without  the  assistance  of  the 
establishment,  as  distinguished  from  those  where  the 
employer,  by  his  interest,  sets  the  pace  for  all  foremen 
and  others  who  can  boost. 

Two  cases  were  found  where  associations  disbanded 
largely  because  the  officers  chosen  were  not  enthusiastic, 
did  not  sell  the  insurance,  and  did  not  manage  the  affairs 
on  a  business  basis. 

Seventy-five  per  cent,  of  the  associations  are  man- 
aged by  employees  alone,  with  or  without  the  advice  of 
the  employer ;  7  jier  cent,  by  the  establishments,  and  18 
per  cent,  jointly. 

The  plans  of  administration  of  the  associations  vary 
from  placing  one  individual  in  authority,  to  a  complex 
form  of  representative  government.  Nearly  two-thirds 
of  the  associations  have  managing  boards  which  predom- 
inate in  or  control  the  affairs  of  the  association.  Those 
boards  usually  consist  of  from  two  to  ten  members,  but 
some  of  them  have  a  much  larger  membership,  due  to 
providing  representation  from  departments,  etc. 

In  ~2  per  cent,  of  the  associations  having  managing 
boards,  members  of  the  board  must  be  employees;  in  2.3 
per  cent,  of  the  associations  they  must  be  establishment 
officials;  in  10  per  cent,  they  must  be  divided  between 
employees  and  officials  and  in  8.3  [)er  cent,  they  may  be 
either  employees  or  officials.  Of  the  associations  hav- 
ing boards,  7.4  per  cent,  do  not  indicate  how  the  boards 
are  made  up.  Possiblv  these  may  be  assumed  to  be  in 
the  class  with  those  where  the  board  members  may  be 
either  employees  or  officials.  In  this  case,  the  percentage 
for  that  class  will  be  15.7  per  cent,  instead  of  8.3. 


In  56  per  cent,  of  tlie  associations  having  managing 
boards,  one  or  more  officers  of  the  association  are  ex- 
officio  members  of  the  boards.  In  68  per  cent,  of  the 
associations  having  boards,  the  employees  elect  all  the 
board  members;  in  12  per  cent,  the  boards  consist  of 
certain  officials  or  employees  designated  by  constitu- 
tional provision;  in  5.6  per  cent.,  the  board  is  elected 
by  the  employees  and  part  appointed  by  the  establish- 
ment, in  3.6  per  cent.,  the  board  is  appointed  by  the 
president;  in  2.3  per  cent.,  they  are  appointed  by  the 
establishment,  and  in  the  remaining  8.5  per  cent,  they 
are  selected  in  various  other  ways. 

In  74  per  cent,  of  the  associations  electing  boards, 
elections  are  held  annually;  in  16  per  cent.,  at  stated 
intervals,  ranging  from  six  months  to  three  years,  and 
in  the  remainder  the  terms  of  office  are  irregular. 

All  corporation  officials  or  employees  should  be 
eligible  for  election  if  sufficiently  interested  to  become 
members,  and  if  competent  to  advise  and  vote  with  the 
interests  of  employees  at  heart.  If  they  have  the  correct 
\-iewpoint  the  members  will  welcome  their  advice. 

Additional  groups  of  problems  together  with  other 
charts  and  tables  will  appear  in  succeeding  issues  of 
Industrial  Management. 

(To  he  continued) 


Britis^h  Housing  Problems 

By  I.  W.  Chubb 

The  provision  of  housing  on  an  extensive  scale,  es- 
pecially for  workmen,  will  be  one  of  the  biggest  tasks 
which  Great  Britain  will  have  to  face  during  the  period 
of  reconstruction  following  the  war.  It  is  estimated 
that  at  the  end  of  the  present  year  there  will  be  a  short- 
age, due  to  cessation  of  building,  of  about  200,000 
houses,  and  that  this  number  will  in  all  probability  rise 
to  300,000  by  the  end  of  1918. 

The  work  to  be  undertaken,  if  urgent  necessities  are 
to  be  met  within  a  reasonable  time,  is  obviously  one  of 
great  magnitude.  Hitherto  the  largest  number  of  cot- 
tages erected  in  any  single  year  has  never  reached 
50,000.  A  program  of  construction  involving  double 
that  number  must  inevitably  strain  the  productive  power 
of  the  country  to  its  utmost  limits,  especially  when 
undertaken  at  a  time  when  there  will  be  irresistible 
demands  for  the  alteration,  extension,  and  for  other 
essential  work  of  a  similar  nature  in  industrial  plants. 

One  of  the  chief  difficulties  to  be  solved  will  be  the 
provision  of  an  adequate  supply  of  building  materials. 
Realizing  that  this  problem  must  be  tackled  without 
delay.  Dr.  Addison,  Minister  of  Reconstruction,  has 
appointed  a  committee  to  consider  and  report  on  the 
whole  question  of  ways  and  means.  The  committee  will 
inquire  into  the  extent  of  the  jirobable  demand  for 
laiilding  materials  for  all  purposes  during  the  transi- 
tion period,  and  report  what  steps  are  necessary  to  in- 
sure that  the  manufacture  of  these  materials,  so  far  as 
they  are  at  present  inadequate,  will  be  extended  in  time 
to  secure  sufficient  quantities  for  a  prompt  commence- 
ment of  building  operations  on  the  cessation  of 
hostilities. 

How  much  will  have  to  be  done  in  this  direction  may 
be  judged  from  the  fact  that  if  the  building  of  300,000 
cottages  of  the  type  containing  a  living  room,  a  kitchen 
and  three  bedrooms  were  undertaken,  there  would  be 
required  approximately  :  6,000,000,000  bricks  ;  500,000 
tons  of  cement;  600,000  tons  of  lime;  120,000,000 
s'ates;  300,000,000  roof  tiles;  2.500,000  windows; 
3,000,000  doors  and  frames;  300,000  staircases:  and 
23,400,000  square  feet  of  glass. 
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Mutual  distrust  must  disappear  before  capital  and 
labor  can  negotiate  and  ac/ree  upon  hours  of  labor, 
zvages,  zvorking  conditions  and  all  other  points  in  which 
both  have  interests.  The  author  suggests  a  board  of 
control  to  determine  such  matters,  and  counsels  em- 
ployers to  remember  that  the  H'orld  is  not  made  for 
a  feiv  but  for  the  multitudes. 

'HEN  you  and  I  talk  concerning  capital  and 
labor,  we  are  speaking  on  a  subject  of  vital 
importance  and  one  nearly  as  old  as  the  hills. 
And  after  all  is  said  and  done  the  employer  and 
employee  seem  to  be  as  far  apart  at  this  time  as  they 
have  ever  been,  although  the  need  of  cooperation  was 
never  greater.  Is  there  no  way  of  bringing  closer  to- 
gether the  man  who  works  and  the  man  who  supplies 
the  cash  to  carry  on  the  business?  Is  there  a  possi- 
bility that  workingmen  e.xpect  more  than  their  output 
deserves,  or  is  it  possible  that  employers  are  expecting 
too  much.  It  is  a  most  difficult  problem  to  analyze, 
but  from  the  writer's  experience  he  is  strongly  unaer 
the  impression  that  the  present  state  of  affairs  will  con- 
tinue until  some  new  way  of  treating  the  difficulty  is 
discovered. 

The  business  man  who  carefully  and  cautiously  en- 
deavors to  use  eveiy  dollar  of  investment  to  the  best 
advantage,  by  pur- 
chasing property, 
adding  buildings, 
equipping  them  in 
the  most  efficient 
manner,  and  final- 
Iv  becomes  suc- 
cessful to  the  ex- 
tent of  controlling 
a  business,  d  e  - 
serves  more  credit 
and  more  sympa- 
thetic understand- 
ing from  the  men 
who  work  than  he 

When      this     man 

starts  in  a  humble  way.  perhaps  having  previously 
been  employed  in  the  ranks,  enmity  against  mm  from 
men  who  were  previously  his  friends,  is  noticeable. 
Jealousy  creeps  in  because  of  his  advancement  day 
bv  dav'and  year  by  year  as  he  surmounts  the  obstacles 
in  his  path  and  finally  reaches  the  top. 

The  Risks  of  Busixfcss 

It  is  well  understood  by  those  who  aspire  to  better 
things  that,  when  a  man  takes  risks,  in  the  beginning 
he  is  considered  by  a  great  many  as  freakish  and  if  he 
is  a  failure  he  is  called  a  fool.  But  what  would  we 
do  if  it  was  not  for  this  intelligent  and  daring  indi- 
vidual? The  great  business  enterprises  in  this  country 
would  never  exist.  We  have  to  work  to  live  and  the 
so-called  rich  man— the  industrial  executi^•e  and  em- 
ployer— is  our  real  salvation. 

The  laborer  is  too  apt  to  think  and  say  that  the  world 
owes  him  a  living  and  he  is  going  to  have  it  at  all  haz- 
ards. 


.\Li-.  J.  r.  Brophy  has  had  a  varied  and  extensive 
e.vperience  in  machinery  building  and  is  now  Vice- 
President  and  General  Manager  of  the  Cleveland  Auto- 
matic Machine  Company.  Coming  as  they  do  from 
a  prominent  manufacturer  his  articles  in  the  technical 
press  haz'c  been  widely  read  and  favorably  commented 
upon. 

Such  thoughts  embitter,  disturb  and  destroy  all  that 
is  necessary  to  bring  closer  together  the  great  mass  of 
human  beings.  The  troubles  of  ninety  per  cent,  of  those 
who  employ  labor  today  would  be  lightened,  if  those  in 
their  employ  would  take  into  consideration  the  fact 
that  the  man  at  the  head  has  his  troubles  in  abundance, 
and  that  the  great  majority  are  willing  and  even  anxious 
to  pay  the  best  wages  when  satisfactory  results  are 
obtained. 

The  F.xllacv  of  Restricted  Output 
The  great  mistake  made  by  labor  is  to  imagine  that 
to  do  as  little  as  possible  and  get  away  with  it  is  smart. 
This  is  nothing  less  than  an  illusion,  a  fallacy,  and  in- 
terferes with  progress  and  the  development  of  coopera- 
tion 

Capital  and  labor  will  never  work  together  in  a  har- 
monious manner  until  after  they  have  acquired  greater 

faith  in  each 
"ll  other.  This  great 
faith  can  never 
exist  except  when 
the  workmen  think 
more  seriously 
about  making 
headway,  are  care- 
ful not  to  inter- 
fere with  the  ad- 
vancement of  oth- 
ers and  admire  the 
fellow  who  is  mak- 
ing good. 

It     seems     that 

, , „ „ „„„„„„„„„, If    the   more   you   at- 

" ' " """ "" "" '""     tempt  to  solve  the 

[iroblem  of  reconciliation  the  more  tortuous  and  disap- 
I)ointing  your  efforts  will  be  because  distrust  is  preval- 
ent. But  who  is  the  real  sufferer?  This  is  easily 
answered.  The  man  who  produces,  he  is  the  man — the 
one  who  carries  the  dinner-bvicket,  plows,  reaps  and 
builds.  And  this  I  would  say  to  employees  in  general, 
do  not  think  you  are  always  mistreated.  Do  not  regard 
the  man  at  the  top  as  your  enemy  but  show  by  word  and 
iiction  real  sincerity  in  studying  the  question  from  both 
sides.  If  you  do,  this  world  will  seem  a  much  grander 
place  and  sublime  contentment  will  soften  our  thoughts. 
All  this  does  not  mean  submissiveness  on  the  part  of 
workmen,  far  from  it.  The  great  majority  of  business 
men  will  go  more  than  half  way  in  an  endeavor  to  ban- 
ish all  dislike  and  improve  working  conditions. 

Just  \  Little  Illustr.xtiox 

Just  a  little  illustration  of  the  one-sidedness  of  this 
question.  Did  you  ever  hear  the  good  old  Democrat 
sav ;  "I  ne\er  read  a  Republican  paper,  nor  would  I 


TO   INDUSTRIAL  MANAGERS 

Rememoer,  tne  great  masses  oi  the  worKing  people  think  ihcy 
are  abused. 

Remember,  the  world  was  not  intended  for  the  few  but  for  the 
multitudes. 

Remember,  even  though  you  are  a  successful  business  man 
that  you  should  not  use  your  powers  to  antagonize. 

Remember,  loyalty  must  be  recognized.  Praise  for  exceptional 
efforts  is  all  right  so  far  as  it  goes,  but  an  increase  in  pay  when 
deserved  is  the  expected  and  honest  way  to  reward  a  loyal  worker. 

Remember,  wages  fluctuate  and  always  will,  so  be  prepared 
when  business  is  above  or  below  normal,  to  meet  the  conditions. 
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listen  to  their  speeches.  I  have  always  been  a  Democrat 
and  even  if  I  knew  my  side  was  wrong,  1  am  always 
sure  they  are  right  and  that  is  the  way  I  will  vote." 
Or  perhaps  it  is  a  Republican  who  says  the  same  about 
a  Democratic  paper  and  its  views.  Imagine  the  incon- 
sistency of  such  a  line  of  reasoning. 

Six  Things  to  Remember 

To  industrial  managers  I  would  say :  Remember,  the 
great  masses  of  the  working  people  think  they  are 
abused.  In  some  cases  they  are  right,  but  in  many  cases 
they  are  wrong.  Keep  this  in  mind  and  it  may  help  you 
to  get  the  right  attitude  to  solve  some  of  your  tuture 
troubles.     Use  common  sense. 

Remember,  the  world  was  not  intended  for  the  few, 
rich  or  poor,  but  for  the  multitudes. 

Remember,  even  though  you  may  have  the  heritage 
of  more  brains  than  your  employee,  he  does  not  think  so. 

Remember,  even  though  you  are  a  successful  man, 
that  you  should  not  use  your  powers  to  antagonize. 

Remember,  loyalty  must  be  recognized.  Praise  for 
exceptional  efforts  is  all  right  as  far  as  it  goes,  but  an 
increase  in  pay  when  deserved  is  the  expected  and  hon- 
est way  to  reward  a  loyal  worker. 

Remember,  wages  fluctuate  and  always  will  so  be 
l>repared,  when  business  is  above  or  below  normal,  to 
meet  the  conditions.  Be  prepared  to  meet  the  rise  and 
fall  of  the  labor  market  and  by  so  doing  evade  destruct- 
ive difTerences. 

If  employees  would,  in  good  faith,  agree  to  use  their 
brains  and  hands  honestly  and  to  their  capacity,  their 
wages  would  be  increased  commensurate  with  their  in- 
creased output.  As  a  consequence  employers  would 
sincerely  assist  in  industrial  betterment  from  every 
standpoint. 

Need  of  Governmental  Boards 

Employers  and  employees  through  the  agencies  of 
disturbing  thought  carry  a  feeling  of  distrust  that  can 
never  be  done  away  with,  in  the  writer's  opinion,  ex- 
cept through  a  Government  or  State  appointed  board. 
Ten  to  twenty-five  business  men  representing  the  differ- 
ent industries  and  the  same  number  of  labor  leaders 
might  be  selected  or  appointed,  with  each  side  contribut- 
ing to  finance  this  body  of  arbitrators.  Then  if  dif- 
ferences arose  from  any  source  or  for  any  reason,  these 
men  would  investigate  and  reach  a  decision,  keeping 
liusiness  conditions  in  mind  constantly.  If  a  dead-lock 
should  be  reached,  each  side  might  appoint  as  many 
umpires  as  is  deemed  advisable,  or  refer  to  a  court  of 
last  appeal.  Good  wages  must  be  paid  to  such  men  who 
Viill  hear  both  sides  and  render  an  honest  decision. 

Hours  and  wages  should  be  regulated  throughout  the 
Union.  This  places  all  lines  of  business  on  a  basis  of 
equality.  Forcing  shorter  hours  and  greater  pay  in  one 
section  is  an  injustice  to  manufacturers  in  other  sec- 
tions. Organized  bodies  of  workmen  should  be  held  ac- 
countable from  a  real  business  standpoint.  The  latitude 
L-;bor  enjoys  when  on  a  strike  is  extremely  hurtful  to 
the  cause  in  every  instance.  Why  not  find  a  solution 
through  education  and  mediation?  This  would  mean 
concurrent  views  with  an  agreement  that  might  be  made 
binding. 

Remember,  when  the  war  ends,  a  tremendous  re-ar- 
rangement of  the  prices  of  everything  imaginable  has 
got  to  be  undertaken,  labor  included. 

Where  is  the  man  big  enough  to  start  an  educational 
campaign  right  now  to  bring  both  sides  closer  together 
to  avoid  differences  that  by  and  by  will  be  difficult  to 
settle? 


pi©  Tables  Save  Mental  Labor 
By  G.  W..  Greenwood 

Secretary,   United  Fire  Brick  Co. 

'EARS  ago  I  heard  a  story — very  probably  untrue 
— of  an  indolent  boy  who  made  a  device  to  per- 
form tliis  work  while  he  took  the  time  to  play. 
Discovering  this,  the  boss  fired  the  boy  but  kept  his 
contrivances. 

Here,  however,  is  a  similar  and,  in  this  case  at  least, 
a  true  story.  In  an  office  of  a  large  corporation  are 
many  clerks  checking  up  and  extending  meter  readings 
at  a  few  different  contract  rates.  To  one  of  these 
clerks,  whom  I  knew  quite  well,  I  suggested  the  use  of 
tables  and  offered  to  assist  him  in  the  preparation  of 
the  few  which  would  be  required.  Seeing  how  it  wovdd 
^horten  his  work,  he  took  up  the  subject  enthusiastically 
only  to  abandon  the  plan,  lest  he  should  get  in  bad  with 
the  head  of  the  department  for  taking  a  short  cut  in 
his  work. 

There  are  so  many  places  where  tables  can  be  used  to 
c  dvantage ;  and  they  can  be  easily  prepared.  Yet  peo- 
ple continue  to  waste  time  in  the  drudgery  of  calcula- 
tions, with  the  constant  danger  of  making  mistakes,  al- 
though the  burden  is  being  partly  lifted  in  some  cases 
by  the  use  of  calculating  machines. 
How  Tables  Help 

Here  is  still  another  instance  with  a  different  out- 
come :  A  certain  operation  was  being  paid  for  at  the 
late  of  i8  cents  per  gross  ton.  (Why  do  we  still  use 
this  unwieldy  standard?)  The  cost  had  to  be  figured 
each  day,  and  this  is  how  they  went  about  it.  Each 
evening  the  clerk  added  up  the  total  number  of  pounds, 
divided  by  2240,  carrying  the  division  to  several  deci- 
mal places  for  safety,  and  multiplied  the  result  by  18. 
They  had  been  doing  this  for  years. 

To  eliminate  this  unnecessary  work,  we  proceed  as 
follows:  Finding  the  least  and  greatest  number  of 
pounds  likely  to  be  handled  in  any  day,  we  prepared 
tables  like  the  one  accompanying  this  article.  Table  i — 
tables  which  as  we  shall  sec  can  be  easily  prepared  and 
the  compilation  of  which  is  in  itself  decidedly  interest- 
ing. The  table  is  compact  like  a  table  of  logarithms, 
and  it  is  of  the  utmost  simplicity. 

To  find,  for  example,  the  cost  of  handling  8,300 
jiounds,  find  8  in  the  left-hand  column,  and  look  along 
this  row  of  figures  in  the  column  headed  300,  thus  find- 
mg  67,  the  required  result  to  the  nearest  cent. 

One  sheet  of  letter  size  paper,  8>4  x  11,  was  suffi- 
cient, with  generous  margins  and  spaces,  to  hold  all 
the  results  required,  so  that  one  could  quickly  find  any 
row  and  any  space.  For  example,  the  column  for  700 
Jiounds  is  the  middle  one  in  the  right  hand  block — no 
need  to  look  at  the  top  after  the  first  few  days  of  use. 

Then  there  were  several  other  operations  paid  for 
in  like  manner  by  the  gross  ton  or  for  an  odd  amount, 
thus  retiuiring  extended  divisions,  and  similar  tables 
uerc  made  for  these  also. 

In  addition  to  the  time  saved,  the  number  of  errors 
was  reduced  to  a  minimum,  and  these  were  readily 
caught  by  computing  totals  at  the  end  of  each  month. 
With  re.gard  to  the  saving,  just  fi,gure  up  for  your- 
self what  ten  minutes  a  day  will  amount  to  in  a  year. 
How  Tables  .-Xre  Made 

'I'ables  of  this  character  can  be  easily  prepared  thus : 

In  the  above  example,  we  find  the  cost  of  100 
pounds  to  be  a  little  more  than  .0080357  with  an  error 
of  less  than  one-half  a  cent  in  ten  million  pounds.  Sup- 
pose we  begin  with  6,000  pounds.  The  cost  for  this 
is  48.21429  cents. 
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In  an  adding  machine  put  48,214.29,  using  for  the 
cents  columns  the  first  two  cokmins  ordinarily  used 
for  thousands  of  dollars,  so  as  to  carry  our  results 
to  the  decimal  part  of  a  cent  to  a  sufficient  number 
of  places.  Then  insert  in  the  adding  machine  the  cost 
for  one  hundred  pounds. 

803.57 
press  the  repeat  key,  and  we  are  ready  to  start.     By 
successively    pulling    the    handle — no    other    work    or 
thought    being    now    required, — we    get    the    following 
results : 
Number    of  Result    shown    on 

pounds  adding    wheels 

6,000  48,214.29 

6,100  49.017.86 

6,200  49,821.43 

6,300  50.625.00 

6,400  51.428.57 

6,500  52,232.14 

and  so  on,  the  results  now  being  ground  out  as  rapidly 
as  one  chooses  to  pull  the  handle. 
The  next  move  is  to  set 


about  fifteen  minutes  for  a  single  operator.  One  ex- 
pert operator  for  the  typewriter  and  an  assistant  to 
pull  the  handle  of  the  adding  machine,  working  to- 
gether can  get  out  such  tables  with  startling  rapidity. 

In  making  the  above  table,  the  result  shown  by  the 
adding  machine  for  11,000  pounds  was  88,392.79. 
whereas  the  correct  result  to  the  same  number  of  deci- 
mals is  88,392.86,  showing  that  an  error  is  creeping  up 
on  the  adding  wheels,  but  so  slowly  that  while  for 
1,000,000  pounds  the  added  will  show  8,035,700.09 
( gi\ing  to  the  nearest  cent  S80.36) ,  the  correct  result 
to  the  same  number  of  decimal  places  is  8,035,714.29, 
an  error  of  about  one  seventieth  part  of  a  cent,  in 
accumulating  which  the  adding  machine  handle  will 
have  to  be  pulled  about  ten  thousand  times.  Even  this 
small  difference  can  be  corrected  by  clearing  the  ma- 
chine and  writing  the  correct  result,  obtained  by  inde- 
pendent calculation,  for  each  100,000  pounds. 

Here  is  something  worth  knowing  in  this  connection : 
Use  a  sheet  of  carbon  face  up,  so  as  to  print  on  the 
back   of   the   same   sheet  instead   of   making  a   carbon 


down  these  results  in  con-  TABLE  1 

venient   tabulated   form. 

Set  the  tabulator  stops 
of  a  typewriter,  leaving 
extra  spaces  between  the 
fifth  and  sixth  columns, 
and  write  to  the  nearest 
cent  the  results  as  they 
appear  on  the  wheels  of 
the  adding  machine,  form- 
ing the  table  as  shown. 

Leave  additional  hori- 
zontal spaces  between  10 
and  II.  15  and  16,  and  so 
on  in  the  left-hand  cokunn, 
so  that  the  results  appear 
in  blocks  five  wide  and 
five  high,  thus  facilitating 
in  every  manner  possible 
the  finding  of  any  result 
required. 

After  the  first  amount  was  placed  in  the  adding  ma- 
chine and  the  tabulator  set  for  the  typewriter,  the 
preparation  of   the  accompanying  table   required   only 


SPECIMEN  TABLE  THAT  SAVES  MENTAL  LABOR 
18  CENTS  PER  GROSS  TON 


000 

100 

200 

300 

400 

500 

600 

700 

800 

900 

6 

48 
56 
64 
72 
80 

49 
57 
65 
73 
81 

50 
58 
66 

74 
82 

51 
59 
67 

75 
83 

51 
59 
67 
76 
84 

52 
60 
68 
76 

84 

53 
61 
69 

77 
85 

54 
62 
70 
78 
86 

55 
63 
71 
79 

87 

55 

7 

63 

8     

72 

9    

80 

10 

88 

11    

88 
96 

104 
112 
121 

89 
97 
105 
113 
121 

90 
98 
106 
114 
122 

91 
99 
107 
115 
123 

92 
100 
108 
116 
124 

92 
100 
108 
117 
125 

93 

101 
109 
117 
125 

94 
102 
110 
118 
126 

95 
103 
111 
119 
127 

96 

12        .... 

104 

13    

112 

14    

120 

15   

128 

16    

129 
137 
145 
153 
161 

129 
137 
145 
153 
162 

130 
138 
146 
154 
162 

131 
139 
147 
155 
163 

132 
140 
148 
156 
164 

133 

141 
149 
157 
165 

133 
141 
149 
157 
166 

134 
142 
150 
158 
166 

135 
143 

151 
159 
167 

136 

17 

144 

18    

152 

19   

160 

20 

168 

copy  on  another  sheet,  and  the  typewritten  sheet  can 
then  be  used  for  the  making  of  blue  prints,  so  that 
one  can  have  as  many  copies  as  may  be  desired. 


the 


Design  of  Special  Slide  Rules 

By  A.  Lewis  Jenkins 

Professor,  University  of  Cincinnati 
Continuation  of  a  series  on  the  subject  fiiblished 
November  and  December  issues 

The  principles  involved  in  the  design  of  special  slide 
rules  for  the  solution  of  equations  involving  multiplica- 
tion and  division  of  variables  of  different  powers,  co- 
efficients and  the  subtraction  or  addition  of  constants 
are  exemplified  in  laying  out  the  axes  of  a  rule  for 
solving  the  equation 


s  =  X  \, 


[_7v  (z/-4)  I 


One  of  the  first  steps  is  to  determine  the  sequence 
of  the  axes.  The  sequence  shown  in  Figure  22  is  U,  V, 
W.  X,  Y,  Z.  There  are  factorial  n  (written  11)  ways 
in  which  these  axes  may  be  arranged ;  where  n  is  the 
number  of  axes.    Hence  there  are 

6  =  6X5X4X3X2X1=  720 
-ways  in  which  the  sequence  of  the  variables  may  be  ar- 


ranged;  such  as  X,  Y,  V.  W",  U,  Z  and  \V,  X,  Y.  U.  Z, 
\'.  etc. 

The  coefficient  1.25  may  be  combined  with  any  one 
variable  or  factored"  and  distributed  among  any  two 
or  more  variables.  By  separating  tlie  constant  into 
equal  factors  if  may  be  combined  with  the  six  variables 
in  63  different  ways. 

Combining  the  720  ways  in  which  the  axes  may  be 
arranged  with  the  63  ways  in  which  the  constant  may 
be  factored  and  combined  with  the  \ariables.  gives 
"20  X  63  =  45,360  wa}S  in  which  a  slide  rule  may 
be  constructed  for  this  equation  when  the  coefficient  is 
equallv  factored  and  combined  with  one  or  more  of  the 
variables,  and  all  of  these  rules  may  have  the  same 
fundamental  scales. 

Bv  taking  unequal  factors  of  the  constant  there  are 
an  infinite  number  of  ways  in  which  the  rule  may  be 
laid  out. 

There  is  no  question  but  what  there  are  at  least  a 
hundred  thousand  and  possibly  a  million  different  ways 
of  constructing  a  rule  for  this  equation  such  that  any 
two  of  them  would  be  noticeably  different.  This  ac- 
counts for  the  fact  that  a  great  many  slide  rules  have 
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been  developed  in  the  past  by  the  "cut  and  try"  niethud. 
Another  fact  that  is  worthy  of  mention  is  the  futibty 
of  trying  to  protect  a  special  slide  rule  through  copy- 
rights or  patents.  Any  copyright  or  patent  on  a  special 
slide  rule  may  be  easily  evaded  by  simply  interchanging 
two  or  more  of  the  axes  and  using  different  factors  of 
the  coefticient. 


and  are  denoted  by  the  subscripts  to  the  letters  on  the 
I  ule. 

The  U-axis  was  laid  off  to  a  4-inch  logarithmic  scale. 
The  \  -axis  was  first  laid  off  to  an  8-inch  scale  as  shown 
by  the  small  figures  and  then  corrected  for  the  —  4  by 
adding  4  to  the  numbers  corresponding  to  the  first 
graduation.     The  W-axis  was  first  laid  off  to  a  4-inch 
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One  way  of   factoring  the   coefficient   in   the  above 
equation  is  as  follows : 

5        10       10 

.r  ,    •  •  242- 

1  Ins  gives  ^ 


=  x\ 


2-    W  \  V  —  4  /   J 


raising  both  sides  to  the  %  power 
z"^  10 M  {y-  x^) 


z'^w  (v  —  4) 
The  next  step  is  to  choose  the  fundamental  scale.  S, 
which  is  the  actual  scale  of  u  and  zv.   Taking  S  =  4  and 
raising  both  sides  of  the  equation  to  the  fourth  power 


gives 


,8/S. 


I  o*  u*  y^  X 


8/8 


2'zt/*  {V  —  4)' 

It  is  seen  that  the  10  may  be  combined  with  the  w 
and  the  2  with  the  y  as  they  are  of  the  same  powers. 
Transposing,  ,^4  jq4  ^.  8/3  ^s 

(z/  — 4)«tc/'2«28/3 
Figure  24  shows  the  key  to  the  directions  of  the  axes, 
and  Figure  23  is  the  rule.    The  actual  logarithmic  scales 
of  the  axes  are  equal  to  the  corresponding  exponents 


l^- 


'9 
FIG. 


2'-h 


29 


logarithmic  scale ;  the  1  being  opposite  the  i  on  the  fun- 
damental axis  of  \'  and  then  shifted  to  the  right  a  dis- 
tance equal  to  Siv  log  10  =  4  log  10  =  4  inches.  There- 
by dividing  the  values  of  w  by  10.  The  Z-axis  was  laid 
off  to  a  2^/3  =  8/3  logarithmic  scale.  The  Y-axis  is 
I.-iid  off  to  an  8-inch  scale  and  the  i  has  been  shifted  on 
the  Y-axis  an  amount  equal  to  8  log  2,  which  divides 
the  values  of  y  by  2.  The  Z-axis  has  an  8/3  scale  and 
the  I  on  the  Z-axis  is  opposite  the  i  on  the  U-axis. 

The  accurac}-  of  this  rule  may  now  be  proven  by 
taking  any  values  of  the  variables  such  as  indicated  by 
the  circles  and  proceeding  as  follows:  ."^tart  at  i  on 
the  U-axis  and  let  distances  measured  to  the  right  be 
considered  positive  and  to  the  left  negative,  and  by 
measuring  the  actual  distances  on  the  rule  find  the 
distance  that  the  value  of  z  is  from  the  i  on  U  (which 
in  this  case  is  opposite  the  i  on  Z)  and  equating  it  with 
S/3  log  z.  This  should  give  the  equation  of  liic  rule  ex- 
pressed in  logarithmic  form.  Starting  at  i  on  the  U- 
axis  in  Figure  2^  the  distances  are  as  follows: 
4  log  u  —  8  log^  (v  —  4)  -f  4  log  10  —  4  log  w  -f  8 
log  X  —  8  log  2  -f  8  log  y  =  8  log  z.    Dividing  tiirough 

3  3 

by  4,  the  fundamental  scale,  and  writing  in  the  ordinary 

form  gives  jq  u  x*^  v  '^ 

2''  (v  — aY^v 
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Substituting  the  \alues  of  //.  =  7,  v  =  6,  7y  =  50,  .v  ^ 
3,  3'  =  6,  gives 

~  %  =  6.55 
and 

--=(6.55)    /3  =   16.8. 

Addition  and  Subtraction  of  Variables 

It  is  a  simple  matter  to  construct  a  slide  rule  that  will 
add  variables  or  one  that  will  multiply  variables ;  but  in 
cases  where  any  combination  of  multiplication  and  ad- 
dition or  subtraction  of  variables  occurs  in  the  same 
equation  the  ordinary  methods  do  not  apply.  The  sim- 
ple equation 

y  r^  z  IV  —  X  or  3;  A-  X  ^^  z  vu 

requires  a  rather  complicated  slide  rule  for  its  solution. 
This  is  due  to  the  fact  that  the  addition  of  y  -|-  .r  re- 
quires an  equal  division  axis,  whereas,  the  multiplica- 
tion, X  w,  must  be  performed  with  logarithmic  axes. 
Writing  the  equation  in  the  logarithmic  form  gives, 

log  (y  -f  X)  =  log  .c  +  log  w. 

It  is  easy  enough  to  get  the  values  of  y  +  x;  but  spe- 
cial methods  are  required  to  find  log  (y  -|-  .i')  graphic- 
ally. 

If  the  values  of  y  and  .r  are  such  as  may  be  easily 
added  mentally  the  equation  is  equivalent  to  one  of 
three  variables,  as 

U  =  zw 

where  V  =  x  -)-  y.  This  is  perhaps  the  best  methoil  to 
use  on  a  slide  rule  for  such  cases  as  setting  time  on 
planer  work ;  the  forward  and  return  speeds  usually 
have  such  values  as  40  and  60,  30  and  90  which  are 
eai^ily  added   mentally. 

The  values  of  log  (y  -)-  .r)  may  be  found  graphically 
by  plotting  a  series  of  curves  between  y  and  log  (y  -j- 
.r)  as  shown  in  Figure  26.  This  slide  rule  is  operated 
as  follows:  For  any  value  of  y  such  as  at  c  on  the 
y-axis  go  horizontally  until  the  curve  corresponding  to 
the  desired  value  of  x  is  cut  and  then  down  to  h.  The 
value  of  z  is  then  set  opposite  the  point  h  and  the  value 
of  w  read  opposite  the  value  of  «.  This  rule  may  be 
conveniently  used  when  the  range  of  the  desirable 
values  of  x  and  y  are  not  great  enough  to  require  too 
many  curves  or  too  large  a  diagram.  An  important  ob- 
jection to  the  use  of  this  method  is  due  to  the  difficulty 
experienced  in  locating  the  point  h  and  getting  the  value 
of  z  opposite  it. 

The  rule  as  shown  in  Figure  26  solves  the  five  varia- 
bles equation 

w  =  //  (y  -f  x) 


Y-slider.     This  rule  solves  the  above  equation   in  the 

form. 

log  (x  +  I )  +  log  y  +  log  u  —  log  z  =  log  %v,  or 


Either  the  z-  or  w-axis  may  be  used  for  the  coefficient 
when  only  four  variables  are  required.  If  the  value  of 
«  is  made  ecjual  to  unity,  the  equation  becomes  ivx  = 
.r  +  y. 

In  Figure  25,  x  and  y  are  added  by  using  equal  divi- 
sion scales  and  their  sum  is  represented  on  the  fixed 
equal  division  axis  below  the  Y-slide.  Just  below  this 
equal  division  axis  is  a  logarithmic  axis  for  the  same 
values  and  the  corresponding  graduations  are  connected 
by  "conversion  lines."  The  operation  of  the  rule  is  as 
follows :  Set  y  opposite  x ;  opposite  the  index  repre- 
sented by  the  arrow  trace  down  the  "conversion  line" 
to  the  lower  edge  of  the  fixed  axis  piece,  and  set  z 
opposite  this  point;  then  opposite  u  read  w. 

The  rule  shown  in  Figure  27  is  provided  with  five 
logarithmic  axes  and  a  "slip  gage"  on  the  back  of  the 


y 


zzv  =  uy  (x  -{-  I). 


The  operation  of  the  rule  is  as  follows :  The  value  of 
y  is  set  opposite  the  value  of  x,  which  gives  ab  =  log 
.r  —  log  A)  ^  log  X.     The  Y-slider  is  then  moved  to  the 


right  a  distance  equal  to  one  unit;  if  ab  is  4,  the  slider 
is  moved  an  amount  equal  to  the  distance  from  4  to  5, 
or  b  is  moved  to  b' ,  which  is  equal  to  gh  on  the  reverse 
side  of  the  rule  in  Figure  28.  Then  s  is  set  opposite 
y  and  w  read  opposite  n. 

If  the  distance  between  some  point  d  on  the  Y-slide, 
and  some  point  c  on  the  frame  is  made  equal  to  ab  in 
Figure  27  the  distance  cd  will  always  represent  the 
value  of  log  x.     The  points  c'  and  d'  on  the  reverse 


side  of  the  rule  are  directly  opposite  the  points  c  and  d. 
The  reverse  side  of  the  slider  is  graduated  logarithmic- 
ally, top  and  bottcm,  to  the  same  scale  as  X,  but  in  the 
opposite  direction  as  shown  in  Figure  29.  "Con\  crsion 
lines"  are  then  drawn,  connecting  the  points  on  the 
upper  axis  with  those  one  unit  greater  on  the  lower 
pxis.  If  the  slider  is  moved  in  the  direction  shown  by 
the  arrows  in  Figures  28  and  29  until  the  point  g  is 
opposite  c'  or  h,  the  distance  traversed  is  equal  to  log 
[X  -\-   i)  —  log  X  and  then,  c'd'  =  cd  ^=  ab'  ^  log 


I). 


The  "conversion  lines"  may  be  drawn  to  take  care  of 
constants  having  values  greater  or  less  than  unity,  and 
in  some  cases  it  is  desirable  to  use  the  form 

y  (Ax  -f  A)  instead  of  y  (x  -|-  i). 

Ay  y 

When  the  value  of  x  is  less  than  unity,  the  value  of 
.  I  should  also  be  less  than  unity  in  order  to  prevent 
excessive  movement  of  slide  when  adding  constant. 

Practical  Con.sider.\tions 

A  special  slide  rule  should  never  require  a  runner. 

No  slide  should  be  moved  after  once  it  has  been  set, 
in  order  that  the  reading  on  each  axis  maj'  be  clearly 
shown  when  the  final  result  is  read.  This  enables  the 
operator  to  check  the  settings  at  a  glance.  The  rule 
shown  in  Figure  27  is  undesirable  from  this  standpoint. 

The  axis  representing"  the  variable  most  sought,  or 
solved  for.  should  be  at  the  bottom  of  the  rule. 

Axes  sliould  increase  toward  the  right  when  possible. 

Coefficients  should  be  distributed  in  such  a  way  as  to 
make  the  rule  as  short  as  possible. 

Graduations  should  not  be  too  close,  and  all  unneces- 
sary points  omitted. 

The  exact  values,  such  as  o.i,  2,  5,  150  should  be  used 
in  graduating  the  axis  in  order  to  relieve  the  operator, 
nf  locating  the  decimal  point  in  the  result. 

Logarithmic  axes  may  be  copied  from  a  standard 
slide  rule,  direct,  or  with  proportional  dividers. 

The  length  of  the  slide  should  be  greater  than  the 
length  of  the  frame. 
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Every  dollar  spent  today  in  industrial  construction 
must  yield  a  ntaximum  of  return.  So  the  coinplctc 
scheme  of  manufacture  should  be  determined  upon  be- 
fore building  plans  are  started.  This  calls  for  the 
closest  cooperation  bet-ween  the  architect  or  mill  en- 
ffineer  and  the  production  superintendent. 

Mr.  Hugh  M.  Wharton  uas  for  five  years  production 
superintendent,  and  later  works  engineer  of  the  IVest- 

'ITH  the  present  scarcity  of  labor  and  the  pre- 
vaiHng  high  prices  of  materials  the  cost  of 
whatever  ne\v  industrial  construction  has  to 
be  undertaken  under  these  conditions  is  bound  to  be 
sibnormally  high  and,  for  that  reason,  it  is  all  the  more 
necessary  to  make  ever)-  effort  to  hold  the  investment 
down  to  a  minimum  and  to  secure  the  greatest  possible 
return  for  the  money  in\ested.  A  great  deal  could  be 
t.chieved  toward  increasing  the  return  from  the  in\est- 
ment  if  those  who  contemplate  the  erection  of  buildings 
for  manufacturing  purposes  would  recognize  fully  the 
importance  of  treating  the  design  of  such  building,^  as  a 
problem  in  production  rather  than  as  one  in  architec- 
ture or  structural  engineering. 

The  primary  object  of  any  manufacturing  business 
is  to  make  money  for  the  owners  by  turning  out  the 
greatest  possible  quantity  of  product  at  the  lowesi  pos- 
sible cost ;  hence  each  item  of  the  equipment  should  be 
regarded  merely  as  an  instrument  to  be  used  in  accom- 
plishing that  purpose  and  should  be  designed  or  selected 
solely  with  that  object  in  view.  As  the  buildings  of  an 
industrial  plant  are  simply  an  important  part  of  the 
equipment  for  production  they  should  be  designed,  like 
the  rest  of  the  equipment,  to  suit  tlie  needs  of  the  manu- 
facturing operations  that  are  to  be  performed.  In  other 
words,  the  creation  of  the  plant  should  be  treated  as  a 
step  in  the  preparation  for  manufacture  and  not  as  a 
building  job;  and  all  architectural  and  structural  details 
should  be  considered  only  for  their  effect  upon  speed, 
quantity,  or  cost  of  production  after  the  completed  plant 
is  in  operation. 

Although  this  is  by  no  means  a  new  idea,  yet,  in  so 
man}-  instances,  the  subject  is  ai:iparently  given  such 
scant  consideration  from  this  point  of  view  that  it  would 
seem  to  be  well  worth  while  to  bring  it  to  the  attention 
of  industrial  managers  and  engineers  at  this  time  when 
all  our  industries  are  striving  to  reach  their  ma.ximum 
efficiency  of  production. 

Necessity  of  M.-\ni:facturixg  Experience 
Everyone  engaged  in  preparing  plans  for  industrial 
works  will,  of  course,  agree  that  this  is  the  correct  point 
of  view  and  e\ery  designer,  no  doubt,  honestly  believes 
that,  in  preparing  his  plans,  he 'gives  proper  considera- 
tion to  the  productive  operations  that  are  to  be  per- 
fcji-med;  but.  as  a  matter  of  fact,  a  great  many  plans 
are  drawn  b\-  men  who  have  been  trained  only  in  build- 
ing construction,  or  in  building  design,  and  who  have 
never  had  any  real  opportunity  to  acquire  experience  in 
manufacture.  From  the  very  nature  of  their  training 
it  is  almost  certain  that  thev  will  fail  to  appreciate  many 


inghouse  Electric  and  Manufacturing  Company.  After- 
ward he  was  assistant  general  superintendent,  Allis- 
Chalmers  Company,  and  mechanical  superintendent. 
Bird  &  Son.  During  the  past  few  years  he  has  been 
1(1  consulting  practice  engaged  in  making  plans  for  in- 
dustrial plants.  Mr.  Wharton  designed  the  new  rifle- 
making  works  of  the  Remington  Arms  Union  Metallic 
Cartridge  Company,  built  during  1915  and  1916. 

uf  the  important  requirements  of  production.  There  is 
a  \ast  difference  between  ordinary  superficial  recogni- 
tion and  a  really  intimate  knowledge  of  the  processes 
of  manufacture  and  no  one  who  has  not  been  actively 
engaged  .in  planning  and  following  these  processes  can 
possibly  have  the  intimate,  knowledge  needed  to  prede- 
termine, with  any  reasonable  degree  of  accuracy,  the 
ultimate  effect  upon  production  of  any  proposed  plan  or 
detail  of  construction. 

Before  even  preliminary  plans  can  be  drawn  the  de- 
signer ought  to  know  definitely  what  operations  are  to 
be  performed,  what  machines  and  other  equipment  are 
to  be  used,  how  these  machines  are  to  be  arranged  in 
the  different  departments,  and  the  sequence  of  oper- 
ations. Certainly  this  information  can  be  given  accu- 
rately by  no  one  but  an  expert  in  production,  and,  if  the 
completed  plant  is  to  fulfill  the  purpose  for  which  it  is 
intended,  the  whole  plan  of  manufacture  should  be  fully 
developed  before  the  building  plans  are  drawn.  In  too 
many  instances  this  order  is  reversed,  and,  although  a 
rough  general  plan  of  manufacture  is  often  prepared  in 
advance,  the  details  are  not  fully  developed  beforehand 
and  the  arrangement  of  the  equipment  is  planned  after 
the  buildings  are  started,  or  even  after  they  are  finished. 
It  is  then  too  late  to  do  anything  more  than  to  fit  the 
arrangement  of  the  equipment  to  the  buildings.  Surely 
no  argument  is  needed  to  show  that  the  desired  result 
cannot  be  obtained  by  following  this  latter  method. 
Construction  Must  Be  Ad.vpted  to  thf.  M.\nuf.\c- 

TURING   OpER.\TIONS. 

The  type  of  construction  to  be  adopted  for  the  build- 
ings should  also  be  determined  entirely  by  the  nature  of 
the  manufacturing  operations  to  be  performed,  that  is, 
by  the  machinerv-  and  other  equipment  to  be  housed  and 
the  kind  of  material  to  he  handled.  Certain  types  of 
construction  are  well  established  as  standard  for  certain 
classes  of  manufacture  but  for  a  great  many  others 
there  are  no  such  standards  and  we  find  similar  manu- 
facturing operations  housed  in  all  sorts  of  structures. 
The  problem  in  these  latter  cases  is  to  select  the  type  of 
construction  that  combines  the  least  number  of  disad- 
vantages with  the  greatest  number  of  advanta.ges  for 
production,  that  is,  to  select  that  tyi)e  of  construction 
in  which  production  will  be  a  maximum  in  speed  and 
quantity  and  a  minimum  in  cost. 

Lowest  Cost  of  Products  Must  Be  Sought 

The  solution  of  this  problem  is  never  easy,  and  is 
often  ver>-  difficult,  as  the  result  .sought  is  the  lowest 
cost  of  the  manufactured  product  and  not  necessarily 
the  lowest  cost  of  construction  of  the  plant,  for  that  is 
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cnly  one  item  in  the  total  cost  of  the  product.  The  size, 
shape,  and  width  of  buildings,  height  between  floors, 
spacing  of  columns,  arrangement  of  floor  beams,  num- 
ber and  location  of  stairways  and  elevators,  provision 
for  light  and  ventilation,  and  even  the  material  used  in 
the  construction  of  the  buildings  all  aff'ect  in  some  way 
either  the  arrangement  of  machine  tools,  the  handling 
and  transportation  of  materials,  the  cost  of  erecting  and 
iiioving  machineiy,  the  cost  of  maintenance  of  the  plant, 
or  the  convenience  of  the  operatives.  Some  of  these 
effects  are  not  always  apparent,  but  they  should  always 
be  determined  for  the  reason  that  any  unnecessary  bur- 
den imposed  in  this  way  upon  production,  however 
slight  in  itself,  may  be  multipled  indefinitely  during  the 
life  of  the  plant.  Even  in  the  case  of  construction  that 
is  expected  to  be  more  or  less  temporary,  the  planning 
should  be  done  in  the  same  way  and  with  just  as  much 
care  as  if  the  work  were  intended  to  be  permanent. 
There  is  no  good  reason  for  imposing  even  a  temporary 
burden  that  is  unnecessary  and  that  can  easily  be 
avoided. 

Treating  the  planning  of  industrial  construction  as  a 
]iroblem  in  production  does  not  mean  the  elimination  of 
the  architect  or  mill  engineer.  It  simply  means  the  com- 
plete development  of  the  whole  plan  of  manufacture 
before  building  plans  are  started  and  afterward  the 
closest  possible  cooperation  between  the  architect  and 
the  production  force  during  the  preparation  of  these 
plans  in  order  to  insure  their  absolute  harmony,  in  every 
detail,  with  the  appro^■ed  plan  of  manufacture. 
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By   Lester  Bernstein 

Supervisor   of   Traffic  Statistics, 
Baltimore  and   Ohio  Railroad  Coinl'any 

THE  president  of  a  corporation  holds  his  position 
because  among  other  things  of  his  ability  to 
reach  proper  conclusions  quickly  and  make  cor- 
rect decisions. 

An  executive  is  a  busy  man  and  his  responsibilities 
are  many.  To  the  stockholder  it  is  the  president's  fault 
if  dividends  are  not  earned  and  busmess  does  not  con- 
tinuously expand,  profits  do  not  always  pile  up  higher 
and  higher,  taxes  increase,  the  legislatures  pass  punitive 
laws  and  what  not.  To  the  employees  it  is  the  presi- 
dent's fault  if  they  have  to  come  to  work  on  time,  do 
not  have  their  wages  raised  every  so  often,  have  to 
work  honestly,  cannot  get  oS  to  go  to  the  baseball 
games  and  what  not.  To  the  public  it  is  the  president's 
malevolent  fault  if  prices  go  up,  if  a  clerk  misdirects  a 
shipment,  if  a  clerk  forgets  to  say  thank  you,  if  an 
error  is  made  in  billing,  if  he  is  out  when  someone  calls 
to  see  him,  and  what  not.  Everybody  holds  the  presi- 
dent responsible  for  everything  down  to  the  smallest 
detail. 

While  the  president  may  have  come  up  the  line  from 
the  humblest  position,  it  is  not  possible  that  he  has  held 
every  position  in  the  corporation's  service,  yet  he  is 
supposed  to  know  everj'thing  about  every  position  and 
ever}-  department.  He  must  needs  be  well  informed. 
He  mostly  keeps  himself  informed  by  regular  routine 
reports,  helped  out  by  inspection  trips  through  the  dif- 
ferent offices  and  parts  of  the  property.  Routine  re- 
ports and  even  inspections  do  not  always  give  the  in- 
formation his  searching  mind  craves.  To  supplement 
the  information  regularly  coming  to  hand  he  avails  him- 
self of  special  reports  which  may  be  on  any  subject  for 
which  he  has  need. 


F.^ULTs  OF  Reports 

Most  reports  on  special  subjects  suffer  the  dire  faults 
that  they  are  not  concisely  written  and  too  frequently 
poorly  gotten  up,  in  many  instances  require  too  much 
time  to  find  any  particular  thing  in  them  and  when 
found  the  impression  conveyed  is  both  vague  and  poorly 
defined. 

Because  an  executive  is  an  extremely  busy-  individual 
and  does  not  have  all  day  to  puzzle  out  and  then  finally 
guess  at  what  the  real  meat  in  a  report  is,  such  reports 
should  be :  brief,  concise,  properly  arranged. 

Telegraph  blanks,  excepting  those  of  commercial  tele- 
graph companies,  usually  have  somewhere  printed  on 
them  two  little  words,  "Be  Brief."  For  the  investigator 
and  report-writer  "be  brief"  is  a  good  motto.  Being 
brief  does  not  mean  leaving  out  conjunctions,  preposi- 
tions, articles  or  other  vital  grammatical  parts.  A  re- 
port need  not  be  written  in  Emersonian  English,  though 
it  should  have  some  literary  merit.  Always  the  better 
the  grammar  the  clearer  is  the  reading  and  more  readily 
can  the  text  be  followed.  Being  brief  does  not  mean 
leaving  out  of  the  report  any  pertinent  matter  which 
really  ought  to  be  included.  Being  brief  means  the  ex- 
pressing of  thoughts  with  the  fewest  necessary  words. 
L'sually,  a  thing  is  best  said  when  it  is  said  in  the  few- 
est words.  Without  clear  thinking,  concise  expression 
is  difficult.  The  best  helps  to  expressing  exactly  what 
}0u  think  are  eliminating  the  always  confusing  irrele- 
\  ant,  and  making  words  efficiently  do  their  duty — using 
ihe  fewest  necessary  words. 

The  thousands  of  words  in  any  modern  language  are 
ihere  because  each  one  has  a  meaning  peculiarly  its  own. 
To  be  concise  requires  a  \ocabulary.  A  good  way  to 
.iccjuire  a  vocabulary  is  to  continually  seek  one  word  to 
do  the  work  of  two.  Revise,  revise  and  revise  some 
more  I  Many  good  thoughts  have  been  lost  to  humanity 
because  the  ability  to  properly  express  them  was  lack- 
ing. Many  a  light  has  failed  to  shine  because  of  an  in- 
ability to  make  its  real  worth  appreciated. 

An  Example  In  Point 

The  example  following,  before  and  after  being  edited, 
is  from  a  report  on  an  interurban  railway  by  a  gentle- 
man, well  schooled  at  that,  who  knew  his  subject  and 
was  right  at  home  in  his  work;  the  v.riting  of  tlie  re- 
port caused  him  almost  nervous  prostration,  disgust, 
and  keen  dissatisfaction  because  he  could  not  write 
what  he  had  in  his  mind.  It  is  little  wonder  that  too 
many  executives  are  "report  shy." 

"Because  of  congestion  trains  are  operated  in  three 
or  four  sections,  each  of  a  motor  and  two  or  three  trail- 
ers to  secure  the  utilization  of  full  car  supply"  .  .  . 
"Due  to  heavy  travel  trains  are  operated  in  three  or 
four  sections,  each  of  a  motor  and  two  or  three  trailers 
to  secure  the  best  utilization  of  the  equipment." 

The  value  of  many  reports  can  be  markedly  enhanced 
liy  the  better  arrangement  of  the  matter  in  them.  Be- 
fore discussing  this  point,  a  few  traits  of  the  executive 
mind  may  not  be  amiss,  because  they  have  to  be  reck- 
oned with. 

Tr.mts  of  the  Executive  Mind 

The  executive  mind  in  its  attitude  toward  a  report 
submitted  to  it,  in  its  impatience  is  almost  effeminate 
and  in  its  directness  is  quite  youthful.  The  proverbial 
female  of  the  humorous  periodicals  when  reading  a 
book  turns  to  the  last  chapter  or  the  last  page  first  to 
see  how  it  ends.  Remember  the  little  boy  at  school  who 
when  given  a  problem  in  arithmetic  to  solve,  at  once 
turns  to  the  back  of  the  book  to  see  the  answer  to  lessen 
the  agonies  when  working  the  solution.     Another  trait 
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of  the  executive  mind,  again  betokening  the  fact  that 
It  has  not  lost  the  vigor  of  youth,  is  the  never  ending 
number  of  questions  asked,  and  the  unending  numDer  ot 
things  asked  about.  Some  of  the  questions  asked  re- 
quire time  to  formulate  their  reply. 

The  executive  mind  has  many  things  to  dwell  upon 
Jind,  when  information  called  for  is  not  instantly  forth- 
coming, it  does  not  stop  and  wait  but  surges  right  on 
with  something  else  to  be  accomplished.  Because  a 
number  of  reports  may  possibly  be  in  preparation  at 
the  same  time,  had  an  executive  two  tongues  to  talk 
twice  at  once,  every  time  he  espied  his  secretary  bring- 
ing him  a  report,  he  would  simultaneously  ask,  "What 
is  it  about?"  and  "What  points  does  it  make?"  And 
when  he  saw  that  a  report  was  several  hundred  or  more 
pages  long,  well  might  his  soul  quail,  and  he  wish  every 
report-writer  were  where  a  fuel  dictator  would  be  out- 
of-order. 

Purposes  of  a  Report 
A  report  may  be  requested  by  an  executive  for  one 
of  many  reasons,  none  of  which  he  is  obliged  to  divulge. 
The  reasons  may  range  from,  to  inform  him  about 
something  of  which  he  knows  nothing,  to  better  in- 
forming him  about  something  on  which  his  ideas  are 
not  too  clear  or  definite,  or  to  verify  his  already  well 
defined  ideas. 

An  executive  is  not  required  to  state  the  ultimate  pur- 
pose of  a  report.  He  may  want  it  for  the  basis  of  im- 
mediate action  or  for  guidance  to  something  in  the  fu- 
ture. He  may  simply  want  it  purely  for  his  own  in- 
formation. 

In  life,  time  is  a  vital  element.  Doing  more  things  in 
a  given  length  of  time  is  equivalent  to  living  more  in 
that  time.  It  takes  time  to  recall,  to  think,  and  to  ar- 
rive at  a  conclusion.  What  happens  in  the  cerebrum  in 
the  process  of  recalling  or  thinking  is  of  course  a  mat- 
ter of  conjecture.  Nevertheless  time,  even  if  extremely 
;-hort,  is  required  for  the  mental  processes. 

The  only  reason  which  should  determine  the  length  of 
a  report  should  be  that  everything  in  it  is  pertinent  to 
the  subject  discussed.  A  report  can  be  of  any  length, 
though  there  is  no  reason  why  an  executive  should  be 
compelled  to  read  all  of  it  unless  he  so  desires. 

Because  an  executive  wants  to  know  the  meat  of  a 
report  as  soon  as  he  can,  there  is  no  reason  why  he 
should  be  compelled  to  waste  time  hunting  for  what  he 
wants  or  to  laboriously  thumb  pages  to  find  out  the 
basis  for  something  in  the  back  of  the  report.  Time  to 
him  is  precious,  therefore  project  the  essentials  just  as 
quickly  as  possible  in  the  beginning  of  the  report. 
Arr.\ngement  of  a  Report 
A  properly  arranged  report  when  delivered  to  an  ex- 
ecutive must  take  all  the  points  enumerated  into  consid- 
eration and  should  show  in  the  order  given  the  follow- 
ing arrangement :  Title  page,  foreword,  contents,  rec- 
ommendations, conclusions,  summary,  body. 

The  order  in  writing  a  report  is  usually  in  the  reverse 
of  that  just  given.  First  the  body  of  the  report  is 
worked  up,  then  it  is  summarized,  then  the  conclusions 
are  written,  then  the  recommendations,  then  the  con- 
tents, then  the  foreword  and  finally  the  title  page. 

The  title  page  should  in  as  few  words  as  possible 
accurately  give  the  subject  of  the  report.  The  arrange- 
ment of  the  title  should  be  studied  to  make  its  most  per- 
tinent part  stand  out  most  prominently. 

The  foreword  should  briefly  state  the  subject  matter 
contained  in  the  report  and  usually  can  be  kept  as  short 
as  one  hundred  words.  Few  forewords  really  ought  ex- 
ceed five  hundred  words. 

The  purpose  of  a   title  page,  more  important   than 


giving  the  file  clerk  his  clue  for  filing,  should  be  to  sup- 
ply the  stimulus  for  mentally  grasping  what  the  report 
contains. 

The  foreword  should  complete  the  mental  processes 
started  by  the  title  page.  In  other  words  should  permit 
the  mind  to  definitely  get  settled  for  concentration. 

A  table  of  contents,  though  probablv  few  of  them  are 
ever  perused  with  the  first  reading,  should  show  the  dif- 
lerent  details  and  phases  covered  in  the  report.  Its 
perusal  helps  the  mind  to  form  some  idea  of  the  dis- 
cussion following  because  the  more  angles  from  which 
a  subject  is  viewed  the  more  likely  is  the  report  to  be 
of  value. 

As  a  general  rule  it  is  well  not  to  include  recommen- 
dations in  a  report  unless  specifically  asked  for.  Rec- 
ommendations should  be  decided  and  positive.  There 
never  should  be  any  alternative  recommendations  be- 
cause alternative  recommendations  plainlv  show  a 
weakness  in  the  report.  When  the  scope  of  a  report 
has  been  limited  by  instructions,  recommendations  are 
likely  to  he  in  error,  though  they  may  be  of  value  to 
the  executi\e  because  of  a  new  viewpoint  possibly 
presented. 

The  conclusions  ought  to  be  as  brief  as  possible  and 
contain  nothing  but  the  convictions  arrived  at  from 
Vv'hat  follows. 

The  summary  should  contain  nothing  but  the  sub- 
stance of  the  body  of  the  report.  The  main  arguments 
should  be  brief.  The  lesser  points  and  minor  details 
in  the  body  of  the  report  may  be  entirely  omitted. 
The  Minimum  of  Reading 
In  the  reading  of  a  report  as  here  set  forth,  the 
executive  has  an  opportunity  to  get  the  salient  points 
out  of  it  in  a  minimum  of  time.  His  procedure  in  the 
reading  might  be  something  like  the  following: 

Should  he  not  agree  with  the  recommendations, 
wholly  or  in  part,  he  would  then  read  the  conclusions 
to  determine  on  what  grounds  the  recommendations 
were  based.  The  reading  of  the  conclusions  may  show 
him  that  his  previous  conceptions  were  not  correct; 
and  if  he  accepts  the  conclusions  as  given,  there  is  then 
no  need  for  his  reading  further. 

In  the  formulation  of  the  body  of  the  reports  facts 
and  information  pertaining  to  the  different  phases  .should 
as  far  as  possible,  be  kept  together.  The  ideal  arrange- 
ment is  of  course,  to  have  each  phase,  subject,  or  item 
on  a  separate  page.  Each  such  page  should  have  a 
heading,  which  heading  ought  to  appear  in  the  table  of 
contents. 

Details  of  Preparation 
While  many  employees  of  a  corporation  may  think 
their  executives  are  crabs,  they  must  remember  that 
in  so  thinking  they  are  nature  faking ;  for  when  a 
crab  loses  its  eyes  it  grows  new  ones,  but  when  an  exec- 
utive loses  his  eyes  he  cannot  grow  new  ones.  There- 
fore, to  make  easy  reading,  double  spacing  should  be 
observed  in  typewriting.  Paper  may  be  expensive  hut 
five  minutes  of  the  time  of  an  executive  of  a  large 
corporation  will  buy  a  lot  of  stationery. 

A  generous  space  should  be  left  on  the  right  of  each 
page  for  marginal  notes.  A  blank  fly  page  in  the 
front  of  the  report  and  one  or  more  in  the  back  of 
the  report  are  of  value  not  only  for  giving  a  finished 
appearance,  but  for  additional  space  on  which  the 
executive  may  record  notes,  comments,  or  queries  about 
what  he  reads.  Because  most  reports  are  not  overly 
lengthy,  an  index  in  most  cases  is  not  needed.  Where 
a  report  is  to  be  used  as  a  reference  work,  an  index 
is  not  inappropriate  and  should  be  placed  in  the  back  of 
the  report  following  the  body. 
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E.Vfiulhics  are  anxious  to  know  what  it  costs  to 
maintain  the  health  of  their  employees,  for  they  recoq- 
nice  tliat  all  illness  in  industry  is  a  waste  most  of  whicli 
can  he  prevented.  This  article  is  one  of  the  first  ever 
printed  (jiving  actual  cost  fic/ures  of  health  supervision. 
Statistics  have  been  drawn  from  l6  industries,  QQ 
plants,  nearly  500,000  employees  and  over  2,000,000 
cases.  The  average  cost  per  case  ranges  from  27  cents 
to  $2.89,  depending  upon  the  industry;  metal  working 
shops  have  the  lowest  average. 

Mr.  Reginald  Trautschold  was  educated  at  Cornell 
University,  and  has  speciali.'ed  in  power-plant  design, 
machine  design  and  factory  economics.     From   1898  to 

INDUSTRIALLY  speaking,  all  illness  represents 
waste  and  like  all  other  waste  must  be  as  tar  as 
possible  eliminated.  Health  is  the  backbone  of  labor 
maintenance,  without  due  regard  for  which  no  lasting 
benefit  can  be  realized  by  the  industry,  the  community 
or  the  nation.  The 
proper  guarding  of  i"il 
machiner)-,  light, 
well  ventilated  fac- 
tories, as  pleasant 
and  comfortable 
surround- 
ings  as  the  activity 
and  locality  of  the 
industry  will  per- 
mit^ shortened 
hours  of  work,  etc., 
are  all  recognized 
mediums  ( require- 
ments in  m  a  n  y 
states )  whereby 
the  health  of  our 
industrial  workers 
is  improved  with 
highly  gratifying 
results  in  efficien- 
cy, skill  and  con- 
tentment of  the 
workers  and  in 
nine  cases  out  of 
every  ten — if  not 
in  every  case — 
with  material  re- 
duction in  produc- 
tion costs  and  im-  P,,ii;;;r,""lm"l""rrrm"l™"l"l"^ 
provement  in  prod- 
uct. To  maintain  good  health  and  to  raise  the  standard 
of  health  is  now  generally  admitted  to  be  economic 
ivisdom,  but  to  guard  against  accidents  and  to  wage 
unrelenting  war  against  the  elusive  germ  of  sickness 
which  can  so  seriously  counteract  the  gain  resulting 
from  the  physical  improvements,  supervision  of  health 
(medical  and  surgical)  is  an  economic  necessity.  It  is 
one  of  the  most  important  of  considerations  and  has 
been  taken  up  seriously  by  hundreds  of  establishments, 
employing  hundreds  of  thousands  of  workers,  and  must 
unquestionably  be  taken  up  by  numberless  other 
employers. 

There    are    few    industrial    establishments    of    today 


191 1  he  held  positions  of  designer,  superintendent  of 
construction,  chief  engineer  and  sales  manager  with 
several  zvell-known  manufacturing  firms  including  The 
Sprague  Electric  Company,  Marine  Engine  and  Ma- 
chine Company,  Henry  R.  Worthington,  Arnold  Sew- 
ing Machine  Company,  Robins  Conveying  Belt  Com- 
pany and  the  Intercontinental  Engineering  Company. 
Since  I9ri  he  has  practiced  as  a  consulting  engineer 
specialising  in  hydro-electric  development  and  the  eco- 
nomics of  material  handling  and  power  production. 
Mr.  Trautschold  has  been  a  frequent  contributor  to  the 
technical  press  and  is  already  well  knotfu  to  many  of 
our  readers. 

which  would  not  be  willing  to  consider  a  regular  sys- 
tem of  health  supervision  if  they  could  be  assured  that 
;uch  precautionary  measures  could  be  undertaken  for 
quite  a  nominal  outlay,  and  an  outlay  which  could  not 
fail  to  return  very  handsome  dividends  on  the  uivest- 

ment.  Entirely 
"i  aside  from  all  ethi- 
ii  cal,  moral,  humani- 
tarian or  philan- 
thropic considera- 
tions, a  regular 
system  of  health 
supervision  or  em- 
ployees is  good 
business  for  any 
establishment,  be  it 
large  or  small.  It 
requires  no  great 
amount  of  argu- 
ment to  convince 
the  average  em- 
ployer that  each 
day  that  one  of  his 
workers  is  pre- 
\ented  from  re- 
porting for  work, 
due  to  accident  or 
to  illness,  and 
every  da\-  that  an_\- 
members  of  his 
force  arc  not  feel- 
ing fit  for  his  or 
her  task,  represents 
ll  to  him  a  direct 
i"iii":iii"iii"i"iir";:™:!;:ii::::::":::ii":im™!:;:;:::;;i;:::ii;::::;:ii:;i;™;;;;::;;;;;;;i:""""!™J    monetar\-  loss.     A 

loss  which  is  not 
measured  in  a  few  cents  simply,  or  even  in  terms  of  a 
dollar  or  two,  but  in  considerablv  larger  figures,  for 
each  day  of  absence  on  the  part  of  a  worker  entails  for 
the  employer  a  loss  considerably  greater  than  the  wages. 
Losses  from  Slight  Ailments 
Furthermore,  the  interruptions  to  efficient  acti\!ty  on 
the  part  of  the  force  are  relatively  more  serious  in  the 
case  of  slight  indispositions  which  may  cause  the  loss 
of  an  occasional  hour  or  two,  or  an  mfrequent  day,  for 
which  obviously  it  would  be  quite  out  of  the  question 
to  provide  and  train  a  substitute,  than  from  the  more 
serious  cases  which  prevent  the  worker  from  reporting 
the  work  for  some  time  and  make  it  imperative  that 


MAINTAINING  LABOR  INCREASES  OUTPU  ' 
A  claim  that  the  efficiency  of  a  worker  whose  health  is  properly 
supervised — minor  ailments  and  slight  injuries  given  immediate 
attention — is  greater  than  that  of  a  worker  not  afforded  such  assist- 
ance, that  the  average  output  of  the  "cared  for"  employee  is  in- 
creased by  at  least  one  and  two-fifths  per  cent,  is  so  very  conserva- 
tive as  to  prohibit  any  controversy  or  argument  and  it  remains  but 
to  present  irrefutable  figures  on  costs  of  health  supervision  in  in- 
dustry to  convince  the  most  skeptical  that  proper  health  supervision 
is  neither  costly  nor  philanthropic,  but  a  sane  business  proposition 
which  will  pay  large  and  assured  returns. 

In  October,  1916,  the  National  Industrial  Conference  Board  is- 
sued a  report,  for  the  Conference  Board  of  Physicians  in  Industrial 
Practice,  incorporating  data  submitted  by  forty-one  industrial  plants 
employing  some  223,416  workers.  The  facts  presented  were  culled 
from  a  diverse  variety  of  industries  and  gave  the  average  annual 
cost  of  health  supervision  per  employee  per  year  as  $1.88.  The 
lowest  average  cost  reported,  at  that  time,  was  in  the  metal  trades 
plant  employing  but  385  persons,  where  the  average  annual  cost  of 
health  supervision  was  but  53  cents  per  employee;  the  highest,  in 
a  paint  factory  employing  2,448  hands,  v/here  the  erst  was  $7.79 
per  year.  Health  supervision  was  at  that  time  still  such  an  innova- 
tion that  some  of  the  reports  were  but  approximations  based  on 
more  or  less  incomplete  records  or  on  too  short  an  experience  to 
be  truly  typical.  Mr.  Magnus  W.  Alexander.  Managing  Director 
of  the  National  Industrial  Conference  Board,  has  more  recently, 
August,  1917,  compiled  for  the  same  medical  board  a  much  more 
exact  and  comprehensive  report  on  the  cost  of  hcilth  supervision 
in  ninety-nine  industrial  establishments,  employing  an  aggregate  of 
close  to  half  a  million  workers. 
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the  employer  engage  anotlier  worker  to  go  on  with  the 
interrupted  work. 

A  sugar  coated  pill,  an  antiseptic  bandage  properlv 
adjusted,  a  little  disinfectant,  or  some  equally  simple 
precautionary  measure  may  have  a  much  more  powerful 
nifluence  in  keeping  up  production  than  the  installation 
of  some  new  type  of  equipment. 

The  healthy  worker  is  far  less  liable  to  meet  with  a 
serious  accident — one  for  which  the  law  stipulates  that 
the  employer  is  responsible  and  must  pa>-.  and  that  lib- 
erally— than  one  with  a  headache  or  a  clumsily  bound 
up  finger,  and  the  healthy  worker  is  usually  the  con- 
tented worker,  the  one  who  can  turn  out  the  greatest 
amount  and  highest  quality  of  work. 

Wh.\t  Is  Ixcluded  in  Health  Supervision? 

A  sum  equivalent  to  the  wages  of  the  average  worker 
for  but  one-half  a  minute  each  working  hour  of  the 
3ear  would  be  more  than  sufficient  to  cover  the  total 
average  medical  and  surgical  cost   (the  entire  cost  of 

TABLE  1 
Summary  of  Medical  and  Surgical  Cases 


Industry 


Metal  trades 

Rolling  mills  (brass) .  . 

Light  and  power 

Chemicals 

Transportation 

Food 

Rubber . 
Textiles. 

Paint 

Leather 

Publishing 

Smelting  and  refining. 

Coal  mining 

Coal  and  iron  mining . 

Gold  mining 

Miscellaneous 


Number  of 
Establishments 


Number  of 
Employees 


294,646 

49,317 

24,921 

10,572 

35,795 

13,650 

27,462 

8,939 

4,023 

3,026 

3,358 

1,270 

2,454 

11,000 

2,500 

2,611 


495,544 


*Includes  establishment  at  which  treatment  is  extended  to  the  families  of  employees  at  their  home. 


health  supervision)  per  year  per  employee  in  an  estab- 
lishment suffering  from  aggravated  ill  health  and  un- 
usually frequent  accidents,  while  the  wages  of  the 
average  worker  for  but  ten  seconds  per  worKmg  nour 
.T  year  would  more  than  cover  the  usual  cost  of  ])ropc'r 
health   suiierxision.     The  entire  cost  of  health   super 


of  a  worker  not  afforded  such  assistance,  that  the  aver- 
age output  of  the  "cared  for"  employee  is  increased  bv 
at  least  one  and  two-fifths  per  cent,  is  so  very  conserv- 
ative as  to  prohibit  any  controversy  or  argument  and 
!t  remains  but  to  present  irrefutable  figures  on  costs  of 
health  supervision  in  industry  to  convince  the  most 
skeptical  that  proper  health  supervision  is  neither  costly 
nor  I'hilanthropic,  but  a  sane  business  proposition  which 
will  pay  large  and  assured  returns. 

In  October,  1916,  the  National  Industrial  Conference 
Board  issued  a  report,  for  The  Conference  Board  of 
Physicians   in    Industrial    Practice,    incorporating   data 
submitted  by  forty-one  industrial  plants  employing  some 
223,416    workers.      The    facts    presented    were    culled 
from  a  diverse  variety  of  industries  and  gave  the  aver- 
age  annual    cost   of   health    supervision   per   employee 
per  }ear  as  $1.88.     The  lowest  average  cost  reported, 
r.t  that  time,  was  in  the  metal  trades  plant  employing 
but  385  persons,  where  the  average  annual  cost  of  health 
supervision  was  but  53  cents  per  employee:  the  highest, 
in   a   paint    factory   em- 
ploying     2,448      hands, 
where    the    cost    w  a  s 
$7.79  per  year.     Health 
supervision  was  at  that 
time  still  such  an  inno- 
vation that  some  of  the 
reports     were    but    ap- 
proximations   based    on 
more  or  less  incomplete 
records  or  on  too  short 
an  experience  to  be  truly 
typical.  Mr.  Magnus  W. 
Alexander,        Managing 
Director  of  the  National 
Industaial       Conference 
Board,  has  more  recent- 
ly,   August,   19 1 7,    com- 
piled for  the  same  medi- 
cal board  a  much  more 
exact    and     comprehen- 
sive  report  on  the  cost 
of  health  supervision  in 
ninety-nine    i  n  d  u  s  - 
trial  establishments,  em- 
])loving  an  aggregate  of 


Cases 

Treated 

Medical  and 

Surgical 


Total 
Cost 


1,988,991 

358,574 

49,046 

78,744 

81,591 

69,565 

234,069 

67.380 

10,255 

9,440 

6,742 

2,832 

2,842 

131,898 

62,126 

11,019 


3,165,114 


$541,771 
137,047 
92,601 
34,797 
69,633 
39,875 
76,089 
24,177 
29,635 
6,102 
3,473 
6,932 
4,637 
130,000 
35,590 
6,126 


$1,238,485 


close  to  half  a  million  workers. 

The  general  total  average  annual  cost  of  proper 
health  supervision,  as  given  in  this  latter  report,  is  $2.50 
])er  employee,  but  this  is  not  truly  representative,  for  in 
four  plants  medical  and  surgical  attention  had  been  ex- 
tended to  include  the  families  of  employees,  naturally 


sion  includes  the  salaries  of  physicians  and  nurses,     adding  considerably  to  the  cost  of  supervising  the  health 
cost  of  any  outside  medical  or  surgical  service  which     of  the  employees.     Omitting  these  four  plants,  the  an- 


might  be  required  and  the  cost  of  all  medical  and  surgi- 
cal sujjplies;  it  excludes,  however,  all  compensation  for 
injuries,  wages  paid  employees  while  off  duty  and  over- 
head expenses,  as  such  exjienses,  should  they  arise  in 
an  establishment  making  proper  provision  for  the  health 
supervision  of  their  employees,  would  be  borne  by  the 
insurance  companies  as  part  of  the  insurance  contract, 
which — b}-  the  way — would  command  a  much  lower 
premium  in  an  establishment  providing  proper  atten- 
tion to  the  health  of  employees  than  in  one  in  which 
the  employer  attempts  to  shift  his  responsibilities  to 
I  he  shoulders  (jf  the  insurance  company. 

M.MXT.MxrNG  Labor  Increases  Oltput 
A  claim  that  the  efficiency  of  a  worker  whose  health 
4S  properly   supervised — minor  ailments  and  slight  in- 
.uries  given  immediate  attention — is  greater  than   that 


nual  average  cost  per  employee  is  reduced  to  $2.21 

Tables  i,  2  and  3  give  concise  summaries  of  the  find- 
ings of  the  investigations  as  reported,  arranged  in  vari- 
<:us  orders  for  con\eniencc  in  ready  comparison.  Table 
1  lists  the  data  into  general  classes  of  industry,  arranged 
in  order  of  number  oi  establishments  represented;  Table 
2.  the  classes  of  industry  arranged  in  order  of  heallh- 
lulness,  as  indicated  by  the  average  number  of  cases 
treated  per  employee  during  the  year,  and  Table  3,  the 
classes  arranged  in  the  order  of  danger  or  degree  ot 
hazard,  as  indicated  by  the  average  cost  per  case. 

No  logical  claim  can  be  advanced  that  these  listings 
as  to  com])arative  health  fulness,  degree  of  hazard  of 
the  respective  industries,  are  really  typical  of  the  in- 
dustries, but  rather  that  the  listing  are  convenient  as 
reference  and  are,  to  a  certain  extent,  indicative  of  what 
proper  hr.ilth   siii)ervision  has  done  toward  improving 
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conditions.  It  is  ridiculous,  for  instance,  to  accept 
coal  mining  as  the  most  healthful  industry  and  gold  min- 
ing as  the  least  healthful,  particularly  when  iron  mining 
in  combination  with  producing  coal  would  rank  but 
slightly  above  gold  mining;  or  to  accept  work  in  metal 


analytical  investigation  into  which  will  unquestionab'y 
indicate  the  most  truly  typical  deductions  to  be  gleaned 
from  the  report — deductions  which  will  indicate  the  re- 
liance to  be  placed  on  the  averages  for  the  industries  less 
comprehensively  represented.  It  is  true  that  the  average 


trades  plants  as  the  safest  and  work  in  paint  factories     annual  cost  of  health  supervision,  as  reported  for  the 


as  the  most  dangerous  of  industrial  vocations.  Neither 
can  averages  be  taken  as  typical  without  considerable 
further  investigation,  for,  in  nearly  every  class  of  in- 

TABLE  2 

Costs  of  Health  Supervision 


Cases 

per  Employee 

Costs 

per  Employee 

Costs  per  Case 

Industry 

High 

Ai-erage 

Low 

High 

Average 

Low 

High 

Average 

Low 

Coal  Mining 

Light  and  power 

$  1.16 
3.96 
2.36 
2  23 
3.33 
5.28 
4.16 
18.65 
18.03 
18.40 
22.00 
18.00 
13.72 
12.00 
24.80 
5.59 

$1^97 
2.01 

'2:28 
2.55 
3.12 
5.10 
6.75 
7.28 
7.45 
7.53 
8.52 

4^22 

$  1,16 
.13 
1,98 
2,23 
.94 
1.36 
1.33 
1.06 
1.09 
3.61 
3.64 
3.59 
2.70 
12.00 
24.80 
3.44 

$  1.89 
6.05 
1.06 
5.46 
2.95 
7.90 
3.15 
4.50 
7.40 
4.39 
6.46* 
3.89* 
3.98 
11.82* 
14.24* 
1.47 

$■3:72 
1.03 

L9S 

7.37 

2.02 

2,92 

1.84 

2.78 

3.29* 

2.70* 

2.77 

'2^35 

$  1.89 
1.90 

,40 
5.46 
1.15 
7.13 
1,35 
1.89 

.53 
2.08 
2.53 
1.56 

.96 
11.82* 
14,24* 
2.70 

$  1.63 

21,48 

.53 

2,44 

1.34 

5.26 

2.36 

3.15 

8.84 

.61 

1.36 

.75 

.42 

.99* 

.57* 

.70 

S'i:89 

,52 

"!85 
2.89 
.65 
.57 
,27 
.38 
.44* 
.36* 
.32 

"^56 

$  1.63 
.95 
.17 

Smelting  and  refining . 

Transportation 

Paint '. . . . 

2,44 

70 

1.50 

.32 

Food 

.24 

Metal  trades 

Rolling  mills  (brass) , . 

Chemicals 

Textiles 

.10 
.19 

.21 
.22 

Rubber 

.23 

Coal  and  iron  mining 

.99* 

.57* 

Miscellaneous 

.43 

General  Averages .  . 

$6.40 

$2.50* 

}  $0,816* 

'Includes  estabhshments  at  which  treatment  is  extended  to  the  families  of  employees  at  their  home. 

TABLE  3 
Average  Costs  of  Health  Supervision 


metal  trades  is  somewhat  below  the  average,  but  the 
variations  in  cost  reported   ($7.40  high,  $1.84  average 
and  $0.53  low,  per  employee,  per  year )  are  wider  than 
in  the  majority  of  other 
industries,    and,    though 
in    the    arbitrary    classi- 
fication   of    the    indus- 
tries,   the    metal    trades 
rank    as    the    least  haz- 
ardous,   they    are    also- 
well  below   the   average 
\n  healthfulness.    gaged 
by  the  nvmiber  of  cases- 
( surgical    and    medical) 
per  employee  per  year. 
Of     the      forty-seven 
metal    trade    plans,   that 
employing    the    smallest 
number  of  workers  car- 
ried   on    its    payroll    an 
average    of    400,    while 
the    largest     maintained 
a     working      force     of 
some  37,107.     The  bal- 
ance  of   the   plants   em- 
ployed    working     staffs 
between   these   two  lim- 
its.       For     convenient 
classifications  as  to  size,, 
the    smallest    plant   may 
be  designated  as  No.   i, 
the   next   in   number   of 
employees  No.  2,  and  so- 
forth,'  the  largest  plant,, 
that    employing    thirty- 
seven      odd      thousand, 
being    No.    47.      These 
desig  nation  num- 
bers bear  no  direct  rela- 
tion   to    the   number   of 
hands      employed,      but 
simply    indicate    the    re- 
spective    sizes    of     the- 
establishments,   in  point 
of  employees.  The  maxi- 
mum   number    of    cases 
(medical    and    surgical) 
per  employee  treated  in 
any  one  plant  was  slight- 
ly   over    eighteen,    and 
♦Includes  establishments  at  which  treatment  is  extended  to  the  families  of  employees  at  their  home.  occurred    in    a    plant    of 

dustry  in  which  data  for  a  number  of  establishments     comparatively  small  size,  one  employing  but  776  men 

were  reported  there  are  wide  variations  between   the 

high,  average  and  low  records,  as  amplified  in  Table  2. 

The  reports  are  so  comprehensive,  however,  ana  cover 

such  broad  fields  with  utter  impartiality  as  to  results 

that  there  can  be  no  question  but  that  the  report  gives 

far  more  than  simply  general  indications  and  that  in- 

\estigations   into   the  kernel   will  bring  to   light  much 

valuable  and  useful  information. 

The  metal  trades  are  the  most  thoroughly  co\ered 
in  the  report,  data  from  forty-seven  establishments,  em- 
ploying a  total  of  close  to  three  hundred  thousand 
hands,  for  which  approximately  two  million  cases 
(medical  and  surgical)  were  treated  are  presented,  an 


Industry 


Metal  trades 

Rubber 

Textiles 

Rolling  mills  (brass) . . 

Chemicals 

Publishing 

Gold  mining 

Food 

Leather 

Transportation 

Coal  and  iron  mining 

Coal  mining 

Light  and  Power 

Smelting  and  refining 
Paint 


Number  of 
Employees 


294,646 
27,462 

8,939 
49,317 
10,572 

3,358 

2,500 
13,650 

3,026 
35,795 
11,000 

2,454 
24,921 

1,270 

4,023 


Average  Number  of 
Cases  per  Employee 


6.75 

8.52 

7.53 

7.28 

7.45* 

1.03 

24.80* 
5.10 
3.12 
2.28 

12.00* 
1.16 
1.97 
2.23 
2,55 


Average  Cost 
per  Case 


$0.27 

.32 

.36 

.38 

.44* 

.52 

.57* 

.57 

.65 

.85 

.99* 

1.63 

1.89 

2.44 

2.89 


while  next  to  the  minimum  number  of  cases  treated, 
ybout  four  cases  to  ten  employees,  occurred  in  a  plant 
employing  even  fewer  hands,  720.  The  general  average- 
shows  twenty-seven  cases  for  each  four  employees  per 
year — 6^4  cases  per  worker. 

The  average  number  of  cases  per  employee  in  each 
of  the  fortv-seven  establishments  is  graphically  depicted' 
on  Chart  !.  in  diminishing  order,  i.  e..  the  plant  with 
most  cases  ranked  first.  This  graphic  portrayal  forcibly 
brings  out  the  fact  that  the  size  of  the  plant  has  little- 
or  no  controlling  influence  upon  the  number  of  cases, 
for,  of  the  five  plants  unfortunate  enough  to  have  the 
greatest  number  of  cases  per  employee,  one  was  a  small 
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plant,  two  were  establishments  employing  a  compara- 
tively large  number  of  workers  and  the' other  two  plants 
of  medium  size.     Similarly,  the  five  plants  which  es- 
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CHART  I.     CASES   PER  EMPLOYEE    (SURGICAL  AKD    MEDICAL)    TREATED 
47   Metal    Working   Industries 

caped  with  the  fewest  number  of  cases  include  two 
small  plants,  two  of  medium  size  and  one  which  might  be 
classified  as  either  small  or  medium  sized.  Another 
fact  brought  out  by  the  graph  is  that  approximately  70 
per  cent,  of  the  establishments  treated,  fewer  cases  than 
the  average  and  that  fully  half  of  these,  about  35  per 
cent,  of  the  total  number  of  establishments,  handled  less 
than  half  the  average  number  of  cases,  the  most  fortu- 
nate plant,  one  of  medium  size,  having  occasion  to  treat 
but  nine  cases  per  hundred  employees.  Only  about  30 
per  cent,  of  the  establishments  were  called  upon  to  care 
for  more  than  the  average  number  of  cases  per  em- 
ployee and  the  greater  number  of  this  minority  were 
establishments  employing  an  average  number  of'  work- 
ers, plants  of  medium  size,  intermingled  with  which 
are  about  equal  numbers  of  comparatively  large  and 
small  establishments. 


7*^^ ;.V      '^,  .,'..'.'      4^  JJ      J^^t.      '■''■''■"■'■■"'■ 


CHART    11.     AVERAGE  COST    (SURGK  AL   AxND    MEDICAL)    PER   EMPLOYEE 
47    Metal    Working   Industries 

Accepting  the  average  number  of  cases  (medical  and 
surgical)  in  the  metal  trades  as  typical  of  that  industry 
IS  well  within  legitimate  bounds  and  quite  conservative, 
for  seven  plants  out  of  ten  would  show  more  favorable 
results  and  fully  as  many  establishments  as  were  bur- 
dened with  more  than  the  average  number  of  cases  per 
employee  would  escape  with  less  than  half  the  average 
number.  If  the  establishments  with  unusually  many 
and  unusually  few  cases  are  taken  as  exceptional  and 
disregarding  in  estimating  the  probabilities  of  cases,  the 
mean  annual  average  in  the  metal  trades  would  be  in 
the  neighborhood  of  five  cases  per  employee.  How- 
ever, counting  on  the  probability  of  h^  casc'^  for  metal 
trades  establishments  should  make  any  disappointment 
in    the   results   obtained    in   a   plant    providing   proper 
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health  supervision  very  unlikely.  This  number  of  cases 
\vould  include  all  minor  ailments,  cuts  and  bruises,  etc., 
which  would  naturally  be  attended  to  where  proper  fa- 
ne*"lected  ^''^  P™^'*^^^  and  otherwise  ignored  and 
■  The  number  of  cases  to  be  anticipated  in  a  plant 
though  It  emphasizes  the  necessity  of  proper  health 
supervision  in  industr)-,  forms  no  conclusive  argument 
to  the  employer  who  imagines  he  cannot  afl^ord  to  look 
after  the  health  of  his  workers,  unless  this  information 
is  accompanied  by  pretty  reliable  data  as  to  the  prob- 
able cost  to  him  of  rendering  the  much  needed  relief 
•charts  11  and  III  depict  the  average  cost  of  treating  the 
cases  in  the  same  forty-seven  metal  working  establish- 
ments arranged  in  order  of  costliness— the  most  costly 
ranked  first,  etc. 

The  variations  in  cost,  shown  in  Chart  II    ayera<^e 
cost   per   employee,   though   quite   marked,   are  not  Is 
pronounced  as  the  variations  in  the  number  of  cases 
per  employee,  depicted  on  Chart  I.     Furthermore,  with 
the  exception  of  plant  No.  5,  the  most  costh'  in  health 
supervision  per  employee  and  also   the  one   in  w^hich 
most  cases  per  employee  were  treated,  there  is  scarcely 
an  establishment  which  ranks  in  the  same  order  in  "cost 
per  employee'  as  in  "cases  per  employee,"  though  the 
plants  at  which  the  number  of  cases  per  employee  were 
close  to  the  average  are  pretty  uniform  in  cost.     The 
exception  in  the  case  of  plant  No.  5  indicates  beyond 
question  of  doubt  that  the  conditions  in  that  particular 
establishment  are  quite  unusual,  and  this  plant  could 
legitimately  be  ignored  in  compiling  averages  for  num- 
bers and  costs  of  cases.     If  this  were  done,  a  material 
reduction  would  show  both  in  the  average  number  of 
cases  and  in  the  cost  of  the  cases.     Though  the  graph, 
Chart  II,  indicates  that  about  half  the  costs  for  health 
supervision  were  below  and  half  above  the  average  of 
.Si. 84  per  employee  per  year,  the  fact  that  plant  Xo.  5 
is   included  in  the  compilation   of   the  average  makes 
such  average  about  as  conservative  for  cost  as  that  of 
6^  cases  per  employee  is  for  number  of  cases.     Ac- 
cepting  the   figure   of   $1.84  as   the   average   cost   per 
employee  for  proper  health  supervision  during  an  aver- 
age year  of  2,500  working  hours,  the  average  cost  of 
h.ealth  supervision  for  each  hour's  work  of  an  employee 
amounts  to  less  than  three-quarters  of  a  mill.     Each 
second  of  a  worker's  time  earning  thirtj'  cents  an  hour 
— a  rate  which  may  be  taken  as  representing  the  aver- 
age wage  of  a  worker  in  the  metal  trades — would  be 
worth  something  more  than  eight-hundredths  of  a  mill. 
Therefore  ten  seconds  of  a  worker's  time  would  com- 
mand close  to   15  per  cent,  more  than  the  cost  of  an 
hour's  proper  supervision  of  his  or  her  health.     Even 
in  the  case  of  plant  No.  5,  at  which  occurred  an  un- 
usual number  of  cases,  costing  very  much  above  the 
average.  $7.40  per  employee  per  year,  the  average  cost 
of  health  supervision  represents  less  than  the  value  of 
thirty-one  seconds  of  each  hour  of  a  thirty  cent  per 
hour   worker.      Authentic   figures   thus   show   that   the 
pre\ention   of   the  usual   winter   colds — prevention   of 
which  is  quite  possible  by  proper  medical  attention — 
such  colds  necessitating,  if  nothing  more,  frequent  in- 
terruptions for  the  worker  to  blow  his  nose,  or  the  re- 
moval  of   the  excuse   for  complaining  of  a   headache 
brought  about  by  eye  strain,  indigestion  or  almost  any 
other  of  the  minor  ailments  to  which  we  are  all  subject 
and  have  not  the  fortitude  to  completely  ignore — just 
the  prevention  of  these  little  items  would  represent  a 
saving  sufficient  to  go  a  long  ^^ay  toward  jiaying  for 
proper  health  supervision  of  our  industrial  workers. 

Chart  III  which  depicts  the  average  costs  per  case 
treated   in   the   forty-seven   metal    trade  establishments 
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brings  out  some  interesting  points  that  should  tend  to 
remove  any  lingering  doubts  as  to  the  expensiveness  of 
industrial  health  supervision.  By  far  the  most  costly 
average  per  case  occurred   in   plant   No.   3,   which,  as 


I         I         I         1         I 

CHART    in.      .AVERAGE     COST    PER     CASE     (SURGICAL     AND     MEDICAL) 


was  shown  on  Chart  I,  had  next  to  the  fewest  number 
of  cases.  Chart  II  shows  that  the  cost  per  employee 
per  year'  was  considerably  above  the  average,  it  is  true, 
but  "only  about  half  that  of  the  cost  per  employee  in 
plant  No.  5,  where  the  cost  per  case  was  but  forty-one 
cents.  Of  the  thirty-four  plants  in  which  the  average 
cost  per  case  is  above  the  average  of  27.2  cents,  all  but 
five  treated  below  the  average  number  of  cases  per  em- 
ployee. This  forcibly  confirms  the  law  of  averages  and 
indicates  that  in  establishments  where  the  cost  per 
average  case  in  high  there  are  usually  serious  accidents 
requiring  surgical  attention,  that  the  general  health  of 
the  employees  is  good  and  that  the  minor  accidents 
so  prevalent  where  health  is  poor  are  few  in  number. 


cen^  0/  medic^  cases 


CHART    IV.     PROPORTION    OF    MEDICAL    CASES    TREATED 
28    Metal   Working   Industries 

In  twenty-eight  of  the  metal  trade  establishments 
care  was  taken  to  segregate  medical  from  surgical  cases 
and  the  proportions  of  medical  cases  throws  consider- 
ably more  light  upon  the  \alue  of  proper  health  super- 
vision. There  is  probably  not  an  industrial  manager  in 
the  country  who  does  not  dread  accidents  to  his  em- 
ployees, be  the  accidents  serious  or  minor,  for  such 
cases,  which  nearly  invariably  necessitate  and  monop- 
olize surgical  attention,  are  those  which  he  has  to  pay 
for.  directly,  or  indirectly  through  insurance  companies 
— the  law  demands  it.  Medical  cases,  on  the  other 
hand,  although  this  is  not  fully  appreciated  by  many 
employers,  have  to  be  directly  paid  for  by  the  manage- 
ment, as,  unless  serious,  they  can  seldom  be  relegated 
to  the  insurance  companies  for  adjustment.  The  em- 
ployer may  pay  for  the  medical  cases  indirectly  and  un- 
knowingly, but  pay  for  them  he  must,  for  they  reduce 
the  efficiencv  of  his  employees,  reduce  his  output  and 
elevate  his  production  costs. 


Chart  IV  shows  the  percentages  of  the  number  of 
medical  cases  treated  in  the  twenty-eight  metal  trade 
establishments  referred  to.  The  average  per  cent,  of 
medical  cases  is  between  one-fifth  and  one-quarter  of 
all  cases  treated  and  the  fluctuations  in  the  percentages 
of  the  various  plants  is  quite  marked,  about  40  per  cent, 
being  above  the  average.  These  higher  percentages 
are  particularly  illuminating,  for  they  explain  in  great 
measure  the  reasons  for  some  of  the  higher  annual 
health  supervision  costs  shown  on  Chart  II.  Take  the 
tour  largest  percentages  on  Chart  W .  to  illustrate. 
These  all  occurred  in  establishments  at  which  the  cost  ■ 
per  employee  was  above  the  average,  yet,  in  each  in- 
stance, the  number  of  cases  per  employee  was  below 
the  average  (see  Charts  I  and  II).  This  means  that 
the  average  medical  case  entails  a  greater  expense  for 
I'eatment  than  the  average  surgical  case. 

The  cases  which  the  employer  has  usually  to  pay  for 
\\ithout  assistance   from  the  insurance  companies,  and 
which,  it  must  be  admitted,  could  be  most  readily  pre- 
\  ented  by  proper  medical  supervision,  are  really  the  more 
costly  ones.    Added  to  this,  it  is  the  medical  case  which 
more    seriously    interferes    with    a    worker's    industry. 
They  are  apt  not  to  respond  as  rapidly  to  treatment  as 
the    average    surgical    case    which    has    been  properly 
dressed  and  are  much  more  liable  to  sap  the  energy  of 
the  worker.     It  is  far  easier  to  attend  to  a  task  with  a 
carefully  bandaged  finger  or  arm  than  it  is  with  an  ob- 
stinate headache.    Though  medical  cases  are  not  apt  to 
be  as  frequent  in  an  establishment  which  takes  proper 
precautionary  measures   to  maintain   the  health  of   its 
employees  as  cases  recpiiring  some  kind -of  surgical  at- 
tention, it  would  probabl}'  pay  and  pay  well  to  install 
facilities  for  caring  for  medical  cases  even  if  surgical 
cases  were  neglected.     Medical  cases  drain  the  vitality 
of   the   worker,   seriously   interfere  with   his  efficiency 
imd  are  paid  for  at  a  maximum  price  by  the  employer 
who  does  not  provide  every  facility  for  their  treatment. 
Charts  V  and  VI  indicate  the  seriousness  of  surgical 
cases  in  those  of  the  metal  trade  establishments  in  which 
surgical   case   expenses   were   most   carefully   compiled 
and   classified — Chart   V   showing  the   number   of    re- 
dressings  required  per  average  case  and  Chart  VI  the 
home   visits   required   for  the  proper  attention   to   the 
patient  in  the  more  serious  cases.    Naturally  redressings 
and  home  visits,  as  they  are  counted  as  cases  in  the  com- 
pilations, tend  to  multiply  the  number  of  cases  treated 
per  emplo\'ee  and  also  to  reduce  somewhat  the  cost  per 
average  case,  though  the  seriousness  of  an  accident  ma}- 
at  times  elevate  the  average  cost  of  health  supervision 
per  employee.    This  is  particularly  noticeable  in  the  in- 
stance of   plant   No.   22,   at  which   an   average  of  8.4 
redressings  for  each  surgical  case  was  necesasry.    Chart 
III  shows  that  the  frequent  surgical  redressings  at  this 
establishment  did  not  bring  the  cost  per  case  materially 
below  the  average ;  Chart  I,  that  even  with  the  numer- 
ous redressings  the  number  of  cases  per  employee  were 
not  very  much  greater  than  the  average ;  and  Chart  II 
shows  that  the  average  cost  of  health  supervision  per 
cmplovee  was  some  16  or  17  per  cent,  higher  than  the 
r.verage.     Similar   inspections    of    the    various    charted 
records  for  plants  in  which  unusually  frequent  redress- 
ings were  necessary  reduce,  as  a  rule,  the  cost  of  health 
supervision  per  employee,  provided,  of  course,  medical 
cases  are  not  unusually  frequent. 

The  graph.  Chart  VI,  though  apparently  contradic- 
torv  in  certain  respects  to  that  of  Chart  \'.  actually  em- 
phasizes the  value  of  proper  facilities  at  the  plant  for 
caring  for  surgical  cases.  It  would  naturally  be  ex- 
pected that  the  more  serious  accidents  would  require 
•the  greater  number  of  redressings,  yet  it  will  be  noted 
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from  Chart  VI  that  in  some  establishments  at  which 
the  number  of  redressin?s  was  high  comparatively  few 
home  visits  were  made,  while  at  other  establishments 
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CHART    V.     AVEBAGE    N-UMBER    OF    REDRESSINGS    PER    SURGICAL    CASE 
do    -Metal    VV  orking   Industries 

uhere  redressings  per  surgical  case  were  less  frequent 
niuch  more  frequent  home  visits  seem  to  have  been 
necessary.     This  apparent  contradiction  is  explained  by 


AVERAGE    .Vl'MBER    OF    HOME   VISITS    PER 
TREATED 
Metal    Working    Indlistr 


CRGICAL    CASE 


the  tact  that  a  worker  who  has  met  with  certain  kinds 
ot  accidents  requiring  surgical  attention  will  recuperate 
much  more  rapidly  when  his  general  health  is  super- 
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NUMBER    OF    PHYSICAL    EXAMINATIONS    PER 
YEAR    PER    EMPLOYEE 
27    Metal    Working    Industries 

Vised  than  when  in  a  run  down  condition.  This  fre- 
quently permits  the  healthy  convalescent  to  report  at 
the  plant  for  redressings  and  at  the  same  time  attend  to 


advicld^a's  I'^I^^'^'T     ^^  '°""^'  this  cannot  be 
itTnot'ifus™!;;  '"'  ^'^  ^"™"^  ^^^■■^^  '"^'-^^  that 

tion'wilf  "^'''''  '^r'''^^'  ^  '^'^  requiring  surgical  atten- 
tion will  necessitate  two  redressings  and  one  sureical 

ot  the  patient.    These  estimates  are  obviouslv  subject  to 
,      .      1  J  variations,  but  they  are  quite  accurate  enough  to 
^H    vll  f  ^'  f  T"""  '"'h'^h  to  plan  for  an  adequate  med- 
I    .cal  force  for  the  usual  run  of  mishaps  which  must  be 

I  SSjn"'  ^"'^^.^"^^  -  ^'--  -  '"--t-^e 
I  There  is  one  other  important  matter  pertaining  to 
ealth  supervision  in  industry  that  deserves  attention 
tne  value  of  physical  examinations  of  the  employees' 
As  a  precautionary  measure  there  can  be  no  que'stion 
but  that  physical  examinations,  which  naturally  can  be 
pel  tomied  at  a  minimum  of  expense  in  establishments 
maintaining  lacilities  for  proper  health  supervision,  are 
extremely  valuable— epidemics  can  be  forestalled  con- 
tagion prevented,  etc.-but  their  value  to  the  employer 
m  dollars  and  cents  is  not  generally  recognized  'in 
nmeteen  ot  the  forty-seven  metal  trade  establishments 
physical  examinations  were  made  with  more  or  less  fre- 
quency, as  graphically  depicted  on  Chart  \TI.  and  in 
scarcely  an  instance  were  the  medical  cases  treated  in 
the  particular  plants  above  the  average  of  22.32  per 
cent,  of  the  total  number  of  cases  and  in  manv  instances 
considerably  below  the  average.  Where  but' occasional 
examinations  were  made,  there  was  no  appreciable  re- 
duction in  the  percentage  of  medical  cases,  but  in  es- 
tablishments where  physical  examinations '  were  con- 
ducted with  any  regularity  the  reduction  was  quite 
marked.  With  annual  examinations,  the  average  reduc- 
tion was  about  tjA  per  cent. ;  with  examinations  twice  a 
year,  a  5  per  cent,  improvement  was  general ;  and  when 
physical  examinations  were  made  every  three  or  four 
laonths  the  decrease  in  the  average  percentage  of  med- 
ical cases  was  very  marked,  close  to  75  per  cent,  in  the 
majorit}^  of  cases.  It  is  \er\'  doubtfufif  this  heavy  re- 
duction could  be  counted  upon  in  all  plants,  or  that  it  is 
truly  typical,  but  it  does  forcibly  indicate  the  value  of 
frequent  regular  physical  examinations  as  an  important 
aid  in  maintaining  a  high  health  standard. 

In  twenty  of  the  forty-seven  metal  working  estab- 
lishments included  in  Mr.  Alexander's  report,  attending 
physicians  and  nurses,  or  other  trained  assistants,  are 
regularly  carried  on  the  payrolls  of  the  companies  and 
are  on  hand  for  any  emergency,  while  in  the  balance 
regular  physicians  are  employed  part  time,  or  are  sub- 
ject to  call,  and  other  medical  assistance  provided  as 
the  management  has  seen  fit.  The  twenty  plants  main- 
taining regular  medical  staffs  employ  aii  aggregate  of 
some  294,646  hands,  while  in  the  twenty-seven  plants 
not  so  well  cared  for,  but  79,931  workers  are  employed 
and  the  average  cost  of  health  supei-vision  is  materially 
higher.  In  a  number  of  plants  at  which  physicians  are 
employed  only  part  time,  subject  to  call  and  Where  reg- 
ular nurses  are  engaged  in  only  some  of  the  establish- 
ments, the  average  cost  of  health  supervision  is  some 
86.4  per  cent,  higher  than  the  average  cost  in  the  forty- 
seven  establishments. 

With  this  very  noticeable  ditiference  in  the  economy 
of  health  supervision  in  plants  with  and  without  regular 
medical  staffs,  it  must  be  evident  that  any  recommen- 
dations as  to  advisable  size  of  staff,  etc.,  should  he  based 
on  the  experience  of  those  establishments  that  employ  a 
legular  corps  of  medical  attendants.  This  is  not  diffi- 
cult and  should  establish  an  cflRcient  and  well  balanced 
staff  for  plants  engaged  in  almost  any  of  the  industrial 
pursuits,  quite  as  well  as  for  those  of  the  metal  trades. 
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]!ased  on  the  data  presented  in  Mr.  Alexander's  report, 
therefore,  the  medical  staffs  which  would  promise  to  be 
best  fitted  to  cope  with  the  medical  and  surgical  cases 
to  be  anticipated  in  the  ordinary  industrial  establish- 
ments— medical  staffs  which  would  not  only  be  qualified 
to  rise  to  any  probable  emergency  but  which  could  also 
be  maintained  at  a  minimum  expense  commensurate 
with  the  necessity  of  adequate  facilities  and  prompt 
attention  in  all  cases — arc:  For  establishments  employ- 
ing less  than  3,000  hands,  one  physician  and  one  nurse 
(male  or  female,  as  would  be  most  appropriate  for  the 
particular  establishment)  ;  for  establishments  carrying 
from  3,000  to  4,000  workers  on  the  payroll,  one  physi- 
cian and  two  nurses ;  one  with  5,000  to  6,000  employees, 
two  physicians  and  two  nurses;  while  an  establishment 
with  from  7,000  to  10,000  workers  would  require  for 
proper  health  supervision  a  staff  of  four  doctors  and 
eight  nurses.  In  establishments  employing  more  than 
20,000  hands,  a  regular  physician  with  two  assisting 
nurses  for  each  thousand  employees  appears  to  be  the 
number  required.  In  all  industrial  establishments,  fur- 
thermore, additional  physicians  should  be  engaged,  when 
possible,  subject  to  call  for  service  in  cases  of  emer- 
gency. These  recommended  medical  staffs  are  not  only 
w-ell  balanced  but  should,  under  usual  conditions,  main- 


tain the  cost  of  health  supervision  per  employee  per  year 
fairly  constant  in  the  respective  establishments  of  a 
similar  industry. 

A  comprehensive  investigation  into  the  cost  of  proper 
industrial  health  supervision  for  other  trades,  modeled 
after  the  foregoing  study  of  the  metal  trades,  could  be 
made,  but  the  data  in  Mr.  Alexander's  report  pertaining 
to  other  classes  of  industry  do  not  cover  a  sufificient 
number  of  establishments,  nor  represent  a  sufficiently 
large  number  of  employees,  to  promise  as  reliable  de- 
ductions as  those  applying  to  the  metal  trades. 

In  four  of  the  establishments  which  submitted  reports, 
health  supervision  had  been  extended  to  include  that  of 
employees'  families  at  their  homes  and.  though  this  ma- 
terially increased  the  average  cost  of  health  supervision 
per  employee,  there  is  no  question  that  everyone  of  the 
industries  was  materially  benefited.  The  returns  to  the 
employer  for  his  investment  for  proper  supen-ision  of 
the  health  of  his  employees  are  so  great  that  he  can  well 
afford  to  look  after  the  health  of  his  employees'  families. 
if  it  entailed  an  expenditure  from  which  no  orofit  was 
realized.  A  spirit  of  respect,  lo)'alty  and  cooperation 
is  engendered  and  no  greatei-  influence  can  be  wielded 
to  bridge  the  chasm  which  has  developed  between  capital 
and  labor. 


The  importance  of  properly  planninp  toot  layouts  in 
viachiiic-sliop  manufacturing  and  determininp  the  most 
economical  size  of  lot  is  shown  by  the  comparative 
productive  tabor  costs  of  $2.24  for  makinp  a  sliaft 
singly,  and  9.4  cents  per  sliaft  for  a  lot  of  200.  The 
analysis  of  this  shaft  also  covers  tots  of  S.  10.  25.  5° 
and  roo  pieces.  The  increase  of  cost  due  to  loss  of 
production  from  unused  capacitv  ranges  from  10  In 
164  per  cent. 

IT  is  the  desire  of  every  manufacturer  to  increase  his 
volume  of  profitable  business  to  a  maximum.  To 
do  so,  it  is  necessary  to  obtain  all  production  possi- 
ble from  existing  machine-tool  equipments.  The  ma- 
jority of  manufacturing  establishments  are  equipped  for 
the  purpose  of  turning  out  standard  appartus  in  certain 
predetermined  quantities.  However,  a  certain  amount 
of  special  work  must  usually  be  carried  on.  In  periods 
of  dull  business,  manufacturers  are  willing  to  accept  it 
to  keep  their  shops  busy.  In  periods  of  rush  business, 
the  manufacture  of  special  business  seriously  retards  the 
production  of  standard  appartus.  It  is  the  object  of 
the  following  to  discuss  the  points  that  should  be  taken 
into  consideration  in  figuring  the  costs  of  producing 
special  apparatus. 

The  tendency  of  salesmen  is  to  sell  anything  they 
can  in  order  to  boost  the  volume  of  their  sales.  How- 
ever, before  the  home  office  accepts  business  of  a  spe- 
cial nature,  it  must  be  carefully  scrutinized.  The  de- 
parture from  standard,  the  need  of  special  features, 
the  probable  demand  for  these  same  features  in  the 
future,  the  extra  cost  and  time  required  for  making  the 
modifications,  the  relations  with  the  customers,  the  ef- 
fect that  refusal  to  quote  will  have  on  pending  and 
future  business — all  must  be  given  consideration,  and 
quotation  only  made  if  all  of  these  conditions  are 
especially  favorable.  High  prices  are  usually  quoted. 
The  salesman  can  help  his  home  office  considerably 
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Tlic  author,  Mr.  A.  G.  Popcke,  praduated  from  Cor- 
nell University  in  1906,  spent  two  years  in  the  appren- 
ticeship course  of  the  IVestinphouse  Electric  and  Manu- 
facturing Company,  and  since  that  time  has  been  en- 
gaged in  industrial  cnpineerinp  work  for  that  firm, 
including  the  application  of  motors  and  motor  control 
in  metal-working  plants.  At  present  Mr.  Popcke  is 
supcrznsing  development  zvork  in  connection  zfith 
electric   nwtors  and   their   control   in   industrial   plants. 

by  discouraging  the  specifications  by  customers  of 
features  differing  from  standard  practice.  The  alert 
salesman  learns  in  advance  the  needs  of  his  customers 
and  by  a  little  well  placed  argument  can  swing  the  re- 
quirements into  line  with  standards  and  produce  the 
greatest  profits.  Standards  are  usually  selected  to  meet 
prevailing  demands.  In  this  way  the  salesman  renders 
good  service  to  both  his  company  and  his  customer. 

The  better  a  shop  is  organized  to  manufacture  its 
product  economically,  the  greater  will  be  the  cost  of 
special  modifications.  A  well  systemized  shop  is  ar- 
ranged so  that  an  order  for  a  standard  design  can  be 
placed  and  filled  with  the  least  possible  expense.  Manu- 
facturing information  is  permanent  and  clerical  work 
is  minimized.  Materials  are  ordered  in  advance  and 
in  quantities  to  take  advantage  of  best  market  condi- 
tions. The  various  processes  in  connection  with  manu- 
facture are  performed  economically.  Permanent  tools 
are  made,  and  when  a  machine  is  adjusted  for  a  given 
process  it  can  be  employed  at  that  process  long  enough 
to  minimize  the  cost. 

The  progress  of  such  work  through  the  plant  can 
be  systemized  and  the  machines  arranged  for  most 
economical  handling  of  materials.  Manufacturing 
conditions  can  be  made  ideal  and  costs  reduced  to  the 
lowest  possible  point  only  when  a-  shop  can  be  devoted 
to  one  line  of  work,  turning  out  one  standard  product. 
just  as  a  workman  can  become  most  expert  at  a  given 
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operation  when  he  devotes  his  whole  time  and  atten- 
tion to  that  operation.  Under  such  shop  conditions 
the  overhead  expense  can  be  made  very  small,  and  other 
advantages  follow. 

Products  of  a  special  nature  are  not  only  more  ex- 
pensive in  themselves,  but  they  add  to  the'cost  of  all 
standard  apparatus  going  through  the  shop.  It  is 
doubtful  if  any  manufacturer  who  is  attempting  to  pro- 
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FIG.    I.      TOOL    LAYOUT    IX    ORDER    OF    SEQUENCE    OF    OPERATIONS 
Laid   Out    to   Produce   47    Shafts  Per   Hour   in   Lots   of   200. 

duce  both  standards  and  specials  fully  realizes  the  ex- 
tra expense  that  specials  cost  him.  Any  departure 
whatever  from  standard  requires  some  special  atten- 
tion. Special  orders  and  increased  correspondence, 
special  inspection,  all  add  to  the  cost  to  a  degree  not 
^•rdinaril)'  appreciated.  Specials  are  rarely  required  in 
large  quantities ;  the  larger  the  quantities,  the  more 
nearly  the  special  comes  to  a  standard  and  the  lower 
the  unit  cost  until  the  minimum  for  ideal  conditions  is 
reached.  For  specials  as  generally  ordered,  materials 
must  be  requisitioned  in  small  quantities  and  under  dis- 
advantageous market  conditions.  Work  must  be  per- 
formed with  inadequate  tools  because  the  expense  of 
proper  tools  is  not  warranted.  When  tools  are  a\ail- 
able  they  must  be  set  up  and  adjustments  made  for  per- 
fonuing  work  that  often  requires  less  time  than  the 
adjustments  themselves.  The  arrangement  of  tools 
and  the  methods  of  handling  work  must  be  prescribed 
with  such  specials  in  view.  The  special  work  retards 
the  progress  of  standard  work  by  utilizing  the  time  of 

TABLE  1 
Time  to  Produce  by  Operations 


Time  in  Hours 

Time  per  Piece 

Number  of  Pieces  per  Hour 

Total 

Lots  of 

Lots  of 

Operation 

Set 

Mach- 

Up 

ining 

Each 

First 

Addi- 

3 

10 

25 

50 

100 

200 

1 

5 

10 

23 

30 

100 

200 

Piece 

tional 

Piece 

35 
18 

47 
20 

59 

23 

.387 
SO 

.013 
.04 

.40 
.43 

.013 
.04 

.09 

118 

05 
079 

028 
056 

021 

048 

.017 
044 

015 

042 

2 
2 

11 
8 

20 
12 

66 

24 

Knurl 

1Q6 

.034 

.23 

.034 

073 

054 

042 

0.^8 

0.«) 

0,-i.i 

4 

13 

18 

23 

26 

27 

28 

Straighten 

10 

.05 

.15 

.05 

07 

06 

054 

052 

(KSl 

(b 

6 

14 

16 

18 

19 

19 

20 

Mill  Flat 

.483 

33 

.017 
.02 

.50 
.35 

.017 
020 

.114 
.086 

.065 
0.S3 

036 
.033 

02  V 
,027 

.022 
.023 

019 
021 

2 
3 

8 
11 

15 
19 

2/ 
30 

3'/ 

37 

4.-) 
43 

52 

Mill  Key  way 

4V 

Finish  Grind 

.271 

.059 

.33 

.059 

.113 

.086 

.07 

.065 

,062 

06 

3 

8 

11 

14 

15 

16 

16 

men  and  machines  that  could  be  more  efficiently  em- 
ployed on  standard  processes.  Efficient  progress  of 
work  is  frequently  impossible  with  sjiecials ;  the  han- 
dling of  materials  cannot  be  so  well  planned  as  with 
standards  nor  the  time  of  machines  and  operators  so 
well  utilized.  Operators  who  are  expert  and  efficient 
at  a  standard  process  may  work  very  inefficiently  at 
special  work  which  probably  does  not  last  long  enough 
for  them  to  acquire  proficiency. 


To  show  in  dollars  and  cents  the  eftect  upon  cost 
when  producing  machine  parts  not  conforming  exactlv 
to  standard  in  line  with  a  predetermined  layout,  the 
cost  of  producing  shafts  will  be  discussed  in  detail. 

Before  an  operation  can  be  accomplished  on  any 
machine  tool,  it  is  necessary  to  set  up  the  ciuting  tools 
and  make  the  necessary  adjustments  which  have  been 
decided  upon  to  produce  the  job  most  economically. 
The  time  to  make  these  adjustments  is  the  same  wheth- 
er one  piece  or  lOo  or  more  pieces  are  produced.  Thus 
the  total  time  to  produce  each  decreases  with  the  quan- 
tity of  the  lot  machined ;  actual  values  are  given  in  the 
following  discussion. 

The  operations  required  to  complete  the  shafts  after 
they  are  rough  turned  and  centered  are  as  follows : 

I.  face  ends;  2.  grind  for  knurl;  3,  knurl;  4. 
straighten;  5.  mill  flat;  6.  mill  keyway :  7.  finish  grind. 
The  machines  for  performing  these  operations  are  ar- 
ranged in  the  same  sequence  as  the  operations  are  per- 
formed, making  very  little  trucking  necessary.  One 
man  completing  an  operation  sets  his  work  aside  where 
the  next  man  can  pick  it  up.     See  Figure  i. 

Any  shafts  that  have  special  operations  on  them  in- 
terfere with  this  flow  and  cause  congestion  and  delay. 
A  certain  amount  of  scrap  is  unavoidable,  which  in 
the  case  of  standard  shafts  can  be  taken  from  stock 
and  replaced  at  small  expense  when  the  next  lot  is 
made,  but  the  scrapping  of  a  special  shaft  may  necessi- 
tate the  bringing  .through  of  one  shaft  alone  at  an  ex- 
tremely high  cost,  as  will  be  explained  by  figures  given 
below.  It  also  requires  more  supervision  and  inspec- 
tion than  a  large  quantity  of  standard  shafts. 

Table  i   shows  the  relation  of  time  to  produce  one 
piece  when  made  in  quantity  lots  of  i,  5,  10,  25,   so, 
100  and  200.    The  set  up  time  and  the  time  to  complete 
machine  work  are  given.    The  sum  of  these  is  the  time 
to  produce  one  piece.     The  time  to  produce  each  piece 
after  tlie  first  is  completed  is  equal  to  the  machining 
time.     From  these  values  the  time  required  to  produce 
each  piece  in  the  quantities  shown  are  figured.     With 
the  latter  as  a  basis,  the 
number   of    pieces    pro- 
duced per  hour  per  tool 
are  calculated. 

Table  2  gives  the  cost 
of  labor  to  produce  these 
shafts  when  made  in  the 
quantity  lots  given  in 
Table  i.  The  hourly 
rate  per  operator  is 
given  in  the  first  column. 
The  cost  of  labor  per 
operation  is  figured  on 
the  basis  of  a  bonus  sys- 
tem. The  cost  of  labor 
is  equal  to:  Thne  to 
complete  x  hourly  rate 
X  i.T:0  if  completed  in 
the  time  specified.  If  not 
completed  in  this  time,  it 
is  figured  on  a  straight  hourly  basis,  h'or  example,  to 
face  ends  of  one  shaft  requires  0,4  hours,  and  at  an 
hourly  rate  is  22  cents,  the  cost  to  make  the  first  piece 
is  0.4' X  0.22  X  1.30  =  ?o.  1 145. 

The  cost  of  labor  figured  on  this  basis  is  the  mini- 
mum. In  case  the  operation  is  not  completed  in  the 
time  specified,  the  operator  will  not  earn  his  bonus,  re- 
sulting in  an  increased  cost  of  the  operation.  Then 
both  operator  and  employer  are  losers.     In  the  above 
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case  if  0.5  hours  were  required  instead  of  0.4  hours 
the  cost  would  be  0.5  X  0.22  =  $0.11  and  the  operator 
would  be  paid  on  his  regular  hourly  rate.  The  object 
of  the  bonus  system  is  to  meet  or  better  the  time  re- 
quired to  complete  an  operation. 

TABLE  2 
Labor  Cost  of  Operations 


Hourly 
Rate 

Cents 

22 
32 
22 
22 
28 
28 
32 

Cost 

Cost 

ler  Piece  in  Lots  of 

Operation 

First 
Piece 

Each 

Additional 

Piece 

5 

10 

25 

50 

100 

200 

$.1145 
.1785 
.0657 
.0429 
.1820 
.1275 
.1370 

$.0037 
.0166 

0097 
.0143 

0062 
.0073 
.0247 

$026 
.049 
.021 
.020 
.041 
.031 
.045 

$015 
.033 
.015 
.016 
.024 
.019 
.036 

S.008 
.023 
.012 
.015 
,013 
.012 
.029 

S.006 
.020 
Oil 
.014 
.011 
.010 
.027 

8  005 
.018 
010 
.014 
.008 
.008 
.026 

S.004 

.017 

Knurl                 

.010 

Mill  Flat              

.007 

.008 

Finish  Grind 

.025 

Totals                    

S.8481 

$.233 

$.158 

S.112 

$.099 

$.089 

$085 

A  study  of  the  number  of  pieces  per  hour  produced 
under  the  various  operations  in  a  given  quantity  lot 
shows  considerable  variation  (see  Table  i  ).  If  only 
one   tool   is   available    for  each   operation,    economical 

TABLE  3 
Analysis  of  Output  in  Various  Quantity  Lots 


ing,  one  for  milling  flat,  one  for  milling  keyway  and 
three  for  finish  grinding. 

With  this  tool  equipment  as  a  basis  for  most  eco- 
nomical production,  Table  3  gives  an  analysis  of  what 
happens  when  shafts  are  brought  through  in  smaller 
quantity  lots.  The  num- 
ber of  pieces  produced 
per  hour  per  tool  (val- 
ues obtained  from  Table 
I),  number  of  tools, 
total  output,  overpro- 
duction of  each  tool 
when  compared  with  the 
operation  which  limits 
production  (milling  key- 
way  and  milling  flat  in 
this  example),  the  labor 
of  each  piece  ( obtained 
from  Table  2),  total 
value  of  overproduction. 
The  overproduc- 
tion  .'-hould  be  consid- 
ered as  a  loss,  since  it  is 
not  carried  out  on  the 
therefore,    represents 


tools    where    it    occurs    and 

loss  in  possible  production  time  of  these  equipments 
The  cost  figured  for  the  operation  is  based  on  turnin 
out  shafts  in  the  quantities  i)er  hour  i.er  tool  given. 


No. 
Pieces 


Face  Ends 

Grind  for  Knurl 

Knurl 

Straighten 

Mill  Flat 

Mill  Keyway .  . 
Finish  Grind . . . 


Face  Ends 

Grind  for  Knurl 

Knurl 

Straighten 

Mill  Flat 

Mill  Kej'way.  . 
Finish  Grind.. . 


Lots  of  200 


Tools 


Out- 
put 


Over- 
Pro- 
duc- 
tion 


per 
Unit 


.004 
017 

.010 
014 
007 

.008 

.025 


Total 
Value 


Lots  of  100 


076 
017 
090 
.182 
035 
0 
.025 


.0081  .064 
.023  .207 
.012    .228 


.015 
.013 
012 
.029 


.405 

0 

.0.?6 

.435 


Lots  of  1 


Face  Ends 

Grind  for  Knurl 

Knurl 

Straighten 

Mill  Flat 

Mill  Keyway. . . 
Finish  Grind . . . 


.115 
.179 
.066 
.043 

.182 
.128 
.137 


0 
.358 
.396 


.384 
.959 


No, 
Pieces 


Tools 


Out- 
put 


Over- 
Pro- 
duc- 
tion 


.005 
.018 
.010 
.014 
.008 
.008 
.026 


Total 
Value 


.080 
.054 
.110 
.196 
.016 
0 
.130 


20 

1 

20 

5 

.015 

17. 

2 

24 

9 

.033 

IS 

2 

36 

23 

.015 

16 

3 

48 

33 

.016 

15 

1 

15 

0 

.024 

19 

1 

19 

4 

.019 

11 

3 

33 

18 

.036 
Total 

.075 
.296 
.345 
.528 
0 
.076 
.650 


Lots  of  50 


Over- 

No. 

Out- 

Pro- 

Value 

Pieces 

Tools 

put 

duc- 
tion 

per 
Unit 

47 

1 

47 

10 

.006 

20 

2 

40 

3 

.020 

26 

2 

52 

15 

Oil 

19 

3 

57 

20 

.014 

37 

1 

37 

0 

Oil 

37 

1 

37 

0 

.010 

15 

3 

45 

8 

.027 
Total 

Total 
Value 


11 

1 

11 

3 

.026 

8 

2 

16 

8 

.049 

13 

2 

26 

18 

.021 

14 

3 

42 

34 

.020 

8 

1 

8 

0 

.041 

11 

1 

11 

3 

.031 

8 

3 

24 

16 

045 

Total 

.078 
.392 
.380 
.680 
0 
.093 
.720 


production  in  large  quantity  lots  cannot  be  obtained. 
For  a  uniform  flow  of  production,  based  on  producing 
in  lots  of  200,  one  tool  is  sufficient  for  facing  ends, 
two  are  required  to  grind  for  knurling,  two  are  re- 
quired for  the  knurling  operation,  three  for  straighten- 


This  loss  in  time  can  be  expressed  as  follows  con- 
sidering making  shafts  in  quantity  lots  of  200: 
Number  of  shafts  produced  per  hour.  ...   47 
Loss  due  to  overproduction  on  tools    (see 
Table  3)    S0.425 
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Loss    per    shaft    S0.009 

Cost  per  shaft    (see  Table  3) $0,085 

Total  cost  per  shaft $0,094 

Increase    in    cost    due    to    loss    in    produc- 
tion     10% 

Table  4  shows  how  this  loss  rapidly  increases  as  the 
quantity  lots  are  decreased. 

Thus  if  a  production  system  is  laid  out  to  produce 
economically  in  quantities  of  200,  bringing  through 
smaller  quantity  lots  produces  a  large  increase  in  cost 
not  only  in  the  time  lost  in  setting  up,  but  also  due 
to  vmequalized  production  produced  due  to  the  dift'er- 
ent  relative  time  required  to  carry  out  the  various 
0])erations. 


FK;.    2.     RII.ATION    OF    (VE.^RLV    OUTPUT)     (EFFICIENCY    OF    PRODUC- 

lUlN)     TO    UUA.VTITV     LOTS     OBT.MNED     BV     0PER.\T1NG     I„\YOUT     OF 

.M.\Ci;iNES    SHOWN     IN     FIG.     I. 

( )n  the  basis  of  operating  2700  hours  per  year,  the 
ma.xinium  production  possible  is  as  follows,  based  on 
making  the  .shaft  in  quantity  lots  as  indicated : 
Quantity  Lots       Shafts  per  Hour       Outjuit  per  Year 


200 

47 

127,000 

100 

43 

ii6,ooo 

50 

37 

100,000 

-5 

37 

73,000 

10 

15 

40,500 

5 

I 

8 
2 

21,600 
5,400 

The  total  labor  per 

ear  is 

as  follows: 

Ouantitv 

Labor  pe 

r          Number  of 

Labor  per 

Lots 

Shafts 

Shafts  per  Yeai 

Year 

200 

$.085 

127,000 

$10,800 

100 

.089 

116,000 

10,300 

50 

.099 

100,000 

9,900 

■25 

.112 

73,000 

8,200 

10 

.158 

40,500 

6,400 

5 

•233 

21,600 

5,040 

I 

.848 

5,400 

4,585 

The  veai 

Iv 

loss  in  production  based  on  the  data  given 

in  Table  3 

IS 

as  follow 

s : 

Quantity 

Loss  per  Hou 

r            Loss 

per  Year  of 

Lots 

2700  Hours 

200 

$ 

425 

$1,150 

100 

586 

1,580 

50 

781 

2,110 

25 

I 

375 

3,710 

10 

I 

.970 

5,320 

5 

2 

•343 

6,340 

I 

2 

7«5 

7,500 

and  the  yearly  loss  in  production  due  to  unequalized 
production  is  as  follows: 


Quantity 

\'alue  of  Labor 

Loss  per 

Total 

Lots 

per  Year  on  Shafts 

Year 

200 

$10,800 

$1,150 

$12,350 

100 

10,300 

1,580 

11,880 

50 

9,900 

2,110 

12,010 

25 

8,200 

3,710 

11,910 

10 

6,400 

5,320 

1 1 ,720 

D 

5,040 

6,340 

11,380 

I 

4,580 

7,500 

12,080 

Average     $11,900 
The  total  yearly  labor  figured  from  the  hourly  rate 
of  operators  is  as  follow; 


Operation     > 

'umber  of 

Hourly  Rate 

Total 

^Lichine 

pei 

Operator 

Hourly 

Rate 

Face  ends 

$  .22 

S  .22 

Grind  for  knurl 

2 

•32 

.64 

Knurl 

.22 

■44 

Straighten 

.22 

.66 

Mill  flat 

.28 

.28 

Mill  keywav 

.28 

.28 

Finish    grind 

3 

■32 

•96 

Total     $3.48 

Total  yearly  labor,  2700  X  3-48  ^  $9,400. 

On  the  basis  that  the  operators  earn  30  per  cent. 
bonus  if  they  complete  the  operation  given  in  Table 
I  in  the  time  specified,  the  total  yearly  labor  is  1.30  X 
9.400  =  $12,200. 

This  figure  checks  within  2  i)er  cent,  of  the  figure 
given  in  discussion  above  under  sum  of  value  of  labor 
per  year  on  the  shaft  and  loss  of  labor  due  to  un- 
cciualized  production. 

Figure  2  shows  these  values  graphically. 

\\'ith  this  data  it  is  possible  to  determine  the  rela- 
ti\  e  efficiency  of  production  when  producing  in  various 
quantit}-  lots.  The  value  of  input  in  this  case  may  be 
considered  equivalent  to  $12,000  per  year,  and  the 
value  of  output  the  value  of  labor  per  year  chargeable 
to  the  .shafts  actually  considered  in  figuring  labor  cost. 
Thus  the  shaded  portion  above  the  curve  representing 
labor  charged  to  the  shafts  is  the  loss  due  to  unequal- 
ized production  and  this  amount  is  not  ordinarily  in- 
cluded in  the  labor  cost. 

HOURS    PER    SHAFT 


The  sum  of  total  labor  charged  to  shafts  per  year 


IK;.   J.      REI-ATIO.V   of    (i)    cost   per   shaft  to  QUANTITY   PRODUCED 
PER  VEAR.   (2)    TI.ME  TO  COMPLETE  ONE  SHAFT  AND  COST  PER  SHAFT 


58 


INDUSTRIAL  MANAGF:MENT 


Januarv,  1918 


TABLE  -1 
An  alysis  of  Labor  Costs  in  Various  Quantity  Lots 


Lots  of 

Number  of  Shafts  per  Hour 

Loss  Due  to  Unequalized  Production  per  Hour 

Loss  per  Shaft 

Labor  per  Shaft  (Table  2) 

Total  Labor  per  Shaft 

Per  Cent  Increase  Due  to  Loss  in  Production. . 


1 

5 

10 

25 

50 

100 

47 

43 

37 

27 

15 

8 

.425 

.586 

.781 

1.375 

1.970 

2.343 

,009 

.014 

.021 

.051 

.131 

.292 

.085 

.089 

.099 

.112 

.158 

.233 

.094 

.103 

.120 

.163 

.289 

.525 

10 

16 

21 

45 

83 

125 

2 

2.785 

1.39 

.848 
2.238 

165 


These  same  values  are 
obtained  by  dividing  the 
valites  given  in  Table  2 
by  the  efficiency  of  pro- 
duction and  are  shown 
in  tabular  form  below, 
referring  to  the  same 
quantity  lots,  from  200 
down  to  I,  and  giving 
the  total  cost  per  shaft 
and  the  efficiencv. 


Quantity 

Cost 

Efficiencv  of 

Total 

Time  to 

Lots 

Obtained 

Production 

Cost  of 

Complete 

From 

Per  Cent. 

Shaft 

I   Shaft, 

Table  2 

Hour 

200 

$  .085 

90 

$  .095 

.021 

100 

.089 

86 

•113 

.023 

50 

•09g 

82.^ 

.12 

.027 

—  ■> 

.112 

68 

.164 

■037 

10 

.158 

53 

.298 

.067 

0 

•233 

42 

ODO 

•125 

I 

.848 

48 

2.22 

.500 

With  the  system  of  production  just  discussed,  most 
economical  production  results  when  shafts  are  manu- 
factured in  quantity  lots  of  200  and  when  the  total 
labor  cost  per  year  (2700  hours)  is  $12,000,  127,000 
shafts  being  produced.  Thus  any  job  which  tends  to 
decrease  this  output  should  be  charged  with  the  labor 
lost.  Bringing  through  shafts  in  smaller  quantities  re- 
duces this  production,  and  for  this  reason  the  cost  per 
shaft  in  smaller  quantity  lots  should  be  obtained  by 
dividing  $i 2,000  by  the  yearly  production  that  is  pos- 
sible  at   the  quantity  lot   under   consideration.     Thus, 

the  cost  per  shaft  should  be  as  follows  for  the  various         Figure  3  gives  the  relation  between  the  cost  of  the 
quantity  lots  referred  to  in  the  above  discussion :  shaft   and   quantities   that    can   be   produced   per   year 

(the  hyperbolic  curve).  The  straight  line  shows  the 
relation  between  the  time  to  coinplete  one  shaft  and 
the  cost  per  shaft,  on  the  basis  of  total  labor  per  year 
equalling  $12,000. 

C)n  the  basis  that  the  shop  is  working  full  capacity, 
these  curves  can  be  used  in  estimating  the  cost  of  labor 
chargeable  to  a  special  shaft,  if  the  time  to  produce 
the  latter  in  any  quantity  is  known.  The  labor  chargea- 
ble to  it  is  equal  to  the  cost  of  labor  equivalent  to  the 

TABLE  5 

Analysis  of  Output  in  Various  Quantity  Lots  Produced  on  Three  Different  Arrangements  of  Tools 


Quantity 
~  Lots  ' 

Shafts  per 
Year      12,000 

Cost  per  Shaft — 
-i-  Shafts  per  Year 

200 

100 

127,000 
116,000 

S  .095 
•113 

50 

100,000 

.12 

25 
10 

5 

I 

73,000 

40,500 

21,600 

5.400 

.164 
.298 

•555 
2.22 

Lots  of  1 

Lots  of  5 

Lots  of  10 

Lots  of  25 

Operation 

1 

1 
0 

c 

,  .2 

> 

3  J 

^•1 

3 

a 

d 

c 
>  3 

> 

3  = 
e2| 

4 

0 

a 
3 
0 

c 

> 

3,2 

o"rt 

1 

1 

d 

c 
.  -2 

>   3 

(I 

> 

0  a 

Case  1 

Face  Ends 

Grind  for  Knurl. . . 
Knurl 

2 
2 
4 
6 
2 
2 
3 

1 

1 
1 
1 
1 
1 
1- 

2 
2 
4 

t 
2 
3 

0 
0 
2 
4 
0 
0 
1 

.115 
179 
066 
.043 
.182 
.128 
.137 

Total 

0 

0 

.132 

.172 

0 

0 

.137 

11 
8 

13 

14 
8 

11 
8 

r 
1 

1 

1 
1 
1 

1 

11 

8 
13 
14 

8 
11 

8 

3 
0 
5 
6 
0 
3 
0 

.026 
.049 
.021 
.020 
.041 
.031 
.045 

Total 

.078 
0 

.105 

.120 
0 

.093 
0 

20 
12 

18 
16 
15 
19 
11 

20 
12 
18 
16 
15 
19 
11 

9 
1 

7 
5 
4 
8 
0 

.015 
.033 
.015 
.016 
.024 
.019 
.036 

Total 

.135 
.033 
105 
.080 
.096 
.152 
0 

35 
18 
23 
18 
27 
30 
14 

35 
18 
23 
18 
27 
30 
14 

'I 

9 

\t 
16 
0 

.008 
.023 
.012 
.015 
.013 
.012 
.029 

Total 

.168 
.092 
.108 

Straighten 

Mill  Flat 

210 
.169 

Mill  Keyway 

Finish  Grain 

.192 
0 

.441 

.396 

.601 

.939 

Case  2 

Face  Ends 

Grind  for  Knurl. . . 

Knurl 

Straighten 

Mill  Flat 

Mill  Keyway 

Finish  Grind 

2 
2 
4 
6 
2 
2 
3 

1 
2 
1 
1 
1 
1 
2 

2 
4 
4 
6 

2 
2 
6 

0 

2 
2 
4 
0 
0 
4 

.115 

.179 
.066 
.043 
.182 
.128 
.137 

Total 

0 

.358 
.132 
.172 
0 
0 
.548 

11 
8 

13 

14 
8 

11 
8 

1 
2 

1 
1 
1 
1 
2 

11 
16 
13 
14 
8 
11 
16 

3 
8 
5 
6 
0 
3 
8 

.026 
.049 
.021 
.020 
.041 
.031 
.045 

Total 

.078 
.392 
.105 
.120 
0 
.093 
.360 

20 
12 
18 
16 
15 
19 
11 

1 
2 
1 

1 
1 
1 
2 

20 
24 
18 
16 
15 
19 
22 

5 
9 
3 
1 
0 
4 
7 

.015 
.033 
.015 
.016 
.024 
.019 
.036 

Total 

.075 
.297 
.045 
.016 
0 
.076 
.252 

35 
18 
23 
18 
27 
30 
14 

1 
2 

35 
36 
23 
1.8 
27 
30 
28 

17 
18 
5 
0 
9 
12 
10 

.008 
.023 
.012 
.015 
.013 
.012 
029 

Total 

.136 
.415 
.060 
0 
.117 
.144 
.290 

1.210 

1.148 

.761 

1.162 

Case  3 

Face  Ends 

Grind  for  Knurl. .  . 

Knurl 

Straighten 

MiUFlat 

Mill  Keyway 

Finish  Grind 

2 
2 
4 
6 
2 
2 
3 

1 
2 
2 
2 

1 
1 
2 

2 
4 
8 
12 
2 
2 
6 

0 
2 
6 
10 
0 
0 
4 

.115 

.179 
.066 
.043 
.182 
.128 
,136 

Total 

0 

.358 
.396 
.430 
0 
0 
.548 

11 
8 

13 

14 
8 

11 
8 

1 
2 
2 
2 

1 
1 
2 

11 
16 
26 
28 
8 
11 
16 

3 
8 
15 
17 
0 
3 
8 

.026 
.049 
.021 
.020 
.041 
.031 
.045 

Total 

.078 
.392 
.315 
.340 
0 
.093 
.3  0 

20 
12 
IS 
16 
15 
19 
11 

1 

2 
2 
2 

1 
1 
2 

20 
24 
36 
32 
15 
19 
22 

5 
9 
21 
17 
0 
4 
7 

.015 
.033 
.015 
.016 
.024 
.019 
.03 

Total 

.075 
.297 
.315 
.272 
0 
.076 
.252 

35 
18 
23 
18 
28 
30 
14 

1 
2 
2 
2 

1 
1 
2 

35 
36 
46 
36 
27 
30 
28 

8 
9 
19 
9 
0 
3 
1 

.008 
.023 
.012 
.015 
.013 
012 
.029 

Total 

.064 
.207 
.228 
.135 
0 
.036 
.029 

1.732 

1.528 

1.278 

.699 
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lime  lost  in  the  production  of  standard  shafts.  For 
example,  if  the  time  required  to  produce  a  special 
shaft  is  0.3  hour,  its  labor  cost  is  $1.34.  If  only  this 
shaft    were    produced    each    requiring   0.3    hours,    the 
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FIG.    4.      COST    PER  SHAFT 

Case  1.  Cheapest  Up   to    Lots   of    5;  Max.    Output — 43200  yr. 

Case  2.         "           In    Lots   of    10-16;  "             "     —54000    " 

Case  3.         "             "        "       "     15-40;  "              "     — 86600    " 
Case  4.          "             "       "      •'    40-200; 

yearly  output  would  be  9,000  shafts,  the  total  yearly 
labor  being  1.34  X  9,ooo  =  $12,000. 

An  inspection  of  the  curves  in  Figure  2  shows  that 
curve  A  crosses  the  day  labor  line  at  a  production  ob- 
tainable in  manufacturing  lots  of  42,  equivalent  to  a 
total  production  of  94,000  shafts  per  year.  It,  there- 
fore, does  not  pay  to  operate  the  bonus  system  of  pro- 
duction just  discussed  when  shafts  are  brought 
through   in   average  quantities   less   than   42.     Let   us. 


therefore,  consider  other  arrangements  of  tools  and 
their  effect  upon  cost  of  production,  efficiency  of  pro- 
duction, etc. 

The  following  cases  will  be  considered: 

Case  I.  One  tool  for  each  operation 

Case  2.  One  tool  for  each  operation,  except  two  for 
grind  for  knurl  and  two  lor  Unish  grind. 

Case  3.  One  tool  for  facing  ends,  mill  flat  and  mill 

kcyzvay,  two  tools  for  each  of  the  remaining 

operation. 

.  Table  5  gives  an  analysis  for  each  case  similar  to  that 

given  in  Table  3.     The  data  in  Table   7,  will  hereafter 

be  referred  to  as  Case  4. 

In  Table  6  is  a  summary  of  output  per  year,  labor 
per  shaft,  labor  per  year  directly  chargeable  to  shaft, 
loss  per  hour  and  per  year  due  to  unequalized  pro- 
duction, total  cost,  efficiency  of  production  and  cost 
per  shaft.  These  values  are  all  obtainable  as  outlined 
in  the  discussion  above,  which  covers  the  arrangement 
of  tools  for  Case  4. 

Figure  4  gives  a  graphic  representation  of  the  rela- 
tive costs  per  shaft  when  made  on  equipments  i,  2,  3 
or  4,  in  the  quantity  lots  indicated.  This  shows  that 
equipment  i  produces  shafts  more  economically  than 
any  of  the  others  given,  when  made  in  quantities  not 
exceeding  5.  The  maximum  output  in  a  year  of  2,700 
hours  is  limited  to  43.200  shafts.  This  equipment  is, 
therefore,  the  most  economical  to  use  in  shops  where 
the  output  does  not  exceed  this  limiting  value  and 
where  there  is  a  large  amount  of  special  work  in  small 
quantity  lots.  Equipment  2  produces  more  economical- 
ly than  either  i,  3  or  4  in  quantity  lots  of  10  to  15; 
its  maximum  output  per  year  (2,700  hours)  is  limited 
to  54,000  shafts.  With  equipment  3  shafts  are  made 
cheaper  than  with  the  other  equipments  under  discus- 


TABLE  5 — Continued 
Analysis  of  Output  in  Various  Quantity  Lots  Produced  on  Three  Different  Arrangements  of  Tools 


Lots  of  50 

Lots  of  100 

Lots  of  200 

Operation 

No. 
Pieces 

Tools 

Out 

put 

Over- 
Pro- 
duc- 
tion 

Value 
per 
Unit 

Total 
Value 

No. 
Pieces 

Tools 

Out- 
put 

Over- 
Pro- 
duc- 
tion 

V'alue 
per 
Unit 

Total 
Value 

No. 
Pieces 

Tools 

Out- 
put 

Over- 
Pro- 
duc- 
tion 

Value 

Total 
Value 

Case  1 

47 
20 
26 
19 

37 
37 

15 

2 

47 
20 
26 
19 
37 
37 
30 

32 
5 
9 
4 
22 
22 
11 

.006 
.020 
.011 
.014 
.011 
.010 
.027 

Total 

.192 
.100 
.099 
.056 

.242 
.220 

59 
23 
27 
19 
45 
43 

1 
1 
1 
1 

} 

59 
23 
27 
19 

45 

43 

43 
7 

11 
3 

29 

27 

.005 
.018 
.010 
.014 
.008 
.008 

Total 

.215 
.126 
.110 
.042 
.232 
.216 

66 
24 
28 
20 

52 
47 

1 
1 
1 
1 

1- 
1 

66 

24 
28 
20 
52 
47 

50 
8 

12 
4 

36 

31 

.004 
.017 
.010 
.014 
.007 
.008 

Total 

.200 

.136 

Knurl 

120 

056 

Mill  Flat 

.252 

Mill  Keyway 

.248 

.909 

1.041 

1.012 

.168 
.420 
.077 
0 
.198 
.180 
.297 
.297 

59 
23 
27 
19 
45 
43 
16 
16 

1 
2 
1 

1 
1 
1 
2 
2 

59 
46 
27 
19 
45 
43 
32 
32 

40 
27 
8 
0 
26 
24 
13 
13 

.005 
.018 
.010 
.014 
.008 
.008 
.026 
.026 

Total 

.200 
.486 
.180 
0 
.208 
.192 
.338 
.338 

66 
24 
28 
20 
52 
47 
16 
16 

1 
2 
1 

1 
1 
1 
2 
2 

66 

48 
28 
20 
52 
47 
32 
32 

46 

28 
8 
0 
32 
27 
12 
12 

.004 
.017 
.010 
.014 
.007 
.008 
.025 
.025 

Total 

Case  2 

47 
20 
26 
19 
37 
37 
15 

1 
2 
1 
1 
1 
1 
2 

47 
40 
26 
19 
37 
37 
30 

28 
21 
7 
0 
18 
18 
11 

.006 
.020 

on 

.014 
.011 
.010 
.027 

Total 

.184 
.476 

080 

Knurl 

0 

224 

Mill  Flat 

.216 

,,?00 

.300 

1.340 

1.604 

1.480 

Case  3 

47 
20 
26 
19 

37 
37 

15 

1 
2 
2 
2 
1 
1 
2 

47 
40 
52 
38 
37 
37 
30 

17 
10 
22 
8 
7 
7 
0 

.006 
.020 
Oil 
.014 
.011 
.010 
.027 

Total 

.102 
.200 
.242 
112 
,077 
.070 
0 

59 
23 
27 
19 
45 
43 
16 

1 
2 
2 
2 
1 
1 
2 

59 
46 

54 
38 
45 
43 
32 

27 
14 

'I 
13 
11 
0 

.005 
.018 
.010 
.014 
.008 
.008 
.026 

Total 

.135 
.2.52 
.220 
.084 
.104 
.088 
0 

66 
24 
28 
20 
52 
47 
16 

1 

2 
2 
2 
1 
1 
2 

66 

48 
56 
40 
52 
47 
32 

34 
16 
24 

8 
20 
15 

0 

.004 
.017 
.010 
.014 
.007 
.008 
.025 

Total 

.1,^6 

.272 

Knurl 

.240 

.112 

Mill  Flat 

.140 

Mill  Keyway 

.120 
0 

.803 

.883 

1.20 

00 
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sion  in  c]uantitic,s  of  15  to  40,  the  maximum  oiupui  per 
>-ear  beinsj  limited  to  86,500  shafts.  Equijjment  4,  dis- 
cussed above  in  detail,  is  the  most  economical  for  a 
'arge  shoj)  producing  standards  in  large  quantities.  It 
is  most  economical  when  the  quantity  lots  exceed  40, 
hut  the  cost  per  shaft  is  higher  than  if  made  on  equip- 
ments  I,  2  and  3,  if  quantities  less  than  20  are  pro- 


m  loss,  clearly  due  to  unequalized  production. 
These  curves  also  show  clearly  the  rapid  decrease  in 
efficiency  of  production  when  making  small  quantity 
lots  on  equipments  laid  out  to  handle  large  quantities. 
Xote  also  the  increase  in  efficiency  when  proaucmg  at 
most  economical  quantities,  as  the  capacity  of  the  plant 
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EFFICIENCY    OF    PRODUCTION 


lomical.      From   30000   to 

From    45000   to   86000 

SfiODO   to    130000   Shafts 


Up  to  30000  Shafts  Per  Yr.  Case  1.  Most  Eco 
45000  Shafts  Pec  Yr.  Case  2.  Most  Economica 
Shafts  Per  Yr.  Case  3.  Most  Economical.  Fror 
Per   Yr.   Cast   4.   Most   Economical. 

duced.  This  brings  out  clearly  the  excessive  costs  of 
s])ecial  shafts,  made  in  small  quantities  when  made  in 
a  shop  to  produce  large  quantities. 

Figure  5  gives  the  relation  of  efficiency  of  produc- 
tion and  number  of  shafts  produced  per  year  for  equip- 
ments I,  2,  3  and  4.  Note  the  gradual  increase  to  a  cer- 
tain economical  quantity  in  each  case,  beyond  which 
the   efficiency   drops   off    rapidly    due    to    the    increase 


SCALE 

FIG.    6-A.      C.\SE     I.      REL.XTION    OF    COST    .\XD    EFFICIENCY    OF 
PRODUCTION   TO  QUANTITY  LOTS 

increases.      The   limit   in   production,    shafts   per   year 
(2,700  hours)  is  clearly  shov.'n. 

Figure  6  shows  the  relation  for  equipments  1,  2  and 
3  shown  in  Figure  2  for  equipment  4,  the  details  of 
vrhich  have  been  discussed  on  pages  55,  56.  A  study  of 
Case  I  shows  that  only  in  lots  of  5  is  the  labor  charge- 
able to  the  shaft  equal  to  the  total  day  labor.  In  this 
case,  therefore,  the  bonus  system  could  not  be  used 
except  on  the  machine  \vhich  determines  the  rate  of 
output.  On  the  remaining  machines  even  a  day  rate 
is  not  economical  because  of  the  unequalized  produc- 
tion causing  the  operator  on  the  machine,  which  could 
overproduce    shafts    (see  Table  3),    to  wait  for  work 


TABLE  6 
Analysis  of  Production  and  Labor  Cost  on  Various  Equipments  in  Various  Quantity  Lots 


Time 

Loss  Due  to  Un- 

Effi- 

Labor per  Year  Paid 

Quantity 

Output 

per 

Output 

Labor 

Labor 

equalized  Production 

ciency  of 

Cost 

to  Operators  on  Basis  of 

Lots 

per 
Hour 

Shaft 
Hour 

per 
Year 

per 
Shaft 

per 
Year 

Total 

Pro- 
duction 

per 
Shaft 

Per  Hour 

Per  Year 

Day  Rate 

WithBonus 

1 

1 

.5 

5,400 

S.848 

S4,570 

%     .441 

$1,190 

$5,760 

70% 

SI. 21 

5 

8 

.125 

21,600 

.233 

5,030 

.396 

1,070 

6,100 

77 

..S04 

1 

10 

11 

091 

29,700 

.158 

4,700 

.601 

1,620 

6,320 

72 

.220 

m  { 

25 

14 

071 

37,800 

112 

4.240 

.939 

2,530 

6,770 

65 

.173 

85,020 

$6,550 

< 

50 

15 

,067 

40,500 

.099 

4.010 

.909 

2,480 

6,490 

61 

.162 

1 

100 

16  • 

.063 

43,200 

.089 

3,840 

1.041 

2,820 

6,660 

58 

.152 

200 

16 

.063 

43,200 

.085 

3,670 

1.012 

2,730 

6,400 

56 

.152 

J 

1 

1 

2 

.5 

5,400 

.848 

4,570 

1.21 

3,260 

7,830 

52 

1.62 

r-,    1 

5 

8 

.125 

21,600 

.233 

5,030 

1.148 

3,100 

8,1.30 

58 

.405 

10 

15 

067 

40,500 

.158 

6,400 

.761 

2,055 

8.455 

73 

.216 

25 

18 

.055 

48,600 

.112 

5,450 

1.162 

3,140 

8,590 

62 

.180 

>■        6.750 

8,750 

< 

50 

19 

.053 

51.300 

.099 

5,060 

1.340 

3,620 

8,680 

58 

.170 

100 

19 

.053 

51,300 

.089 

4,560 

1.604 

4,3.30 

8,890 

52 

.170 

200 

20 

.05 

54,000 

.085 

4,590 

1.480 

4,000 

8,590 

52 

.162 

J 

1 

2 

.5 

5,400 

.848 

4,570 

1.732 

4,680 

9,250 

44 

1.91 

5 

8 

.125 

21,600 

.2.S3 

.  5,030 

1.578 

4,260 

9,290 

49 

.477 

in  \ 

10 

15 

.067 

40,500 

.158 

6,400 

1.287 

3,470 

9,870 

62 

.254 

25 

27 

.037 

73,000 

.112 

8,180 

.699 

1,890 

10,070 

79 

.141 

7,950 

10.300 

< 

50 

30 

.0.53 

81,000 

099 

8.020 

.803 

2,170 

10,190 

78 

.127 

100 

32 

.031 

86,500 

.089 

7,700 

.883 

2,.^80 

10,080 

75 

.119 

200 

32 

.031 

86,500 

.085 

7,350 

1.020 

2,760 

10,110 

71 

.119 

1 

2 

.5 

5,400 

.848 

4,585 

2.785 

7,500 

12,080 

38 

2.22 

5 

8 

.125 

21,600 

.233 

5,040 

2.343 

6,340 

11,380 

42 

.555 

10 

15 

067 

40.500 

.158 

6,400 

1.970 

5,320 

11,720 

53 

.298 

in  ■ 

25 

27 

.037 

73,000 

.112 

8,200 

1.375 

3,710 

11,910 

68 

.164 

9,400 

12,200 

< 

50 

37 

.027 

100,000 

.099 

9,900 

.781 

2,110 

12,010 

82.5 

.120 

100 

43 

.023 

116,000 

.089 

10,300 

.586 

1,580 

11,880 

86 

.113 

200 

47 

.021 

127,000 

.085 

10,800 

.425 

1,150 

12,350 

90 

.095 
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BUSINESS   AFTER   THE    WAR 


(>1 


from   the  machines  which  determine  the  rate  of  pro- 
duction. 

The  same  is  true  of  Case  2,  where  in  general  even 


*>       '^REDUCED_^ 
SCALE 

FIG.    6-B.      CASE    2.      RELATION    OF    COST    AND    EFFICIENCY    OF 
PRODUCTION  TO  QUANTITY  LOTS 

the  total  labor  charged  to  shaft  does  not  equal  the  total 
dav  labor.  In  Case  3  the  total  day  labor  directly  charge- 
able to  shaft  exceeds  total  day  labor  in  quantities  of  23 
to  54,  which  indicates  that  the  bonus  system  would  only 
[lay  on  the  machines  which  determine  the  rate  of  pro- 
duction. In  Case  4  Figure  2  which  was  discussed  in 
detail  before,  the  bonus  system  pays  on  the  majority  of 
tools  ( all  except  those  operating  under  capacity  when 
lots  of  greater  than  40  are  produced). 
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CASE    3.      RELATION    OF    COST    AND    EFFICIENCY'    OF 
PRODUCTION   TO  QUANTITY  LOTS 


From  the  above  discussion  the  importance  of  properly 
i)lanning  a  tool  layout  carefully  for  a  given  output  is 
apparent. 

The  above  discussion  deals  with  productive  labor 
only;  indirect  factory  expense  is  not  considered.  The 
latter  can  be  included  in  cost  by  subdividing  it  into 
machine-hour  rates  chargeable  to  each  tool.  This  charge 
is  usually  equal  to,  or  greater  than,  the  operator's 
hourlv  rate  of  wages.  All  lelations  discussed  in  con- 
nection with  flat  labor  would  also  apply  to  the  machine- 
hour  rates. 


Business   After  tihe  War --Discission 
By    Franklin    P.Wood 

Cliainiiaii,  Las  Animas  Count\  Colorado  Council  of  Defense 
IRE  paper  "What  Will  I'.usiness  Be  After  the 
War,"  bv  Mr.  J.  P.  P)roi)hy,  in  the  December 
issue  of  Indi-.stri.m,  M.wackmk.mt,  covers  a 
subject  of  vast  importance.  Tliere  arc  many  sides  to 
this  imjiortant  question  and  it  behooves  intelligent  peo- 
I'lo  iiot  to  be  caught  napj)ing. 


Business  may  suft'er,  there  is  the  possibility  that  the 
very  life  of  the  nation  may  be  threatened  and  a  state  of 
chaos  approaching  that  of  Russia  today  may  be  pro- 
duced. No  one  doubts  the  ability  of  the  American 
people  ultimately  to  work  out  the  problem  satisfactorily, 
but  why  the  use  of  strife  and  contention  when  fore- 
thought and  preparedness  may  eliminate  the  useless 
v.aste  that  goes  with  an  industrial  depression.  AMiile 
we  are  entirely  absorbed  in  the  conduct  of  the  world 
war,  and  perhaps  anxiously  awaiting  the  outcome,  al- 
though none  of  us  doubts  what  this  will  be,  it  is  well 
lo  turn  our  thoughts  to  the  time  when  peace  shall  come. 

Much  has  been  made  of  the  conditions  of  lack  of 
preparedness  in  which  we  found  ourselves  at  the  begin- 
ning of  the  war.  The  thoughtful  will  ask,  are  we 
today  any  better  prepared  to  have  peace  come? 

Our  Change  In  Thinking 

The  world  is  becoming  accustomed  to  think  in  terms 
of  17-inch  guns,  dreadnaughts,  and  mighty  steel  mon- 
sters of  the  sea  dealing  destruction  to  those  unprepared 
lor  defense.  We  are  becoming  accustomed  to  think  of 
money  in  terms,  not  of  paltry  millions,  but  of  billions. 
Liberty  loans,  the  Red  Cross,  the  Y.  M.  C.  .\.  drive,  all 
luring  to  the  conscience  of  this  great  people  the  vast 
resources  to  which  they  have  access. 

And  after  all,  this  but  reflects  the  great  impelling 
force  of  thought  which  is  ever  at  work.  Keyed  up  by 
the  thought  of  Liberty  for  all  mankind,  we  are  willing 
to  undertake  stupendous  tasks.  The  irresistible  force 
of  this  unified  action  can  have  but  one  outcome,  sooner 
or  later  the  world  will  be  made  "safe  for  democracy." 

Hov\^ever,  mob  rule  still  holds  sway.  We  are  not  yet 
developed  to  the  stage  in  which  we  can  entirely,  calmly 
and  dispassionately  work  out  the  problems  which  con- 
front humanity.  The  scare  produced  by  the  advent  of 
war  created  a  panic  for  a  time ;  chaos  seemed  to 
threaten  our  national  life.  The  actual  progress  of  the 
war  producing  the  most  awful  destruction  on  one  side 
of  the  Atlantic,  created  prosperity  for  us  never  before 
experienced.  It  would  not  be  impossible  to  imagine  a 
vast  number  of  industries  built  up  by  the  demands  of 
the  war,  closing  down  as  soon  as  the  war  is  over. 

It  is  quite  easy  to  imagine  the  financial  world,  always 
fickle,  settling  down  for  a  period  of  des])air.  There  is 
no  need  to  dwell  on  the  results  of  such  a  condition  of 
afl:airs;  one  can  imagine  such  a  state  coming  to  pass. 

Work  of  Restor.'Vtion 

On  the  other  hand,  there  is  the  possibility  of  an  en- 
tirely different  condition.  The  ravages  of  war  have  laid 
waste  large  areas  of  land,  destroyed  factories,  cities, 
.■-hiiiping;  disabled  man  ])ower  and  produced  a  condition 
that  will  take  years  and  years  to  restore  to  a  normal 
state.  This  restoration  will  require  the  resources  of 
the  nations  for  years  to  come.  Will  the  depleted  finan- 
cial condition  be  equal  to  the  task,  at  least  without  a 
longer  or  shorter  period  of  reconstruction?  During 
this  time  it  is  not  likely  that  labor,  accustomed  to  high 
wages  and  plentiful  work,  will  settle  back  to  its  ante- 
liellum  condition  without  a  serious  objection.  No  mat- 
ter whether  these  objections  are  foundationless  or  not. 
it  is  too  much  to  expect  that  labor  will  yield  (<>  changed 
conditions  without  a  struggle. 

As  has  been  pointed  out  the  belligerent  nations  of 
Europe  arc  facing  the  end  of  the  war  with  the  ])rospect 
of  exhaustion.  I'".vcry  month  tlie  war  continues,  this 
process  of  exhaustion  continues.  This  includes  nian- 
].ower.  financial  ])ower,  and  to  a  certain  extent  indus- 
trial power,  and  loss  of  markets. 
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.■?//(•)•  (liSiHS.uiiq  si-Z'cn  iiiipurluiit  qm-sliuiis  that  fi'c- 
sriil  Ihimsck-cs  to  /lie  industrial  manager  in  connec- 
tion 'aifh  an  appraisal  the  author  offers  this  sngqestion: 
'  Uive  your  industrial  appraisal  problem  fust  as  much 
careful  thought  as  you  would  accord  to  any  other 
/•ranch  of  management,  and  U'hen  you  are  confronted 
with  a  phase  of  the  problem  that  is  beyond  you,  don't 
fry  to  bluff  it  through,  but  call  in  a  specialist." 

IX   taking   up   the   problem   of  appraising  any   indus- 
trial  property   there   are   several    questions    which 
must  be  considered  most  carefully.     In  the  order 
in  which  they  would  probabl\-  present  themselves  to  an 
mdustrial  manager,  these  questions  are: 

1.  Should  the  inventory  and  appraisal  be  made  bv 
a  disinterested  expert,  or  bv  the  companv  owning  the 
property  ? 

2.  How  long  will  the  ajipraisal  take  and  how  much 
Mill  it  cost? 

3.  What  records  are  a\ailable  which  mav  be  used  as 
an  aid  to  the  appraisement  ? 

4.  What  type  of  men  should  be  employed— l)oth  for 
i^eld  and  for  office  work  ? 

5.  What  forms  are  necessarv  for  tabulating  the 
data? 

6.  What  is  the  best  method  of  making  the  actual 
count  of  the  physical  property? 

7.  What  is  the  best  method  of  building  up  the  unit 
costs  ? 

Each     of     these 
questions     is     well     i',j 
worth  serious  con-     11 
sideration.   A  care- 
ful preliminary  re- 
view of  the   situa- 
tion   may    save    a 
good    deal    of    un- 
necessary  expense. 
While  it  is  imprac- 
tical   to   lay   down 
any  definite  set  of 
rules  that  will  ap- 
ply to  all  industrial     i^ 
appraisal  problems, 

It  is  possible  to  draft  a  general  program  which,  with 
variations,  will  be  applicable  to  all  industrial  appraisals. 

Use  of  Comp.-^ny  Employees.  Taking  up  the  de- 
tailed consideration  of  the  various  preliminary  steps, 
in  the  order  in  which  they  have  just  been  enumerated, 
we  have  first — the  use  of  company  employees  on  ap- 
praisal work.  Z\Iany  industrial  managers  feel  that  they 
are  perfectly  competent  to  make  their  own  appraisals. 
This  is  a  mistaken  viewpoint  and  its  existence  is  largely 


-Mr.  Charles  W.  McKay  has'  been  engaged  in  en- 
gineering and  appraisal  work  since  graduating  from 
Cornell  University  in  1906.  He  has  been  associated 
ifiV/j  the  .Wtf  York  Telephone  Company,  Henry  Floy, 
and  the  McCall  and  Clark  Company.  At  present 
he  is  affiliated  n.nth  the  engineering  firm  of  McMecn 
and  Miller,  devoting  the  major  part  of  his  time  to 
problems   of   utility  and   industrial  appraisement. 

tempting  to  do  the  architectural  work  for  a  new  group 
1.1  f  buildings. 

Afjpraisal  work  has  become  highly  specialized  and 
it  is  but  natural  that  men  who  devote  all  of  their  time 
to  the  solution  of  appraisal  problems  should  be  better 
qualified  to  produce  satisfactory  results  than  men  who 
are  only  occasionally  confronted  with  an  appraisal 
task.  The  answer  to  this  first  question  is  unqualifiedly, 
Do  not  attempt  to  do  your  own  appraisal  work;  call  in 
a  competent  expert. 

With  a  competent  appraisal  expert  in  charge,  it  may 
be  possible  to  utilize  company  employees  in  the  task  of 
taking  inventory  and  thereby  efifect  an  appreciable 
sa\ing  in  the  cost  of  appraisement.  If  such  a  plan  is 
adopted,  care  should  be  taken  to  select  only  employees 
who  can  be  spared  from  plant  operation  long  enough 
to  give  their  undivided  attention  to  the  appraisal  prob- 
lem. If  a  man  spends  part  of  his  time  on  operating 
,vork  and  part  of  his  time  on  the  work  of  inventorying 
and  appraising  a  large  industrial  plant,  he  is  apt  to  slight 

the    auxiliary     ap- 
"i      p  r  a  i  s  a  1  work  in 
ll      favor   of    the    per- 
manent   job— -in 
which    he    is    nat- 
urally  more    inter- 
ested.      The     best 
results    can    there- 
fore    be     obtained 
only  by  selecting  a 
squad  of  men  who 
can     be     spared 
If      from   plant   opera- 
'"''      tion,    during   the 
term     of     the    ap- 
inaisal.   and  turning  these  men  over  to  the  appraisal 
engineer  with  the  instructions  that  they  are  to  follow 
his  directions  implicitly  until  the  task  is  completed. 

Cost  of  Appr.msement.  When  confronted  with  a 
specific  appraisement  problem,  the  industrial  manager 
will  find  it  to  his  advantage  to  call  in  an  appraisal  engi- 
neer and  ask  him  to  make  an  approximate  estimate  of 
the  cost.  Estimates  of  this  nature  are  usuallv  fur- 
_  _  nished  gratis  and  they  can  be  made  more  rapidly,  and 
due  to  the  fact  that  many  managers  do  not  take  the     more  accurately^  by  an  experienced  appraiser  than  by 

(■'lie  who,  through  his  ignorance  of  the  actual  operations 
involved  in  making  an  appraisal,  may  entirely  overlook 
some  of  the  more  important  elements  of  expense.  The 
appraisal  engineer  will  probably  devote  a  day,  or  per- 
haps more,  to  a  preliminary  mspection  of  the  plant  and 
in  so  doing  he  will  thoroughly  familiarize  himself  not 
only  with  the  nature  of  the  equipment,  but  also  with 
the  geographical  layout  of  the  property. 


Seven  appiaisal  questions 

Should   the   inventory   and  appraisal   be   made   by   a   disinterested 

expert  or  the  owner? 
How  long  will  the  appraisal  take?    What  will  it  cost? 
What  records  are  available? 

What  men  should  be  employed — in  field  and  in  office? 
What  forms  are  necessary  for  tabulating? 
What  is  the  best  way  to  make  the  actual  physical  count? 
What  is  the  best  method  of  building  up  unit  costs' 


subject  of  industrial  appraisement  seriously  enough 
They  think,  that  to  make  an  appraisal,  it  is  only  neces- 
sary to  count  the  various  machines  and  items  of  equip- 
ment in  the  plant  and  then  to  price  out  the  inventory 
as  thus  obtained  with  a  sort  of  "hit  or  miss"  set  of  unit 
costs.  The  industrial  manager  who  understands  the 
real  significance  of  appraisal  work  would  no  more  think 
of  making  his  own  appraisal  than  he  would  think  of  at- 
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One  of  the  most  important  factors  to  be  taken  into 
consideration  in  this  preliminary  inspection  is  the  ptu"- 
pose  of  tlie  appraisal.  If  the  appraisal  is  to  be  used 
for  insurance  purposes  it  may  be  necessary  to  adopt 
a  more  complicated  scheme  of  tabulation  than  would 
be  required  if  the  appraisal  is  to  be  used  only  for  pur- 
poses of  accounting  or  for  purposes  of  financing. 

Plant  Records. 
Many  industrial  companies  have  in  their  possession 
reasonably  accurate  inventories  of  machinery  and  equip- 
ment. Any  records  of  this  kind  should  be  turned  over 
to  the  appraisal  engineer  as  they  will  undoubtedly  be  of 
material  assistance  to  him  and  may  enable  him  to  effect 
an  appreciable  sa^■ing  in  the  cost  of  appraisement.  It 
has  been  repeatedly  demonstrated  that  men  employed  in 
the  work  of  inventorying  a  large  plant  can  work  much 
faster  checking  previously  prepared  lists  than  if  they 
are  obliged  to  make  an  entire  new  inventory. 

Field  Inspectors  and  Office  Help 

It  is  interesting  to  note  that  the  type  of  men  which 
may  be  employed  in  industrial  appraisal  work  differs 
radically  from  the  type  that  conservative  industrial 
managers  usually  employ  for  their  operating  forces. 
Many  men  who  lack  the  staying  qualities  to  warrant 
their  employment  as  operators  in  an  industrial  plant  af- 
ford excellent  appraisal  material.  Appraisal  work  usu- 
ally necessitates  close  application  for  a  rather  limited 
]ieriod  of  time.  The  work  is  interesting  and  the  writer, 
in  his  experience  in  the  public  utility  appraisal  field,  has 
found  that  excellent  results  may  often  be  obtained  by 
encouraging  a  spirit  of  competition. 

The  industrial  manager  who  has  had  experience  in 
the  selection  of  employees  will  realize  that  the  type 
of  men  who  are  capable  of  doing  work  of  this  sort  do 
not  always  make  good  operating  material.  !Men  who 
are  capable  of  close  application,  and  of  bursts  of  speed 
under  the  stimulus  of  an  exciting  task,  are  often  abso- 
lute failures  under  the  more  stringent  requirements  of 
modern  industrial  life.  It  is  therefore  suggested  that 
if  the  reader  be  an  industrial  manager,  and  if  he  is 
confronted  with  an  appraisal  problem,  that  he  keep 
these  facts  in  mind  in  selecting  field  inspectors.  In  a 
recent  industrial  appraisement  the  writer  astonished 
the  management  by  choosing  men  who  had  maintained 
a  very  unsatisfactory  record  as  plant  operators.  These 
men,  however,  were  thoroughly  familiar  with  the  equip- 
ment of  the  jilant  under  appraisement,  they  were  intelli- 
gent and  they  were  of  that  temperamental  type  that  can 
be  instilled  with  a  large  degree  of  enthusiasm  for  a 
limited  period  of  time. 

As  to  office  help:  In  most  indu-irial  appraisals  the 
work  of  tabulating  the  mass  of  data  accumulated  in  the 
inventory  process  is  done  in  the  office  of  the  ajjpraisal 
engineer  who  has  charge  of  the  valuation.  Occasion- 
ally, however,  it  ma>-  happen  that  the  company  whose 
plant  is  under  appraisement  may  wish  to  supply  the 
necessary  clerical  force  to  tabulate  the  appraisal  data. 
If  the  reader  is  confronted  with  a  problem  of  this  kind 
the  writer  would  suggest  that  men  be  selected  who  are 
accurate  and  speedv.  It  is  not  necessary  that  these 
men  should  have  a  detailed  knowledge  of  j-lant  equip- 
"i*""*-  Appraisal  Forms 

Obviouslv  the  work  of  industrial  appraisement  may 
be  appreciably  expedited  by  providing  proper  forms 
for  recording  the  inventory  data.  It  is  out  of  the 
question  to  cover  this  phase  of  the  subject  specifically 
in  the  space  accorded  to  this  article.  Suffice  it  to  say 
that  the  appraisal  engineer  .should  carefully  review  the 
peculiar    requirements    of    the    plant    under    appraise- 


ment and  design  forms  adequate  to  facilitate  the 
recording  of  the  inventory  data.  A  little  time  and 
thought  given  to  this  phase  of  the  problem  may  not 
only  effect  an  appreciable  saving  in  the  cost  of  the  ap- 
praisal but  may  also  obviate  the  necessity  of  subse- 
quently re-inventorying  portions  of  the  plant.  In  con- 
sidering this  phase  of  the  subject  there  is  just  one 
thought  to  be  kept  in  mind — record  sufficient  data  to 
facilitate  the  subsequent  identification  of  any  machine, 
or  item  of  equipment,  but  do  not  befog  the  issue  by 
giving  superfluous  detail. 

Suggestions  for  Inventory 

The  inventory  of  a  large  industrial  plant  may  prove 
an  expensive  and  costly  operation  unless  the  work  is 
planned  most  carefully  before  hand.  A  method  adopted 
by  the  writer  in  several  recent  appraisals  has  proved 
most  satisfactory,  and  is  suggested  as  a  guide.  Alost 
plants  are  divided  into  numerous  departments.  Usually, 
each  department  has  a  foreman  in  charge.  The  engi- 
neer in  charge  of  the  appraisal  should  make  it  a  point 
to  see  each  foreman  and  explain  to  him  briefly  the  ob- 
ject of  the  appraisal  and  the  approximate  time  at  which 
the  field  inspectors  may  be  expected  to  arrive  in  his  de- 
partment. The  foreman  can  then  instruct  the  operators 
to  so  arrange  their  tools  that  they  will  be  readily  acces- 
sible for  inspection  by  the  appraiser.  In  this  way  the 
appraiser  can  make  the  round  of  the  equipment  of  each 
department  in  a  comparatively  short  time  and  with  a 
minimum  of  interference  to  the  operators  of  the  individ- 
ual machines.  Of  course,  all  tools  that  are  drawn  from 
the  tool-room  should  be  omitted  at  this  stage  of  the  ap- 
praisal, otherwise  they  are  likely  to  be  duplicated  in  the 
process  of  inventorying  the  equipment  of  the  tool  room. 

All  machinery  and  equipment  of  appreciable  value 
should  be  inventoried  in  considerable  detail.  Auxiliary 
tools  such  as  jigs  and  fixtures,  cutting  tools,  etc.,  may 
be  inventoried  by  more  approximate  methods. 

Belting,  shafting  and  machinery,  which  cannot  be 
1  eadily  identified  while  the  plant  is  operating,  should  be 
inspected  at  night,  on  Sundays,  holidays,  or  whenever 
the  plant  is  shut  down. 

Unit  Costs. 

No  matter  how  carefully  an  inventor\  may  be 
taken,  it  is  of  little  value  unless  the  unit  costs,  used 
in  its  appraisement,  are  carefully  determined  and 
represent  a  fair  value  of  the  equipment  involved.  As 
suggested,  in  the  article  published  in  the  November 
issue  of  Industrial  Man.\gemi-nt,  there  are  many 
items  to  be  included  in  the  unit  cost  beside  the  actual 
price  paid  for  machineiT  and  equipment.  Take,  for 
instance,  the  case  of  a  boring  mill.  The  unit  cost,  as 
used  in  appraisement,  should  include  not  only  the  cost 
of  the  mill  as  purchased  from  the  manufacturer,  but 
.ilso  the  freight  and  cartage  charges  involved  in  the  de- 
liver^- of  the  mill  to  the  point  of  use  and  the  costs  of 
preparing  the  necessarv  foundations  and  of  mstalhng- 
it  as  an  operating  unit  of  plant.  All  of  these  costs 
should  be  determined  with  the  utmost  care  and  their 
derivation  should  be  predicated  upon  a  prior  considera- 
tion of  the  material  and  labor  market  for  a  period  ot 
several  vears  antidating  the  appraisal  and  upon  an 
equallv  careful  consideration  of  the  possible  future 
trend  of  both  material  and  labor  costs.  In  other  words 
reproduction  cost  does  not  mean  cost  at  the  identical 
moment  of  appraisement.  It  means  a  fair  value,  on  a 
reproduction  basis,  at  the  time  of  appraisement,  and  the 
determination  of  such  a  fair  value  should  be  predicated 
upon  a  careful  consideration  of  all  of  the  factors  which 
may  tend  to  produce  abnormal  conditions  at  the  ap- 
iraisal  date. 
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Other  Elements  of  Reprouuctiox  Cost 
Tlie  preparation  of  the  inventory  and  determination 
of  the  unit  costs  by  no  means  completes  the  appraisal 
of  the  physical  property  of  an  industrial  concern.  There 
are  many  elements  of  expense  involved  in  building  an 
mdustrial  plant  which,  for  reasons  which  will  be  ob- 
vious from  the  subsequent  discussion,  cannot  be  includ- 
ed in  the  unit  costs.  If  the  reader  imagines  himself  in 
the  position  of  an  industrial  promotor  about  to  under- 
take the  construction  of  a  large  property,  he  will  read- 
ily appreciate  the  importance  of  this  group  of  costs  and 
he  will  realize  that  they  are  just  as  much  a  part  of  the 
total  cost  of  producing  the  plant  as  are  the  actual  ex- 
penditures for  material  and  labor. 

Let  us  assume  that  the  construction  of  a  new  plant 
for  the  manufacture  of  motorcycles  has  been  proposed. 
First  comes  the  conception  of  the  idea.  Some  practical 
man  engaged  in  the  manufacture  of  motorcycles  sees 
the  opportunity  for  placing  a  new  machine  on  the  mar- 
ket. It  may  be  that  he  has  devised,  what  seems  to  him, 
a  superior  type  of  machine  or  that  he  has  evolved  some 
method  of  manufacture  more  economical  than  those  al- 
ready in  vogue.  First,  he  will  cast  about  for  ways  and 
means  for  raising  the  necessary  capital  to  promote  the 
scheme.  If  he  is  successful  in  obtaining  financial  back- 
mg.  he  will  retain  engineers  and  architects  to  make  ten- 
tative estimates  of  the  cost  of  constructing  a  suitable 
plant.  The  consideration  of  the  engineers'  and  archi- 
tests'  reports  will  probably  necessitate  a  number  of  con- 
ferences and  will  involve  an  appreciable  expenditure  of 
time  and  money. 

After  the  preliminary  steps  have  been  completed — if 
the  project  still  seems  feasible — the  promoter  will  re- 
tain the  architects  and  engineers  to  prepare  detailed 
plans  for  building  the  plant  and  installing  the  necessary 
machinery.  Up  to  this  time  no  tangible  property  has 
been  created  and  yet  appreciable  expenditures  have  been 
incurred — and  these  expenditures  are  just  as  much  a 
part  of  the  total  cost  of  constructing  the  property  as 
are  the  funds  .subsequently  invested  in  machinery,  etc. 

Later  on,  while  the  plant  is  in  process  of  construc- 
tion, engineering,  tax,  insurance  and  interest  charges 
will  accrue,  and  all  of  the  expenditures  involved  in  these 
items  must  be  considered  as  a  part  of  the  total  cost. 

Obviously,  an  engineer  in  making  an  appraisal  will 
find  no  index  of  these  preliminary  costs  in  the  inven- 
tory of  the  tangible  property  and  unless  he  makes  a 
careful  study  of  this  phase  of  it  his  apprai.sal  will  fall 
short  of  representing  the  real  value  of  the  propert\-. 

Some  of  the  preliminary  expenses  are  so  closely  allied 
to  the  value  of  the  purely  physical  property  as  to  war- 
rant their  inclusion  with  the  reproduction  cost  obtained 
by  appraising  the  inventory  under  the  caption  "Direct 
Construction  Costs."  Others,  while  a  little  farther  re- 
moved from  the  cost  of  the  inventoriable  property,  are 
nevertheless  part  and  parcel  of  the  cost  of  creating  the 
physical  property  and  are  usually  grouped  together 
under  the  caption  "Collateral  Construction  Costs." 

Omissions  .\nd  Contingencies. 

Experience  has  proven  that  no  matter  how  careful  an 
inventory  may  be  taken,  items  of  appreciable  worth  may 
be  omitted  entirely.  It  has  therefore  become  customary 
to  add  an  allowance — in  the  form  of  a  percentage  of 
the  reproduction  cost  of  the  in\entoriable  jiroperty — to 
cover  omissions  from  inventory. 

The  preparation  of  the  unit  costs  used  in  appraising 
an  industrial  property  must  necessarily  be  predicated 
upon  a  consideration  of  the  data  available  at  the  date  of 
ap])raisal.  Obviously,  these  data  may  not.  in  all  cases, 
clearly  show  what  actually  happened  in  constructing  the 


property.  To  illustrate:  It  may  happen  that  the  con- 
struction of  the  foundations  for  the  buildings  and  ma- 
chinery of  a  certain  manufacturing  plant  has  been  ma- 
terially handicapped  by  the  presence  of  a  sub-stratum 
of  rock,  necessitating  appreciable  expenditures  over  and 
above  those  that  would  normally  be  incurred  in  the 
work  of  excavating.  Obviously,  if  the  plant  was  an  old 
one  the  appraisal  engineer  might  entirely  overlook  this 
fact  in  preparing  his  reproduction  unit  costs  and  unless 
some  allowance  is  made  for  just  such  contingencies  as 
these  it  is  probable  that  his  appraisal  would  fall  short 
of  representing  the  actual  cost,  or  the  reproduction  cost, 
of  the  plant  under  consideration. 

To  provide  for  such  contingencies  it  has  therefore 
become  customary,  in  industrial  appraisement  work,  to 
add  a  monetarv'  allowance  in  the  form  of  a  percentage 
of  the  reproduction  cost  of  the  inventoriable  property 
to  provide  for  contingencies. 

Purch.xsing  Expense  During  Construction 
.Another  and  a  very  real  item  of  preliminary  expense 
in  the  construction  of  a  manufacturing  plant  is  the  cost 
of  purchasing  machineiy  and  equipment.  In  appraisal 
work  this  cost  may  be  estimated  either  on  the  basis  of 
a  percentage  of  the  reproduction  cost  of  the  inventoria- 
ble property,  or  by  preparing  a  detailed  estimate  which, 
in  the  judgment  of  the  appraisal  engineer,  affords  a  fair 
index  of  the  expenditures  which  would  probably  be  in- 
curred for  purchasing  the  equipment  found  in  the  plant 
under  appraisement. 

Tools  and  Tool  Expense  During  Construction. 

The  cost  of  tools  used  in  setting  up  machinery  and 
] preparing  it  for  service,  as  well  as  the  cost  of  maintain- 
mg  these  tools  during  the  construction  period,  is  an  ap- 
preciable factor  in  industrial  construction  work.  In  ap- 
praising a  manufacturing  plant  this  item  is  usually  com- 
jiuted  on  the  basis  of  a  percentage  of  the  reproduction 
cost  of  the  inventoriable  property. 

COLLATER.XL    CONSTRUCTION'  CoSTS 

It  is  impossible  in  the  space  assigned  to  this  article, 
to  enter  into  a  detailed  discussion  of  the  various  items 
of  collateral  cost.  Suffice  it  to  say,  that  they  represent 
a  very  im])ortant  element  in  the  cost  of  producing,  or  of 
reproducing,  an  industrial  property  and  that  they  are 
entitled  to  just  as  careful  consideration  in  industrial 
appraisal  work  as  are  the  values  obtained  by  cataloging 
and  appraising  the  machinery  and  equipment  resulting 
from  the  field  inventory.  If  the  reader  is  especially  in- 
terested in  this  ph^se  of  the  subject  and  wishes  to  obtain 
more  specific  information  as  to  just  what  the  collateral 
costs  consist  of  and  how  they  may  be  determined  in  in- 
dustrial apprai.sal  work,  he  will  find  a  more  compre- 
hensive treatment  of  the  collater  construction  costs  in 
the  article  on  "Industrial  Property,  Collateral  Costs  and 
Intangible  \'alues"  in  the  issue  of  Industri.vl  M.\n.\ge- 
MENT  for  May,  1917. 

CONCLUSIO.X" 

It  is  obviously  out  of  the  question  to  prescribe 
detailed  methods  of  inventory  and  appraisement  that 
will  entirely  fulfill  the  recjuirements  of  every  in- 
dustrial manager.  In  the  present  article,  therefore,  the 
writer  has  endeavored  to  confine  himself  to  the  exposi- 
tion of  the  fundamental  principles  of  reproduction  cost 
appraisement.  This  whole  subject  may  be  concentrated 
into  one  phrase.  Give  your  entire  appraisement 
jiroblem  just  as  much  careful  thought  as  you  would  ac- 
cord to  any  other  branch  of  management,  and  when  you 
are  confronted  with  a  phase  of  the  problem  that  is  be- 
\ond  you,  don't  tr}'^  to  bluff  it  through,  but  call  in  a 
specialist. 
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ctor,  Bureau  of  Vocational  Guidance,  Harvard  Universttv 
jXE  of  the  most  vital  of  numerous  difficult  ques- 
tions arising  in  organizing  a  new  employment 
ilcjiartment  is  the  relationship  to  be  established 
between  the  employment  manager  and  the  foremen  or 
heads  of  departments.  The  most  effective  means  of  at- 
tacking the  situation  naturally  lies  in  the  direction  of 
enlisting  the  interest  and  support  of  the  foremen  in 
planning  and  executing  the  new  program. 

In  the  June  number  of  Ixdustri.\l  M.ax.agemext  an 
account  was  given  of  a  gathering  of  foremen  called  by 
the  International  Harvester  Company.  This  is  un- 
doubtedly an  excellent  precedent.  Other  large  con- 
cerns have  met  the  situation  in  various  ways  with  the 
same  aim  in  view  and  with  equally  satisfactory  results. 
In  every  case,  experience  has  pointed  to  the  soundness 
of  the  principle  that  hiring,  discharge,  promotion  and 
similar  matters  cannot  properly  be  delegated  to  fore- 
men or  department  heads.  Gradually  a  new  definition 
of  the  functions  of  these  executives  must  be  evolved. 

A  Typical  Experience 

A  t_\pical  experience  is  that  of  Fayette  R.  Plumb, 
Inc.,  of  Philadelphia  and  St.  Louis,  ^lo.  To  determine 
upon  satisfactory  policies  for  establishing  an  employ- 
ment department,  a  conference  of  the  company's  chief 
officers  was  called.  After  hearing  all  of  the  usual  argu- 
ments in  favor  of  leaving  the  functions  of  hiring  and 
discharge  under  control  of  foremen,  it  was  decided  that 
employees  were  to  be  selected  by  the  new  department 
and  that  no  one  was  to  leave  or  be  discharged  without 
the  employment  manager's  signature. 

Mr.  John  M.  Williams,  secretary  of  the  corporation, 
has  this  to  say  of  the  successful  operation  of  the  plan :' 

"One  of  the  first  benefits  we  derived  was  in  freeing  the  fore- 
men from  the  daily  necessity  of  looking  over  men  they  needed 
at  the  factory  door.  Under  the  old  system,  the  first  honr  of 
each  morning  and  the  most  critical  hour  from  a  departmental 
standpoint,  was  signalized  by  the  absence  of  foremen  from 
their  departments.  The  new  system  automatically  changed 
this,  and  foremen  were  free  to  supervise  work  in  their  own 
departments,  rather  than  lose  hours  daily  in  interviewing  ap- 
plicants for  work.  This  has  worked  out  so  well  in  actual 
practice  that  I  question  if  we  have  in  our  organization  toilav 
a  foreman  who  would  go  back  to  the  old  method  of  hiring, 
and   we  unquestionably  would   not" 

In  addition  to  tost  time,  which  can  be  more  profita- 
bly s]icnt  in  their  own  work,  foremen  as  a  class  have 
not  a  broad  enough  viewpoint  to  select  men  dispassion- 
ately, nor  have  they  the  opportunity  to  .select  them. 
Quite  often  you  will  find,  on  account  of  the  foremen, 
cliques  built  up  within  a  department  due  to  nationality, 
creed  or  secret  societies.  This  is  not  always  inten- 
tional, but  is  created  because  the  foreman  draws  from 
iiis  only  source  of  supply  viz.:  his  own  friends  and  as- 
sociates. 

I'oRE.MEx's  Duties 
ihe  second  i)oint  to  be  considered  in  this  connection 
i>  a  new  definition  of  the  foreman's  functions  with  par- 

"'.\n  Actual  .'\ccount  of  W'h.it  We  have  Done  to  Reduce 
Our  Labor  Turnover."  By  John  .M.  Williams,  The  .Annals. 
May,  1917,  page  5r. 


ticular  attention  to  his  dealings  with  employees.  It  too 
often  happens  that  widely  di\erse  duties,  all  of  an  ex- 
acting nature,  are  demanded  of  men  who  are  in  no  way 
prepared  to  perform  thein.  It  requires  little  imagina- 
tion to  picture  the  mental  perplexit)-  of  many  a  fore- 
man promoted  from  a  relatively  simple  day's  routine 
to  face  a  confusing  array  of  duties:  inspection  of  prod- 
uct and  machinery,  arranging  for  new  equipment  or 
repairs,  caring  for  raw  materials,  fixing  costs,  altering 
rates,  keeping  production  records,  training  new  re- 
cruits, disciplining  offenders,  selecting  and  rating  em- 
l>!oyees,  meeting  the  constantly  varying  demands  that 
come  with  a  growing  department  and  increased  pro- 
duction. There  are  certain  obvious  ways  of  reducing 
the  bewildering  variety  of  these  tasks. 

Special  instructors  should  plan  most  of  the  educa- 
tional work.  The  mechanical  or  engineering  depart- 
ment can  be  made  responsible  for  repair  and  installa- 
tion of  machinery.  Clerical  work  ought  to  be  reduced 
to  a  minimum  and  much  of  it  transferred  to  the  gen- 
eral office.  jMost  urgent,  however,  is  the  shifting  of 
responsibilit\-  for  hiring,  promoting  and  discharge.  Be- 
cause of  his  extensive  powers  over  employees,  the  fore- 
man has  been  singled  out  as  the  object  of  union  legis- 
lation. Many  unions  will  not  admit  him  to  member- 
ship. The  most  unfortunate  feature  of  the  whole  situa- 
tion is  the  deceptive  nature  of  the  foYeman's  apparent 
despotism.  Too  often  he  is  a  mere  tool  in  the  hands  of 
superiors,  a  buff'er  between  the  demands  of  labor  and 
the  commands  of  employers. 

Recent  developments  in  management  show  a  strong 
tendency  toward  the  crystallation  of  a  new  ideal  of 
foremanship.  It  will  be  one  of  the  primary  duties  of 
any  firm  planning  a  reorganization  of  its  departments 
to  provide  means  for  training  foremen  who  will  fit 
into  the  new  order,  a  tvpe  of  executive  who  will  regard 
his  duties  in  a  professional  light,  who  will  give  sincere 
and  intelligent  thought  to  the  question  of  right  rela- 
tionships between  himself  and  the  workers  under  his 
supervision,  who  will  be  capable  of  understanding 
something  of  economic,  social  and  educational  values, 
as  well  as  improving  mechanical  ojierations,  and  speed- 
ing u])  production. 

l',i-:  Coxsidf.r.xte 

.\ny  employment  manager  who  enters  ujotu  his  du- . 
ties  with  the  feeling  that  one  of  his  principal  functions 
is  to  keep  "agitators"  out  of  the  plant,  i>  losing  sight 
of  the  main  issue.  No  amount  of  well  intentioned  and 
highly  expensive  welfare  work  can  take  the  place  of 
c\  en  a  small  amount  of  consideration  for  the  right  of 
those  who  bear  the  brunt  of  the  day's  wofk  to  have 
some  voice  in  the  planning  of  the  task  and  in  fixing  its 
rewards.  Success  in  dealing  with  the  human  factors 
in  management  depends  upon  the  ability  to  discover 
and  deal  fairlv  with  the  causes  for  discontent.  It  is 
(|uilc  unsafe  to  assume  that  a  harmonious  working 
force  can  be  built  up  through  the  simple  expedient  of 
barring  malcontents. 

I'rinciplcs  often  neglected  in  organization  of  all 
kinds   arc   tlui'-e   which    demand   that   the   powers  and 
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duties  of  every  member  be  detinitely  defined  and  that 
overlapping  or  division  of  responsibility  be  studiously 
avoided. 

Responsibility  and  Authority 

Having  placed  responsibilities,  every  official  and 
every  workman  who  accepts  them  has  a  right  to  de- 
mand the  authority  necessary  to  discharge  them 
promptly.  This  impHes  the  principle  that  the  decision 
in  the  great  majority  of  cases  must  be  subject  to  re- 
view and  not  to  approval.  Factory  superintendents  are 
unfortunately  not  the  only  offenders  in  this  regard.  It 
is  surprisingly  easy  to  find  presidents,  directors  and 
superintendents  of  the  old  school  who  refuse  to  dele- 
gate authority  in  all  sorts  of  petty  matters  and  who 
pervert  their  offices  by  personal  attention  to  all  manner 
of  trivialities. 

Equally  likely  to  be  productive  of  trouble  is  any 
division  of  responsibility.  It  ought  to  be  made  wholly 
impossible  for  that  pleasant  diversion  of  politicians 
known  as  "passing  the  buck"  to  find  any  place  in  a 
modern  industrial  establishment.  If  certain  functions 
f.re  to  be  removed  from  the  foreman  and  placed  under 
the  control  of  new  departments,  no  loophole  should  be 
left  for  questions  as  to  ultimate  responsibilities. 

It  is  a  comparatively  simple  matter  to  point  out  some 
of  the  pitfalls ;  how  best  to  organize  the  employment 
department  is  a  question  that  must  be  decided  largely 
on  the  basis  of  local  conditions. 
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Partner,  Bloomficld  and  lU.^oinfi.Ul .  Linl-loyiiu-nl   Maiia,icinciit 
Service 

ONE  of  the  most  remarkable  industrial  establish- 
ments within  the  gates  of  New  York,  an  estab- 
lishment which  ships  and  receives  annually 
about  five  million  dollars  worth  of  goods  from  its 
eight  big  piers,  an  organization  which  employs  about 
30,000  workers,  is  the  Bush  Terminal.  Over  276  manu- 
facturers are  housed  there  on  the  principle  that  busi- 
ness carried  out  upon  a  cooperative  basis  means  econ- 
omy and  efficiency.  The  company  ofifers  its  service  in 
the  form  of  (i)  transportation  facilities,  (2)  power 
and  steam  for  manufacturing,  (3)  fire  protection.  (4) 
3  centralized  employment  bureau  covering  the  needs 
of  tenants,  (5)  an  emergency  hospital  service,  (6)  a 
bureau  of  social  service,  (7)  local  delivery  service  and 
(8)  mail  and  express  facilities. 

Ten  mammoth  loft  buildings  of  reinforced  concrete 
give  manufacturing  space  covering  4,000,000  square 
feet.  The  buildings  are  arranged  in  consecutive  units 
with  railroad  sidings  between  each  pair  on  one  side 
■  and  trucking  platforms  on  the  other.  All  transporta- 
tion facilities  are  included  in  the  service  to  tenants. 
The  freight  of  the  tenants  is  collected,  assorted,  billed 
and  forwarded  by  a  cooperative  organization  thus 
minimizing  delays  and  doing  away  with  trouble,  waste 
and  expense. 

Electric  current  for  light  and  power  is  furnished  at 
3.3  cents  per  kilowatt  hour — a  rate  about  half  that  paid 
by  the  average  manufacturer  in  New  York.  The  ter- 
minal company  buys  current  for  all  its  tenants  and 
gives  them  the  benefit  of  a  wholesale  rate.  Steam  is 
tikewise  provided  at  the  rate  of  one  cent  per  horse- 
power hour.  All  combustible  waste  is  salvaged  and 
burned  in  scientifically  stoked  fires. 

Insurance    rates    are    extremely    low    owing    to    the 


elimination  of  fire  hazards  and  the  installation  of  mod- 
ern safeguards.  There  is  a  day  patrol  and  nighi  pa- 
trol. 

Each  of  the  152  buildings  is  well  protected.  The 
plant  boasts  115,000  sprinkler  heads,  317  dry  valves 
and  1,000,000  feet  of  sprinkler  piping.  Two  fire  pumps, 
each  with  a  capacity  of  1000  gallons  per  minute  are 
available  for  pumping  from  wells,  from  the  city  mains 
or  from  suction  lines  to  New  York  harbor.  The  sprink- 
ler mains  are  supplied  by  eleven  tanks  having  an  aggre- 
gate storage  capacity  of  320,000  gallons  and  elevated 
125  feet  above  these  mains.  Three  automatic  connec- 
tions with  the  city  mains  make  a  total  of  20  different 
sources  of  water  for  the  sprinklers. 

Health  of  the  Employees 

As  it  is  a  matter  of  common  sense  that  efficiency 
depends  a  good  deal  upon  good  health,  a  study  is  made 
of  the  health  needs  of  Bush  Terminal  workers;  and 
such  factors  as  sanitary  conditions,  wholesome  food, 
prompt  attention  to  accidents  and  small  ailments  re- 
ceive constant  attention.  The  well  equipped  hospital 
even  has  an  operating  room.  The  staff  consists  of  a 
consultant,  one  of  the  leading  practitioners  of  the  East, 
two  resident  physicians,  five  nurses  for  hospital  service 
and  a  visiting  nurse.  In  an  industrial  community  of 
30,000  it  is  inevitable  that  in  spite  of  all  precautions 
accidents  will  happen.  All  of  these  have  immediate 
care,  careful  treatment  and  medical  service  in  order 
to  prevent  serious  results. 

LuNcH  AND  Rest  Rooms 

For  the  women  a  lunch  room  is  provided  conducted 
on  the  cafeteria  style  and  in  charge  of  a  dietician  whose 
function  it  is  to  provide  well  balanced  meals  at  the 
lowest  cost.  Food  is  sold  without  profit  and  frequently 
at  a  loss,  so  that  employees  find  it  more  convenient  to 
purchase  good,  warm  food  than  to  bring  cold  lunches 
with  them.  The  management  of  the  lunch  rooms  keeps 
its  dietetic  plans  in  the  background  so  that  there  is  no 
suggestion  of  uplift  or  experimentation.  Workers 
know  that  they  are  getting  tasty  food  which  is  clean, 
neatly  served  and  reasonable  in  price. 

Adjoining  the  women's  lunch  room  is  a  rest  room 
containing  a  piano,  and  adjoining  this  a  large  hall.  The 
girls  have  music  every  day  throughout  the  winter  and 
a  visitor  looking  in  on  them  will  find  them  enjoying 
dancing  during  the  noon  hour. 

The  lunch  rooms  for  the  men  are  conducted  under 
the  same  plan  as  the  women's  though  not  provided  with 
the  extras  which  the  women  enjoy. 

One  of  the  vital  factors  in  keeping  workers  con- 
tented and  efficient  is  provision  for  wholesome  recrea- 
tion. With  this  in  ^iew  the  company  has  provided 
facilities  for  bowling,  billiards,  basket  ball  and  various 
gymnasium  sports  in  the  winter,  and  baseball,  tennis 
and  water  .sports  in  the  summer. 

Job  Insurance  and  Thrift 
It  is  clear  to  those  who  have  given  the  matter  at- 
tention that  a  worker  who  worries  about  his  job  can- 
not give  the  best  that  is  in  him  to  his  employer.  This 
is  another  factor  that  has  given  intelligent  attention. 
Job  insurance  is  provided  through  the  medium  of  a 
cential  employment  bureau,  a  loan  bureau  furnishes  as- 
sistance m  emergencies  and  a  savings  system  is  organ- 
ized for  the  development  of  thrift. 

The  management  in  common  with  progressive  em- 
ployers believes  that  nothing  so  greatly  contributes  to 
the'  ability,  responsibility  and  happiness  of  workers  as 
the  possession  of  a  savings  account.     Although  the  en- 
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couragement  of  thrift  is  a  \ery  difficult  matter,  yet  the 
placing  of  adequate  and  convenient  facilities  for  saving 
at  the  very  factory  door  has  proven  to  be  a  practical 
stimulus.  At  the  terminal  cit\-  a  good  many  of  the 
workers,  upon  being  paid  their  wages,  convert  a  part 
of  the  contents  of  their  pay  envelopes  into  saving  cer- 
tificates before  they  leave  for  home,  thus  removing  the 
means  of  temptation  for  immediate  spending. 

A  splendid  campaign  was  introduced  in  the  form  of 
thrift  clubs  in  all  the  larger  industrial  plants  at  the 
terminal.  These  clubs  are  strictly  employee  organiza- 
tions, the  only  participation  of  the  employer  being  their 
cooperation  with  these  clubs.  Their  official  treasurer 
helps  collect  the  amount  of  savings  where  this  is  re- 
quested. The  Y.  M.  C.  A.  has  been  very  effective  in 
the  organization  and  extension  of  these  clubs. 

The  plan  of  the  thrift  club  is  as  follows:  A  worker 
may  become  a  member  at  any  time.  Any  amount  may 
be  deposited  each  day,  the  deposit  being  made  for  all 
the  members  in  their  names  at  the  bank  of  their  indi- 
vidual choice.  The  amount  to  be  deposited  may  be 
increased  or  decreased  by  making  application  to  the 
club  representative  in  writing  and  the  money  may  be 
withdrawn  without  reference  to  any  officers  of  the  com- 
1  any  or  club.  Interest  is  paid  at  the  regular  rate  by 
the  bank  to  the  depositor  and  not  to  the  club.  In  order 
to  withdraw  money  the  workman  must  get  his  bank- 
book from  the  representative  and  present  n  at  the  bank. 

The  plan  in  essence  therefore  is  to  have  one  man 
make  a  deposit  covering  individual  depositors.  The 
employee  fills  out  and  signs  the  club  meniiiership  blank 
which  requests  the  company  to  deduct  a  certain  amount 
from  his  wages  and  deposit  it  each  week  or  on  a  par- 
ticular pay  day.  The  club  representative  turns  the 
membership  blank  over  to  the  cashier  of  the  company. 
On  each  pay  day  the  cashier  hands  a  company  check  to 
the  club  representative  addressed  to  each  bank  covering 
the  total  amount  to  be  deposited  in  that  bank,  together 
with  a  list  of  the  depositors  and  the  amount  to  be 
credited  to  them  indixidually.  The  club  representative 
takes  these  personally  to  the  bank  with  the  pass  books. 

The  Thrift  Clubs  meet  together,  or  individually,  at 
the  will  of  the  members.  They  have  discussions  on  in- 
surance, real  estate,  building  and  loan  plans  and  in- 
vestments. The  purpose  of  the  clubs  is  not  only  to  en- 
courage the  members  to  become  savers  but  to  help  them 
spend  wisely  and  invest  safely. 

Central  Emplovme.xt  Bureai- 

-Vmong  the  objects  of  the  central  employment  bureau 
i-^  that  of  finding  places  for  unfortunate  men,  for  weed- 
mg  out  the  incompetent,  for  discouraging  illegitimate 
employment  agencies  and  doing  away  with  the  degrad- 
ing employment  gate  around  which  the  jobless  are  wont 
to  congregate.  This  bureau  attempts  to  keep  all  ter- 
minal workers  always  employed,  and  in  order  to  do  so 
becomes  intimately  acquainted  with  each  man's  capa- 
bilities, weaknesses  and  even  his  home  conditions.  "A 
good  man  with  a  clean  record  need  never  fear  to  be 
out  of  work  where  once  he  has  established  his  rights." 
The  effect  then  of  the  em])loyment  bureau  is  to  give 
the  employer  a  .stabilized,  reliable  labor  market  and  the 
employee  steadv  emj^loyment  and  the  security  and  con- 
tentment that  accompanies  it.  It  also  saves  for  the 
worker  the  serious  e.xpense  of  an  inopportune  lay-oflF. 

The  above  plan  requires  careful  study  of  local  con- 
ditions in  order  to  establish  a  balance  between  the  sea- 
sonal and  trade  requirements  of  industries.  If  one 
shop  tenant  is  forced,  because  of  shortage  of  mate- 
rials, depression  in  its  market  or  other  reasons,  to  cut 
down  its  payroll,  it  may  be  that  on  that  very  day  an- 
other firm  will  have  occasion  to  increase  its  force. 
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Empluyment  Manager,  The  Cincinnati  t'lancr  Company 

OX  October  4,  1917,  the  Cincinnati  Planer  Company 
"f  Cincinnati,  Ohio,  put  into  effect  a  group  in- 
-luance  plan  as  one  of  the  means  to  decrease 
I.iImii-  turnover  and  increase  production.  The  following 
brief  description  of  the  plan  as  adopted  may  assist  some 
other  employers. 

When  a  proposition  for  employees'  group  insurance 
was  first  offered  to  us  by  insurance  companies  our  im- 
mediate question  was,  What  good  is  it?  What  will  it 
do  ?  The  answer  that  we  received  was,  it  will  decrease 
your  labor  turnover  and  at  the  same  time  will  gain  for 
you  more  and  better  production  from  your  working 
torce.  It  is  too  early  to  state  positively  whether  or  not 
these  results  will  be  forthcoming  and  in  what  degree. 
However,  if  our  labor  turnover  does  decrease  during 
the  coming  months,  we  will  credit  group  insurance  with 
its  share  of  the  improvement. 

If  the  results  are  carefully  studied  the  value  of  the 
new  plan  in  dollars  and  cents  can  be  closely  estimated. 
Put  it  is  a  mistake  to  say  or  think  that  labor  turnover 
or  production  are  entirely  controlled  by  any  one  factor. 
So  if  a  satisfactory  improvement  in  our  case  can  be 
shown  we  shall  consider  that  the  money  has  been  well 
spent.  The  average  cost  of  this  insurance  is  about  $4 
per  employee  per  year  (less  than  two  cents  a  day).  The 
actual  premium,  of  course,  depends  upon  the  age  and 
length  of  service  of  the  six-hundred  employees  who  are 
covered.  Our  belief  is  that  the  plan  is  sure  to  pay  for 
itself;  it  is  hard  for  us  to  anticipate  that  this  is  a  losing 
proposition. 

How  THE  Plan  Was  Started 

Announcement  of  the  adoption  of  the  plan  was  made 
to  the  employees  through  a  typewritten  letter  sent  out 
on  the  company's  regular  letterhead  neatly  set  up,  but 
plain  and  rather  short,  in  order  to  convey  the  idea  di- 
rectlv  with  the  personal  touch  of  the  manager.  It  was 
desired  to  have  the  announcement  of  the  plan  go  di- 
rectlv  from  the  manager  to  the  employees'  home,  there- 
by helping  to  make  a  good  impression  by  using  the 
powerful  factor  of  home  influence.  Following  is  the 
text  of  the  letter  which  was  written  in  plain  machine- 
shop  English  and  mailed  on  a  Friday,  so  that  it  would 
be  recei\ed  at  home  on  Saturday,  which  was  considered 
the  most  adxantageous  time  as  it  gave  the  family  op- 
portunitv  to  talk  the  plan  over  with  their  friends  and 
relatives  on  .Saturday  afternoon  and  Sunday: 

October  9,  1917. 
TO  THE  EMPLOYEES  OF  THE  CINCINN./KTI  PL.\NER 
COMPANY: 

We  want  voii  to  feel  that  vou  would  rather  work  for  THE 
CIMCINN.VTI  PL.^NER  C0MP.\NY  than  anywhere  else. 
The  ideal  relationship  between  employer  and  employee  can 
only  be  obtained  thru  a  long  association.  The  fewer  changes 
there  are,  the  better  it  will  be  for  all. 

The  protection  and  care  of  those  dependnig  on  you  is  of 
vital  concern.  In  the  event  of  your  death  or  permanent  dis- 
abihfy,  some  plan  to  continue  the  protection  and  care  which 
you  are  now^  providing,  and  the  problem  of  how  this  is  to  be 
done  has  no  doubt  often  occurred  to  you. 

To  aid  vou  in  solving  this  problem  of  care  for  your  depen- 
dents -ind'  as  an  expression  of  appreciation  of  your  faithful 
work  and  fovalty  to'  THE  CINCINNATI  PLANER  COM- 
P^NY  we  have  arranged  with  The  Travelers  Insurance  Com- 
pany to  insure  your  lives  for  an  amount  based  on  the  follow- 
ing schedule :  .  1        i-       ,1     „ 

Those  who  have  been  in  our  constant  employ  for  three 
months  are  insured  for  $500,  those  in  our  constant  employ  for 
six  months  for  $fxx),  at  the  end  of  the  first  year  of  continuous 
emplovmcnt  vou  are  entitled  to  $700  insurance  and  for  each 
additional   year's  employment   you   are   entitled  to  an   increase 
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of  iiisiiraiicc  in  tin'  amount  of  $100  cadi  year  until  a  maximntn 
amount  of  $1500  has  been   readied. 

Those  vvlio  are  not,  as  yet,  by  their  term  of  service  entitled 
to  this  insurance,  will  receive  its  benefits  just  as  soon  as  they 
have  completed  a  three  months'  term  of  continuous  service. 
This  insurance  is  made  retroactive,  meaning  that  you  will  re- 
ceive credit  immediately  for  the  amount  of  insurance  you  are 
entitled  to  for  past  services.  As  the  length  of  your  service 
increases  you  will  receive  the  increased  insurance  in  accordance 
with  the  above  plan. 

This  insurance  has  been  in  effect  since  Oct.  4th,  igi7- 

These  benelits  will  be  provided  at  the  expense  of  THE 
CINCIXN.ATI  PL.-WER  COMPANY.  No  deductions  from 
wages  or  contributions  of  any  kind  from  the  employees  are 
required.  This  action  is  voluntary  on  the  part  of  THE  CIN- 
CINNATI PL.\NER  CO.MP.'\NY.  It  constitutes  no  contract 
to  any  employee  and  confers  no  legal  right  on  them.  It  does 
not  change  your  freedom  to  leave  nor  our  right  as  employer 
to  dismiss  any  employee. 

All  rights  or  benefits  cease  whenever  any  employee  leaves 
or  is  dismissed  from  our  service.  In  addition  to  ofifering  LIFE 
INSURANCE  protection  our  contract  also  provides  an  income 
in  case  of  your  permanent  disability  whether  resulting  from 
disease  or  accident. 

An  Insurance  certificate  stating  clearly  the  benefits  granted 
to  you  under  this  arrangement  will  be  mailed  to  your  home 
as  soon  as  we  can  supply  the  Insurance  Company  with  the 
necessary  information. 

We  hope  tli.at  providing  this  INSUR.ANCE  will  further  con- 
vince you  of  our  desire  to  do  all  we  can   for  our  employees. 
With  our  best  wishes,  we  remain. 
Sincerely  yours. 
THE    CINCINN.\TI    PLANER   COMPAXV. 
(Signed)     B.  B.  Quillen, 

Secretary  and  Treasurer. 

Ax  Immediate  Result 

In  the  employment  department  an  immediate  increase 
in  the  number  of  apphcations  for  work  was  noticeable. 
Thus  it  was  jM-oved  beyond  a  doubt  that  the  insurance 
plan  was  a  good  talking  point  for  both  employment 
manager,  superintendent  and  foreman  when  hiring  men. 

During  the  discussion  of  the  plan  one  feature  which 
leceived  considerable  study  was  whether  or  not  insur- 
ance should  be  based  on  wages  or  length  of  service.  It 
v/as  finally  decided  that  the  latter  course  was  the  sim- 
plest and  most  efifective  for  several  reasons.  In  the 
first  place  many  machine  shops  will  undoubtedly  finally 
adopt  group  insurance  and  if  it  is  based  solely  on  the 
matter  of  wages  there  will  be  nothing  to  hold  the  indi- 
vidual employee  in  the  shop  where  he  is  working.  For 
as  long  as  einplo_\'ees  can  change  from  one  shop  to  an- 
other without  any  actual,  direct,  personal  loss  they  will 
continue  to  change  and  shift  in  spite  of  increased  wages 
and  welfare  work  and  all  other  factors.  So  if  two 
shops  in  the  same  locality  have  insurance  based  on 
wages  or  income  alone  an  employee  insured,  say,  for 
Si, 000  will  have  no  incentive  for  remaining  in  one  or- 
ganization if  by  changing  he  can  have  the  identical  ad- 
vantage in  the  other  place.  But  if  the  insurance  is 
based  on  length  of  service,  there  is  an  incentive  to  re- 
main where  a  considerable  amount  of  insurance  has 
been  accumulated  through  a  long  term  of  employment. 
Another  reason  urged  against  basing  the  insurance  on 
wages  is  the  difficulty  today  in  figuring  an  employee's 
income  because  of  the  use  of  wage  payment  systems  giv- 
ing premiums,  bonus  and  the  like.  And  still  again  it  is 
possible  that  dissatisfaction  will  be  created  among  em- 
ployees if  policy  comparisons  were  made  and  John 
found  that  Bill  was  inaking  more  money  "cause  his  in- 
surance is  bigger." 

The  office  work  required  in  connection  with  operating 
this  insurance  plan  is  very  sitnple  and  requires  but  little 
time,  say  in  our  case  about  two  hours  per  week.  A  card 
is  filled  out  at  the  outset  giving  a  complete  record  of 
each  employee,  stating  the  date  of  his  birth,  his  address, 
his  beneficiary  and  the  name  of  his  company.  After 
this  work  has  been  done  nothing  further  is  required 
unless  an  employee  leaves  the  shop  or  dies,  except  the 
checking  of  invoices  and  reports. 
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With  tlic  General  Railuay  Signal  Company 
[?ipjjjj£  pi-oblem  of  getting  help  is  one  which,  at  the 
!|  jiresent  time,  is  confronting  employment  men 
viith  a  seriousness  never  before  felt.  With  the 
"Back  to  the  P^arm"  mox'ement  in  full  swing  and  all 
branches  of  our  military  service  demanding  for  indus- 
trial purposes,  a  large  cjuola  of  the  very  men  who  repre- 
sent the  cream  of  the  labor  market,  we  are  all  finding  it 
difficult  to  fill  the  gaps  in  our  depleted  ranks.  This  ap- 
jilies  to  all  concerns  regardless  of  size  or  nature  of 
work.  .\dd  to  this  the  fact  that  most  concerns  are  car- 
rying extra  burdens  of  production  on  account  of  the 
war  and  it  will  be  evident  why  the  demand  is  above 
;md  the  supply  below  normal.  It  is  especially  difficult 
to  replace  skilled  men  because  of  the  uncertain  quality 
of  the  supply.  Breaking  in  so  many  new  employees 
throws  an  extra  burden  on  all  departments  and  this 
in  turn  must  be  met  by  more  overhead  expense  and  ad- 
ditional employees  to  keep  iiroduction  up  to  require- 
ments. 

Where  will  we  get  this  help?  This  is  the  cjuestion  we 
are  now  facing.  \\'e  say  put  girls  and  women  on  jobs 
formerly  held  by  men,  but  this  is  only  begging  the  ques- 
tion. Girls  are  scarce  as  it  is  and  we  must  develop 
sources  capable  of  supplying  female  as  well  as  inale  em- 
ployees. r^Iore  girls  and  women  will  be  coining  for- 
ward as  time  goes  on,  some  because  of  patriotic  mo- 
tives, but  more  for  economic  reasons.  Brothers,  sons, 
husbands,  and  even  fathers,  who  have  been  the  wage 
earners  are  being  called  to  serve  their  country  and  girls 
atid  women  who  ha\e  ne\'er  been  emplov'ed  before  will 
have  to  go  into  industrial  life  to  make  the  income  of 
the  home  meet  the  demands  made  upon  it.  But  the  de- 
mand for  .girls  now  exceeds  the  supply  and  the  gap  will 
widen  as  time  goes  on.  Part  of  the  problem  will  be  met 
hv  labor-saving  de\ices  and  improved  methods  of  pro- 
duction, but  this  will  take  time  and  even  then  solve 
only  [lart  of  it. 

Thus  it  is  that  in  the  last  anal_\'sis  a  large  share  of 
the  burden  will  fall  upon  the  factory  employment  de- 
liartment,  which  will  necessarily  come  to  the  front  with 
increased  facilities  for  getting  new  employees,  placing 
them  to  best  advantage  and  holding  them  once  they  are 
on  the  payroll.  In  the  following  are  outlined  several 
suggested  methods  for  getting  help  which  have  been 
used  with  varying  success.  They  are  not  suggested  as 
a  revelation  of  trade  secrets,  but  as  a  brief  summary  of 
^ome  of  the  possible  methods  now  in  use,  which  may 
l:e  of  help  to  other  employment  men  in  the  present 
situation. 

tllRIXC    FROM    THE    ShELF 

The  subject  of  getting  help  naturally  brings  up  the 
question  of  keeping  applications  on  file  or  "Hiring  from 
the  Shelf"  as  it  is  very  often  called.  Some  concerns 
do  not  keep  on  file  applications  from  any  people  whom 
they  cannot  place  at  the  time  they  apply,  while  others 
hire  only  from  the  shelf  list.  Both  have  reasons  which 
seem  to  justify  their  stands,  but  these  opposite  argu- 
ments only  point  out  clearly  that  both  schemes  are  prac- 
ticable and  that  a  combination  of  them  both  can  be  used 
to  good  advantage.  Under  present  conditions  it  can- 
not be  assumed  that  an  application  on  file  will  be  good 
for  very  long,  unless  the  reputation  of  your  concern 
is  so  good  that  workmen  will  leave  other  jobs  to  come 
to  work  for  you. 

I-'or  ordinary  unskilled  or  semi-skilled  work  an  ap- 
jilication  will  not  be  good  for  more  than  a  few  days  at 
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the  most,  unless  there  is  some  particular  reason  why 
the  applicant  wants  to  work  in  your  plant,  such  as  con- 
\enient_location,  personal  ties,  or  an  especially  desirable 
class  of  work.  P^or  highly  skilled  jobs  the  apiilications 
will  probably  be  good  for  a  longer  time.  Although  a 
skilled  workman  will  not  be  out  of  a  job  long  under 
ordinary  conditions,  there  is  always  a  chance  of  vour 
being  able  to  oiler  him  work  more  to  his  liking,  espe- 
cially, if  he  has  taken  the  first  good  job  available  to  tide 
him  over  until  he  can  locate  just  what  he  wants.  Then 
again,  there  is  the  man  who  is  working  but  wants  to 
better  himself,  the  code  of  ethics  covering  such  cases 
v>-ill  vary  but  there  is  really  no  plan  or  agreement  which 
is  practicable  for  preventing  changes  for  this  reason. 
Re.xsoxs  for  the  Applic.miox  File 

1.  \\'orkmen  expect  it.  As  a  general  rule  good 
workmen  expect  the  privilege  of  filing  an  application 
because  they  realize  that  it  will  probably  save  them 
several  fruitless  trips.  They  can  telephone  in  and  the 
employment  man  having  the  cards  to  refer  to  knows 
about  what  the\-  are  fitted  for. 

2.  It  makes  it  unnecessary  to  depend  entirel}'  upon 
men  who  happen  in  at  the  office.  Although  a  large  per- 
centage of  those  hired  come  from  this  class  it  is  a  verv 
uncertain  quantit\-,  the  right  man  is  generalh-  nf)t  there 
w  hen  wanted. 

3.  It  is  poor  business  to  lose  track  of  an  esi)ecially 
desirable  man  who  happens  to  appl\-  at  a  time  when  he 
cannot  be  placed.  Once  the  man  has  left  the  oiTice  he 
is  lost  forever,  unless  you  have  his  name  and  address. 

4.  An  application  file  provided  a  reasonable  number 
are  sent  for  will  raise  the  standard  of  the  applicants 
because  good  workmen  will  not  feel  that  they  have  en- 
tirely wasted  the  time  spent  in  coming  in,  e\en.  if  they 
are  not  hired  the  first  time  they  call. 

5.  Hiring  from  the  shelf  will,  in  the  last  analysis, 
reduce  turnovers,  instead  of  increasing  it  as  is  often 
claimed.  Instead  of  filling  positions  with  floaters  who 
just  happen  in,  they  are  filled  with  reliable  workmen 
whose  records  have  been  verified. 

6.  The  expense  of  forms  and  'clerical  labor  involved 
is  small  compared  with  the  cost  of  extra  scouting  and 
advertising  made  necessary  by  having  no  one  in  mind 
for  openings  as  they  occur. 

7.  .At  least  part  of  the  applicants  sent  for  will  come 
in.  Even  with  the  labor  market  as  tight  as  it  is  now,  a 
good  percentage  of  those  sent  for  will  reply,  provided 
care  is  used  in  selecting  those  sent  for.  Even  if  the  ap- 
plicant is  working  and  does  not  care  to  change  he  has  a 
better  opinion  of  the  firm  sending  for  him.  This  feeling 
of  good  will  towards  a  concern  by  workmen  is  a  vital 
factor  and  should  be  developed. 

Granting  then  as  most  concerns  do,  that  a  .shelf  file 
of  applications  is  desirable,  this  does  not  solve  the  prob- 
lem of  getting  help. 

.Sources  of  Employees 

1.  Those  who  happen  to  call  looking  for  work.  This 
source,  although  it  supplies  the  bulk  of  new  employees 
ir  an  uncertain  quantity,  and  the  applicants  require  a 
great  deal  of  weeding  out.  The  majority  of  them  do 
not  represent  the  best  class  of  labor,  especially  for 
skilled  work.  Good  men  will  not  keep  coming  back  be- 
cause they  will  not  be  long  out  of  work.  It  should  be 
I  he  aim  to  raise  the  stan(iard  of  this  class  by  encour- 
:(ging  good  workmen  to  return  and  tactfully  tending  to 
discourage  those  not  desirable.  The  higher  the  stand- 
ard of  this  class  is  raised,  the  more  efficient  will  be  the 
cmiiloyment  department,  because  most  of  these  aiii>li- 
cants  are  out  of  work  when  they  apj)ly  and  can  be  used 
to   good   advantage   to   fill   positions   in   a  hurry. 

2.  Those  recommended   by  a   third   person   who   is 


interested,  but  who  has  no  definite  opening  in  mind.  It 
IS  very  advantageous,  if  not  essential,  for  the  employ- 
ment man  to  have  a  group  of  friends  who  are  referring 
to  hmi  good  men  who  are  out  of  work.  In  most  cases 
they  are  familiar  with  the  man's  past  record  and  can 
give  some  valuable  information  concerning  him.  Such 
sources  must  be  educated  as  to  the  class  of  men  ac- 
ceptable, and  also  encouraged  by  having  as  many  as 
jwssible  of  these  applicants  hired.  These  applicants 
naturally  fall  into  two  classes: 

(a)  Those  recommended  by  friends  outside  of  the  organi- 
zation. 1  his  will  include  especially  business  and  professional 
men  who  are  coming  in  contact  with  workmen.  They  can  be 
encouraged  to  call  up  regarding  good  workmen  whom  they 
happen  to  know  are  out  of  work.  If  there  is  a  possibility  of 
using  the  man,  he  can  be  sent  in  for  an  interview.  This  takes 
very  little  time,  costs  nothing  and  in  many  cases  supplies  good 
men  who  will  "stick"  because  of  the  personal  interest  taken  in 
them. 

(b)  Those  recommended  by  employees.  These  applicants 
\\hen  once  satisfactorily  placed  make  the  best  employees.  They 
are  more  liable  to  stay  and  to  make  good.  They  will  have 
friends  in  the  organization  to  introduce  them,  show  them 
around,  make  them  feel  at  home,  and  encoura.ge  them  during 
the  first  few  days  which  are  the  hardest.  They  will  also  feel 
under  obligation  to  make  good  for  the  sake' of  those  who 
recommend  them.  In  order  to  have  this  work  out  success- 
fully, however,  it  is  necessary  to  make  an  emplovee  feel  at 
the  time  he  recommends  an  applicant  that  he  is  to  a  certain 
e.xtent  assuming  the  responsibility  for  the  man's  being  desir- 
able as  an  employee  from  the  standpoint  of  character,  ability, 
steadiness,  and  honesty.  This  can  best  be  accomplished  by 
having  employees  come  to  the  employment  office  and  talk  over 
with  the  employment  manager  the  cases  of  good  men  whom 
they  know  are  available.  If  it  then  seems  advisable  to  have 
the  man  come  in  for  an  interview  the  employee  should  be 
given  a  form  to  fill  out  and  sign.  This  slip,  when  presented 
by  the  applicant,  will  serve  as  an  introduction  to  the  employ- 
ment manager.  The  employee  recommending  an  applicant 
should  be  informed  if  lie  does  not  come  up  to  expectations. 

3.  Those  obtained  by  scouting.  By  scouting  is  meant 
any  means  of  still  hunt  for  applicants  to  fill  specific 
openings.  This  is  the  real  test  of  an  einployment  man. 
He  must,  of  course,  be  able  to  organize  and  conduct  a 
department  and  competently  select  but,  if  he  cannot  get 
help  when  he  needs  it.  he  will  not  be  of  much  use  on  the 
employment  job.  There  are  many  sources  which  come 
under  this  class.    The  principal  ones  are: 

( a )  These  met  in  past  experience.  Every  employment  man, 
especially  if  he  has  been  in  more  than  one  plant,  has  come  in 
contact  with  good  workmen  either  in  the  shops  or  outside. 
In  many  cases  he  knows  of  just  the  man  he  wants  for  the 
specific  opening,  although  he  may  never  have  filed  an  applica- 
tion. This  also  includes  men  w-Iio  have  worked  for  the  con- 
cern before  but  who  left  .good  records,  and  would  be  willing 
to  come  back:  exceptionally  good  workmen  who  applied  at  a 
time  when  they  could  not  be  placed  would  also  come  under 
lliis  class.  These  men  will  naturally  be  reached  by  telephone, 
messenger,  letter,  personal  visit,  or  by  sending  word  to  them 
by  a  workman  who  happens  to  know  them.  Names  obtained 
in  this  w-ay  can  be  kept  either  in  a  personal  note  book  or  in 
the  application  file. 

(b)  Those  obtained  through  employees.  .Xs  previously 
pointed  out  these  applicants  make  very  desirable  employees. 
It  is  very  often  possible  to  get  men  for  specific  openings  by 
letting  employees  know  what  jobs  are  open.  In  many  cases 
it  is  practicable  to  use  a  bulletin  board  near  the  factory  en- 
trance showing  a  list  of  jobs  open,  requesting  employees  to 
speak  to  the  employment  manager  about  suitable  annlicants, 
whom  they  know  to  be  available.  Where  the  concern  pub- 
lishes a  company  paper  or  house  organ  for  circulation  among 
employees,  it  can  be  used  to  advantage  to  bring  employees  and 
the  employment  department  together  on  this  method  of  obtain- 
ing help.  Care  must  be  used  in  turning  down  applicants  recom- 
mended by  employees  in  order  to  create  no  hard  feelings.  This 
is  largely  a  matter  of  educating  them  as  to  the  class  of  ap- 
plicants acceptable. 

(c)  Those  obtained  through  employment  bureaus.  As  a 
general  rule  it  is  not  very  satisfactory  to  lake  applicants  from 
private  agencies  charging  a  fee.  From  the  applicant's  stand- 
point he  has  bought  a  job  and  this  obviously  is  undesirable. 
There  are,  however,  many  agencies  charging  no  fee  which  are 
getting  a  verv  good  class  of  help.  N'o  effort  is  made  to  give 
the  relative  merits  of  these  various  agencies,  the  principal  ones 
arc  enumerated  wilh  the  class  of  labor  they  supply. 
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1    War  ■and    '{h.  L; 

Aiieacl 

•TP'HE  anarcliy  and  re\olution  which  have  bnjken  lo:)se 
*  in  Russia  give  us  a  forecast  of  what  must  inevit- 
Jiappen  throughout  all  the  countries  now  dominated  by 
'Germanv.  Released  from  the  death-dealing  rule  of 
aiiilitarv  law.  the  ignorant  and  helpless  peasants  of  Rus- 
'sia.  \^\  tens  of  thousands,  have  simply  thrown  down 
their  arms  and  refuse  to  longer  face  the  carnage,  death 
and  unspeakable  brutalities  of  this  accursed  war.  Pre- 
ci.selv  the  same  thing  would  now  be  happening  through- 
out Austria.  Hungary,  Bulgaria  and  all  the  Balkans, 
but  for  the  "blood  and  iron"  of  German  military  rule — 
but  for  the  fact  that  the  wretched  soldiers  continue  to 
fight  because,  upon  penalty  of  death,  they  are  forced  to 
fight. 

Germany  is  now  financing,  feeding,  equijiping  and 
actualh-  leading  all  the  armies  of  her  dependent  allies. 
How  much  longer  her  failing  resources  will  enable  her 
to  withstand  that  awful  strain— and  meanwhile  sup- 
press the  uprisings  of  millions  of  people  who  detest  her 
brutal  rule — is  simpl\-  a  question  of  time.  The  high 
seas  are  tightly  closed  to  her;  the  submarine  ruthless- 
ness  is  steadily  failing  in  effectiveness;  the  neutial 
countries  bordering  the  sea— Holland,  Norway,  Sweden 
and  Denmark— are  now  closely  rationed  to  their  own 
needs  ;  .\merica,  with  all  her  boundless  resources  in  men. 
money,  materials  and  destructive  in\entions.  has  joined 
the  cause  of  the  .\llies  with  exalted  confidence  and  en- 
thusiasm ;  every  passing  month  brings  us  a  steady, 
rapid,  and  enormous  increase  in  the  number  of  trained 
soldiers,  as  well  as  in  all  the  materials,  implements  and 
inuniti(jns  of  modern  warfare ;  and,  finally,  the  collapse 
of  the  Russian  armies  and  the  surprising  German  vic- 
tories in  niirthern  Italy- evidently  planned  as  a  dra- 
matic surprise— have  united  the  Allies  as  never  before 
and  given  us  positixe  assurance  of  the  harmonious  co- 
operation of  all  our  ■•irined  forces,  on  land  and  sea, 
under  the  command  of  a  single  military  authorit_\-. 

In  brief,  the  French  turned  the  Kaiser's  terrible  war 
machine  at  the  Marne ;  again  at  X'erdun  the  heroic 
Gauls  said,  "They  shall  not  pass";  at  Cambrai  the  Brit- 
ish have  given  them  a  foretaste  of  oitensive  warfare 
with   newly-devised   machines   of    destruction   like   the 
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"tank";  and  when  America's  armies  and  ZL'hole  fleets  of 
airplanes  get  into  the  game,  we  can  easily  foresee  the 
inevitable  result. 

Now  for  a  little  history  I 

Napoleon  Bonaparte  was  incomparably  the  greatest 
soldier  of  all  modern  times.  He  over-ran  Europe  like  a 
firebrand,  made  pawns  of  the  puppet  Kings  then  ruling 
on  the  Continent,  dethroning  many  of  them  to  make 
places  for  his  kinsmen  and  favorite  Marshalls,  and  to 
this  far  day  his  fame  shines  resplendent  as  the  only 
v>orld  conqueror  fit  to  be  classed  with  Charlemagne, 
Caesar  and  Alexander.  But  Napoleon  overreached 
himself,  and  he  met  his  fate  at  Waterloo  because  all 
Europe,  including  "the  tight  little  British  Isles,"  com- 
bined to  suppress  him  as  a  menace  to  the  expanding  civ- 
ilization of  a  century  ago — precisely  as  the  enlightened 
nations  of  the  earth  have  now  combined  to  suppress  the 
Kaiser !  And  it  was  toward  the  close  of  his  career,  a 
vear  before  .St.  Helena,  that  Napoleon  left  this  prophetic 
message  for  mankind,  under  date  of  January  ist,  1814, 
viz : 

I  am  willing  to  confess  that  I  have  made  too  many  wars; 
I  had  far-reaching  schemes.  I  ventured  to  secure  for  France 
the  lordship  of  the  world.  I  deceived  myself:  these  plans 
were  not  consistent  with  the  size  of  our  population.  I  had  to 
l.riiig  them  all  under  arms,  and  I  must  admit  that  the  limit  of 
social  conditions,  and  the  softening  of  manners,  does  not  allow 
me  to  ask  a  whole  nation  to  take  up  arms.  If  I  must  suffer 
for  the  misfortune  of  having  miscalculated  my  own  chances, 
I  will  suffer  for  it.  I  will  conclude  peace  in  such  a  way  as 
circumstances  command,  and  this  peace  shall  not  be  more 
humiliating  for  any  one  than  for  myself.  I  have  been  de- 
ceived; I  ought  to  suffer,  and  not  France:  it  has  made  no 
mistakes,  it  has  shed  its  blood  for  me ;  it  has  refused  no  sacri- 
iice.  As  for  myself,  I  only  ask  for  the  honor  of  showing  a 
very  difficult  courage,  the  courage  of  renouncing  the  greatest 
ambitions  which  have  ever  existed,  and  of  sacrificing  for  the 
good  of  my  people  magnificent  plans  which  could  only  be 
carried  out  by  exertions  which  I  will  no  longer  demand. 

Great  soldier  and  great  law-giver  that  he  proved  hirn- 
self  to  be.  it  was  no  less  a  personage  than  Napoleon 
himself  who  jiredicted  that  "all  Europe  will  be  either 
republican  or  Cossack."  We  may  now  be  sure  that  it 
can  never  be  Cossack,  because  trench  warfare,  the  ma- 
chine gun,  the  motor  car,  the  motor  cycle,  the  "tank" 
and  the  airplane  have  simply  put  the  Cossack  cavalry 
cut  of  business.  And  we  may  be  equally  sure  that  even- 
part  of  the  civilized  world  is  now  certain  to  become  re- 
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IHihlican   or   representative   in   its   political   institutions,  In  England  and  in  Italy,  also,  the  return  of  the  sol- 

because  the  Armageddon  has  narrowed  itself  down  to  diers  is  certain  to  bring  about  industrial  disturbance  of 

the   simple  issue  of  autocracy  versus  democracy — the  the  gravest  character.     Nothing  short  of  breaking-up 

rule  of  the  (lernian  Kaiser,  or  the  rule  of  the  people!  the  great  landed  estates  of  England  and  Italy  for  the 

This  is  the  thought  that  animates  the  breast  of  every  benefit  of  small  farmers — as  has  been  done  in  France 
soldier  in  the  ranks  of  all  the  Allies,  and  since  the  and  Ireland  after  generations  of  warfare — can  satisfy 
statesmen  and  leaders  of  France,  England  and  Italy  are  the  men  and  women  who  rightly  desire  to  own  the  acres 
rivaling  the  President  of  the  great  American  Republic  which  they  till;  and  nothing  short  of  the  most  drastic 
in  daily  protestations  of  devotion  to  the  rights  of  small  taxation  of  great  estates  and  all  large  incomes  and  ex- 
nations,  or  "home  rule,"  we  may  now  be  entirely  sure  cess  profits  can  satisfy  the  workers  who  will  have  votes 
that,  in  Lincoln's  immortal  words,  "Government  of  the  and  a  voice  in  government,  and  who  must  share  the 
people,  liy  the  people  and  for  the  people  shall  not  perish  burdensome  cost  of  the  war. 

from  the  earth."       It  may  take  months,   it  may  take  Thus  we  see  that  after  hostilities  have  ceased,  after 

another  _\ear,  and  possibly  it  may  require  yet  a  longer  the  League  to  Enforce  Peace  becomes  a  fact,  and  after 

time  to  end  the  Kaiser's  reign  of  bloodshed — but  end  it  the  combined  navies  of  the  .Vllies  begin  the  work  of 

must,  inexitabl}-.     And  when  it  does  end,  then  we  may  patroling  the  high  seas  to  preserve  international  order, 

look  for  years  of  political  unrest  and  grave  local  dis-  all  Europe  will  be  so  disturbed  b_\-  local  and  political 

lurbance  throughout  all  Europe.  ferment — by  boundary  disputes,  and  by  heated  contests 

Simph-  contemplate  Russia.     A  vast  Empire  stretch-  over  forms  of  government,  over  socialism,  over  taxa- 

ing  clear  across  the  European  continent  from  the  North  tion,  and  especially  over  the  land  question,  that  years 

sea  to  the  Pacific,  and  from  the  arctic   regions  to  the  of  time  must  elapse  before  stable  industrial  conditions 

hot  plains  of  Siberia;  and  this  widespread  territor\-  in-  can  be  re-established. 

habited  by  180,000,000  of  varied  peoples,  speaking  many  This  means  that  the  United  States  will  be  the  one 

diti'erent  languages,  having  differing  customs,  nearly  all  country  in  all  the  world  within  whose  boundaries  politi- 

of  them  densely  ignorant,  and  all  of  them   wholly  in-  cal   stability  and  industrial  peace  will  be  secure;  and 

nocent  of  experience  in  the  science  and  practice  of  gov-  hence  the  whole  world  must  turn  to  us  for  all  standard- 

ernment.      Assuredly  it   is  safe  to   predict   that  a  gen-  ized  and  low-priced  machine  protlucts.  like  locomotives, 

eration  of  time  must  pass  before  we  can  expect  to  see  automobiles,  motor  trucks,  farm  tractors,  farm  machin- 

stabilitv  and  peaceful  industrial  development  in  Russia,  ery,  machine  tools,  mining  machinery,  electrical  machin- 

Then  the  great  Austrian  Empire  is  literally  seething  ery,  typewriters,  sewing  machines  and  all  the  endless 

with  political  discontent  and  threats  of  dismemberment ;  variety  of  mechanisms  and  materials  which  can  be  pro- 

the  Balkan  states  have  long  been  a  hotbed  of  righteous  duced   cheapest  by  automatic  and  semi-automatic  ma- 

and  bloody  pr(jlest  against  the  misrule  of  the  Turks,  the  chinery  operated   by   intelligent,  ambitious  and   skilled 

Austrians  and  local  potentates  and  tyrants:  all   Po'and  mechanics  at  high  wages. 

is  vet  to  be  re-established  as  a  separate  st.ite,  with  no  -it  is  not  the  lowest,  but  the  hi.t;hcst  paid  labor,  with 

.        ,            ,     .  scientific  management  and  machinery,  which  gives  cheapest 

rest  in  prosi)CCt  untd  the  Polish  patriots  have  tlieir  \\a\  products.     Some   of  the   iuiportant  staple  articles  made  in 

1       I     .      r  ,■                  j      \.   M-    l'„rm«1,l   crr-iiiliu-nllv-  Britain     Germany,  .iiul   .America,  are  produced   cheapest   in 

-and  what  ot  l.ermany.^    As  Mi.  Kedheld  giaphaalls  ^^;j'Yal\,   with   labor   paid    double.'-.Andrew    Carnegie    in 

points  out  in  this  issue,  when  the  war  is  over  CJcrmany  "  The  Empire  of  Business." 

will  wake  up  to  a  new  world— her  overseas  commerce  In  the  light  of  this  certain  prospect  of  a  long  period 

gone,  her  ships  confiscated,  many  of  her  principal  in-  of   profitable  business,    I    feel   like   extending  heartiest 

dustries  transplanted  to  America  and  elsewhere,  all  her  cong:-atu!ations  to  all  our  readers,  with  hes;  wishes  for 

best  customers  alienated,  her  government  bounties  and  a  most  generous  share  in  the  prosperity  of  the  coming 

subsidies   gone    forever,   and  her  people  oxerhurclene.l  new  year.     lM,r  vnc  shall  undoubtedly  have  business  m 

with  debt  and  crushing  taxation!     \erily.  when  those  plenty,  both  at  home  and  abroad;  we  shall  have  profit 

111            ••          .1,,.  in  nh-ntv    for  those  who  use  foresight  and  ludgment; 

blof)dthristv  German  soldiers  get  back  home   Irom  the  m  i>lcnt\.  101   ino.sc  \mio                    ^               .      .-,      ^ 

'     .              r              1-.           1             fi„,i   (1,,.,,,  -md  we  mav  also  be  sure  of  industrial  peace,  if  we  sim- 

tcrrible  trenches  to   face  realitv,  and  once  find   them-  and  we  ma)  di.soui.st   c                         i         , 

selves  free  from  old  Bismarck's  -blood  and  iron"  rule,  ply  apply  common  sen.se,  conciliation  and  the  promptings 

we  shall  see  disturbances  in  Germanv  which  will  mean  fair  dealing  and  humanity  to  the  adjustment  of  all  dis- 

,.       ,                  r,    •    1     .         .     ,..r,-,ii,,n   w-iws   -  nutes  as  to  wages,  hours,  unions,  open  shop,  Closed  sliop. 

anything  but   peaceful   industry  at   slaivation    \\,i,t,cs  luue.  as  lu  v^    k     ,             , 

because  the  Kaiser,  the  Crown  Prince,  the  Junkers,  the  or  what  not. 

owners    of    vast    landed    estates,    and    prixilege<l    indi-  I  an,  al.so  pn.n.pted  to  c-R-U^ate  our  readeis  ov  r 

viduals  generally,  will  be  fleeing  for  their  very  lives'  .he  Increase  in  the  si.e  of  the  Magazine,  wh.c.  ha. 


72 


INDrSTRIAL  MANAGEMENT 


been  hearlil_\-  commended  upon  every  liand ;  over  ihc, 
advance  in  our  advertisin.t;  rates,  which  has  been  gen- 
erouslv  apjiroved  by  all  our  oldest  advertisers,  thus 
l)csiti\elv  assuring  both  the  prosijerity  and  perpetuity 
of  the  Magazine's  creati\e  and  in\aluable  educational 
work;  and  I  am  so  insiiired  by  the  wide-spread — in- 
deed world-wide — recognition  which  has  finally  come  to 
industrial  management  as  a  distinct  Science  and  a  new 
Profession,  that  I  am  sure  the  time  must  ^oon  come 
when  we  shall  ha\e  to  call  an  international  Congres-  of 
the  ])ioneers  and  leaders  in  the  field  of  wealth-production 
in  which  the  late  Frederick  W.  Taylor  jiroved  himself 
the  most  original,  the  most  creative,  and  the  most  con- 
structive genius  of  our  times. 

Finally,  I  cannot  close  these  felicitations  without  giv- 
ing expression  to  my  great  ])ersonal  gratification  over 
ha\ing  been  joined  in  the  work  by  Mr.  L.  P.  Alford, 
who  for  many  years  was  Editor  in  Chief  of  the  Aimri- 
can  Machinist.  Mr.  Alford  has  been  closely  associated 
with  me  in  the  editorial  conduct  of  the  Magazine  since 
A[)ril  last,  and  that  nine  months  of  joint  work  prompts 
ine  to  hope  that  the  association  may  last  through  many 
>-ears  to  come — not  alone  because  of  the  enthusiasm 
which  his  study  of  the  new  science  of  management  has 
developed,  but  especially  because  of  his  invaluable  train- 
ing for  the  work  to  be  done. 

Educated  at  the  Worcester  Polytechnic  Institute,  he 
was  graduated  in  1896,  under  Dr.  Mendenhall ;  then 
devoted  twelve  years  to  actual  machine  shop  and  power 
plant  work,  starting  as  a  machinist  in  overalls,  and  ris- 
ing to  the  post  of  chief  mechanical  engineer  of  the  Bev- 
erly plant  of  the  United  Shoe  .Machinery  Company; 
in  1905  his  .\lma  Alater  conferred  upon  him  the  degree 
of  mechanical  engineer  for  his  valuable  research  work 
into  the  friction  losses  and  power  consumptions  of  four 
machine  shops  combining  about  5,000  machine  tools; 
and  then  in  1907  he  joined  the  editorial  stafi:  of  the 
American  Machinist  under  the  inspiring  leadershiji  of 
the  late  John  .-\.  Hill,  a  man  of  the  highest  ethical  ideals, 
who  in-(j\ed  himself  a  masterful  genius  in  the  develop- 
ment of  legitimate  technical  journalism,  ^h.  Alford's 
practical  and  professional  training,  therefore,  emi- 
nently fit  him  for  the  editorship  of  a  magazine  which 
deals  only  in  facts,  wliich  described  actual  practice,  and 
which  is  written  for,  and  written  by,  men  who  think, 
who  Tjlan,  and  who  actuallv  do  things. 
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New  York,  Dec.  29,  1917. 


Cv'iuiJitiOili)'" 
^U)R.\CTICAL  business  divorces,  separates,  manufac- 
turing  and  selling,  or  production  and  distribution. 

The  business  of  war  includes  both  production  and 
distribution,  .\merican  indu>try  manufactures  the  tools 
for  fighting.  The  United  States  military  organization 
distributes  these  tools  and  is  jjutting  them  ;o  use  to  kill 
(Germans  and  .\ustrians. 

I*"ollowing  the  practical  experience  of  industry  the 
manufacturing  of  these  tools  and  their  utilization  should 
be  under  the  control  of  two  separate  organizations. 

Piut  such  is  not  the  case — most  unfortunately. 

The  Congressional  investigation  of  the  War  Depart- 
ment has  showed  the  country  that  our  splendid  young 
American  men  now  under  the  colors  are  not  provided 
with  evervthing  that  they  need  to  fight  the  nation's  bat- 
tles. ^^  e  ha\e  been  at  war  with  (jermany  for  nine  long 
months. 

Patience  is  a  virtue  that  must  not  be  despised. 

But  are  we  right  in  exercising  continued  patience 
and  in  excusing  the  situation  by  saying  that  the  hercu- 
lean task  of  providing  materials  of  war  could  not  have 
been  done  any  better  than  it  has  been  done,  and  that 
all  we  need  to  do  is  to  continue  to  be  patient  and  be- 
lieve and  exjiect  that  things  will  come  out  right  in  the 
end  ?  r)r  should  we,  not  impatiently  but  constructively, 
analyze  the  situation,  place  our  finger  upon  the  spot  of 
weakness,  on  the  impierfect  link  in  the  chain,  and  fear- 
lessl}-  point  out  the  remedy  r 

IxDUSTRi.M,  ]\L\XAGE.MF.XT  believes  that  the  latter  is 
the  onl_\'  possible  way. 

The  functions  of  production  and  distribution  are 
separate  and  distinct.  Whenever  they  have  been  com- 
bined in  private  industry,  trouble  and  lack  of  effective- 
ness have  ensued.  .\s  now  administered  the  great  buy- 
ing and  producing  organizations  for  war  of  the  national 
Government  are  under  the  control  of  departments  that 


are   directing  the  prosecution   of   the   war.      Manufac- 
I  shall,  of  course,  continue  to  give  the  editorial  policy     turing  and  use  are  under  one  and  the  same  head, 
and  conduct  of  the  Magazine  m\-  piersonal  direction,  as  It  is  imperative  that   we  should   follow  the  practical 

I  have  done  from  its  first  number,  but  Mr.  Alford  will  experience  of  industrv-  and  the  lesson  taught  by  our 
be  its  active  editor,  and  in  that  fact  both  our  authors  and  great  ally.  Great  Britain  :  Reorganize  our  method  of 
our  readers  may  feel  secure  in  the  assurance  that,  more     conducting  the  business  of  war  and  hav'e  separate  of- 
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ficials   resi.ionsible   for  manufacturing  and   for  fighting. 

(Jnce  this  is  done  the  official  responsible  for  produc- 
tion will  face  the  stupenduous  task  of  coordinating  all 
of  the  go\ernnient  requisitions  in  private  plants  and 
manufacturing  orders  in  Government  shops.  To  do 
this  the  entire  manufacturing  capacity  of  the  L'nited 
States  without  exception  must  be  under  his  sole  direc- 
tion and  coiUrol.  This  action  must  be  as  sweeping  as 
the  one  just  i)ut  into  effect  of  placing  the  entire  trans- 
portation facilities  of  the  United  States  under  the  di- 
rection of  the  Hon.  W'illiam  G.  McAdoo. 

Thus  in  the  second  place  it  is  imiierative  that  we 
should  ha\x'  at  the  earliest  possible  moment  a  "Minister 
of  ^lunitions,"  an  L'nited  States  Manager  of  Manu- 
facturing. 

In  a  deniocrac}'  citizens  balk  at  the  thought  of  a  dic- 
tator— and  rightly  so  under  ordinary  conditions.  But 
under  the  present  extraordinary  conditions  of  a  strug- 
gle for  the  preservation  of  the  n.ational  life  a  practical 
dictator  of  manufacturing  with  the  widest  of  powers 
is  imperative. 


Help  Along  this  Investigation 

I  TOP  for  a  moment  and  answer  this  personal  ques- 

'   tion,   How   many  able-bodied  men  have   rendered     proper  working  conditi 


of  the  nation,  indeed  the  fate  of  all  the  world,  hangs  on 
the  seventeen  men  who  served  me  today:  these  seventeen, 
and  seventeen  hundred,  seventeen  thousand,  seventeen  mil- 
lion  others  like  them. 

These  men  must  give  way.  They  must  be  displaced  or 
replaced.  And  those  who  are  replaced  must  be,  and  will 
be  replaced  by  WOMEX. 

Men  who  are  able  and  who  have  no  dependents  must 
FIGHT.  Those  of  us  who  are  less  able  or  who  have  de- 
pendents must  feed  and  clothe  the  fighters:  and  we  must 
permit  and  encourage  and  HELP  the  women  of  the  land 
to  take  up  the  tasks  which  they  are  anxious  and  ready  to 
undertake,  and  for  most  of  which  they  are  eminently  fitted. 
Yours  verv  truly, 

(Signed)     R.  C.  WADSWORTH. 

Mr.  C.  E.  Knoeppel,  to  whom  Mr.  Wadsworth's  let- 
ter was  addressed,  has  prepared  a  questionnaire  to  bring 
out  from  the'best  of  the  thinking  and  experience  of 
American  industrial  leaders  plans  and  methods  whereby 
patriotic  American  women  luay  be  helped  to  undertake 
tasks  that  men  must  give  u}).  This  questionnaire  has 
been  sent  to  a  number  of  American  manufacturers. 
But  it  deserves  to  be  widely  answered  by  the  readers 
of  Industrial  Max.vgemext.    These  are  the  questions: 

1.  How  are  we  going  to  find  the  immense  armv  of 
women  needed  ? 

2.  What  basis  shall  we  use  for  selecting  women  for 
industrial  work  ? 

3-  W  hat  efl:'orts  shall  we  make  to  pro\ide  clean, 
wholesome  living  conditions  ? 

4-  ^^'hat  changes  will  we  ha\e  to  make  t< 


irovide 


you  some  personal  service  during  the  last  twent\'-four 
hours? 

How  many  of  these  men  should  be  engaged  in  doing 
something  to  make  the  nation  strong?  How  much  of 
the  work  that  these  men  have  done  for  you  could  be 
properly  performed  b}'  woiuen  ? 

One  man  asked  himself  these  questions,  or  their 
equivalent,  and  after  reflecting  wrote  the  following 
letter: 

December  ii,  1917- 


Mr.     C.     E.     Knoeppel, 

c/o   C.   E.   Knoeppel  &  Co., 

Xew  York.   X.  Y. 
Dear   Mr.   Knoeppel: 

This  afternoon  on  the  Century,  I  have  read  and  reread 
your  wonderful  article  "  American  Industry  Needs  Women,'' 
in  the  December  issue  of  "  too  per  cent." 

.And  reading,  I  have  reflected. 

At  lunch  today,  a  man  checked  my  hat,  another  man 
served  my  food,  another  man  removed  the  dishes — and  still 
another  brouglu   my   cigar. 

Yet  we  pretend  we  are  organized  for  war. 

.\ftcr  lunch  a  man  shaved  me  and  another  man  shincd 
my  shoes — while  I  read  a  paper  sold  me  by  a  man  who 
might  have  been,  should  have  been,  SHOULD   BE  at  war. 

.\  man  carried  my  bag  to  the  sidewalk;  another  man 
opened  the  door  of  a  man-driven  taxi  to  take  me  to  my 
train.  A  man  opened  the  taxi  and  another  man  grabbed  my 
bag;  a  man  sold  mc  my  ticket  and  another  man  examined 
it.  On  the  train  TWO  men  took  up  the  ticket;  and  a  polite 
young  man  who  might  be,  SHOULD  BE,  lighting,  is  typing 
this  outburst   to  you. 

Yet  we  pretend  we  are  organized  for  war.  .     , 

Shatter    the    pretense    if   you    can    and   will.      Shatter   it.       mg'  American  mdustrv. 
-omc  one  Ml'ST — or  we  never  can  win  the  war.  I'leasc  hell) 

As    I    am   beginning   to   see    it,    Mr.    Knoeppel,    the    fate  '  • 


5.  ^^  hat  social  conditions  will  we  have  to  provide? 

6.  \\  hat  hours  should  women  \\ork  and  how  about 
rest  periods,  fatigue  and  the  like? 

7.  How^  will  we  arrange  to  subdivide  and  arrange 
the  operations  so  that  women  can  efficientiv  perform 
ihem  ? 

8.  How  will  we  train  women  and  who  will  do  it? 

9.  W  hat  steps  will  be  necessary  to  induce  the  full 
cooperation  of: 

(a)  Labor  unions? 

(b)  Organizations  of  women? 

(c)  Our  government ? 

10.  What  steps  should  be  taken  to  change  and  unify 
the  state  laws  with  reference  to  women  labor? 

1 1 .  How  .shall  we  adjust  and  arrange  the  wages  of 
women  ? 

12.  What  will  we  do  with  reference  to  women  labor 
after  the  war? 

Each  reader  is  earnestly  invited  to  consider  this  c|ues- 
tionnaire  as  personally  addressed  to  him,  and  is  re- 
quested to  make  an  immediate  reply  to  the  editors  of 
this  magazine,  and  thereby  assist  in  formulating 
answers  to  the  queries — with  the  sole  purpose  of  help- 
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The  JMerc©  Filing  Machine 
'T'HE  Filing  Machine  illustrated  herewith,  marketed 
■^  under  the  trade  name  "Nerco,"  has  a  platen  8 
inches  in  diameter,  a  bench  height  of  lo  inches,  overall 
width  of  8  inches,  and  an  overall  length  of  i2  inches. 
Its  construction  is  so  readily  seen  in  the  illustration  that 
no  detailed  description  is  necessary.    However,  one  fea- 


NERCO    FH.ING    MACHINK 

ture  is  the  square  shaft  supported  by  long  babbitt  bear- 
ings, intending  to  do  away  with  side  motion  and  the 
tendency  to  under-cut  when  filing  to  finish  lines. 

It  is   made  by  the    Newark   Engineering  &   Refrig- 
erating Co.,  Newark,  N.  J. 


I©x  Air  Compressor 
*1^HE  air  compressor  illustrated  herewith  is  known  as 
class  Y-C-E.     Its  general  construction  follows  the 
standard  practice  of  the  builder,  the  Nagle  Corliss  En- 
gine Works,  Erie,  Penn. 

The  frame  is  massive  to  live  up  to  the  requirements 
■of  twenty-four  hour  ser\ice.  The  main  bearings  are 
provided  with  a  constant  supply  of  oil  under  a  system 
of  flood  lubrication.  The  quarter  bo.xes,  with  large 
bearing  surfaces  and  fitted  with  wedges  adjusted  by 
means  of  lifting  screws,  rest  on  planed  surfaces  in  the 
bearing  jaws  and  are  held  down  by  heavy  cap.  The 
tearing  shells  may  be  removed  by  lifting  the  shaft  suffi- 
ciently to  remove  the  pressure,  then  turning  them  up 
around   the   shaft,  the   cap  being  previously   removed. 

The  air  pistons  are  of  the  boxed  form ;  the  piston 
rods  are  made  from  open  hearth  steel  forgings,  ma- 
-chined  and  polished.  The  connecting  rods  are  forged 
from  special  open  hearth  steel,  both  crank-pin  end  and 


crosshead-pin  end  are  solid.  The  crosshead-pin  boxes 
are  of  plastic  bronze  while  the  crank-pin  boxes  are 
lined  with  genuine  babbit. 

The  crosshead  is  of  semi-steel,  fitted  both  top  and 
bottom  with  adjustable  shoes.  The  intercooler  con- 
sists of  a  shell  containing  a  nest  of  brass  tubes  through 
v.hich  cooling  water  circulates.  By  removing  the  bolts 
at  the  fixed  end  the  entire  nest  of  tubes  may  be  re- 
moved for  inspection.  The  air  cylinders  are  cast  from 
a   special   heat  of   close-grained   iron.      Both   inlet   and 


N.\GLE    DUPLEX    .MR    COMPKESSOR 

discharge  valves  are  "Airlite"  flat-disc  type  set  radially 
in  the  cylinder  barrel. 

The  crankshaft  is  turned  and  finished  from  a  single, 
straight,  open-hearth  forging.  It  is  increased  in  diam- 
eter in  the  center  to  allow  for  the  ke\-way  for  the 
rotor  and  the  exciter  pulley.  Oil  is  carried  at  a  suffi- 
cient height  to  allow  a  slight  submergence  of  the  crank 
disc.  The  air  dlinders  are  provided  with  sight-feed 
lubricators. 


A  RECORDING  instrument  known  as  the  Martin- 
^^  dale  efficiency  meter  is  shown  in  the  accompany- 
ing illustration,  page  75.  It  is  arranged  to  perform 
the  operation  of  addition,  subtraction,  multiplication 
and  division,  being  operated  by  electrical  impulses 
which  may  be  derived  from  reciprocating  or  revolving 
machinery  or  from  any  kind  of  automatic  action  that 
can  be  controlled  and  registered. 

The  instrument  illustrated  is  provided  with  eight 
graduated  dials  which  are  the  indexes  of  a  correspond- 
ing number  of  adjustable  escapements  to  each  of  which 
is  attached  an  individual  electrical  receiving  device. 
Four  of  these  receiving  devices  are  attached  to  a  total- 
ing mechanism  which  operates  the  inner  or  "input" 
pen.  Likewise  four  are  attached  to  a  similar  mechan- 
ism which  operates  the  middle  or  "output"  pen.  The 
pointers  on  the  dial  may  be  set  to  any  desired  number 
by  means  of  the  knurled  thumb  screw  below  and  at  one 
side  of  each  dial.     The  instrument  is  so  arranged  that 
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when  any  number  of  these  receiving  devices  receives 
an  electrical  iinpulse,  an  amount,  equal  to  the  amounts 
at  which  the  pointers  on  the  energized  receivers  are 
set,  is  instantly  recorded  by  the  proper  recording  pen 
either  as  input  or  output  on  both.  Simultaneously  with 
the  totaling  and  recording  of  these  results  the  instru- 
ment continuously  divides  the  indicated  total  output  by 
the  indicated  input  and  records  the  result  by  means  of 
the  outer  or  efficiency  pen. 

On  reciprocating  and  revolving  machinery  and  quan- 
tity   indicating    instrument-;    a    sim]ile    electric    contact 


MARTINDALE   EFFICIENXY    METER 

and  wiring  is  all  that  is  required  to  convey  the  electric 
impulse  to  the  meter. 

The  illustration  also  shows  a  record  from  a  meter  in- 
stalled in  a  power  plant  showing  the  amount  of  coal 
burned,  the  amount  of  water  evaporated  and  the 
amount  of  water  eya])orated  jter  ])ound  of  coal. 

It  is  possible  to  use  the  efficiency  records  in  five  dis- 
tinct ways:  i.  To  indicate  directly  the  efficiency  or 
inefficiency  of  an  operation;  2.  To  indicate  the  operator 
who  is  responsible  for  the  condition  of  inefficiency;  3. 
To  indicate  the  most  efficient  grade  of  input ;  4.  To 
attach  these  meters  to  different  types  of  equijiment  us- 
ing the  same  kind  of  flow  or  other  outi)ut  and  com- 


pare records  which  indicate  the  most  efficient  type  of 
equipment  to  use  for  the  grade  of  input  tested;' 5.  To 
obtain  capacity  by  studying  total  input  and  total  out- 
put. 

This  meter  is  placed  on  the  market  by  The  Martin- 
dale  Company,  Bay  City,  Mich. 

Portable  Scoop  Conveyor 
■TPHE  scoop  conveyor  shown  herewith  has  been  de- 
veloped to  provide  a  portable  machine  that  can  be 
readily  handled  by  one  man  for  the  purpose  of  load- 
ing, unloading,  stacking  and  reclaiming  loose  mate- 
rials such  as  coal,  coke,  ashes,  crushed  stone,  sand, 
gravel  and  the  like.  It  may  also  be  used  to  handle 
sacks,  packages,  boxes  and  manufactured  articles  with- 
in its  range.  It  has  a  rating  capacity  of  one  ton  in 
line  and  on-half  minutes. 

The  machine  is  operated  either  by  an  electric  motor 


rORT.ABLE    SCOOP    CONVEYOR 

or  gasoline  engine  and  is  known  as  the  "scoop  con- 
veyor" because  the  conveying  belt  receives  its  material 
through  a  scoop  which  can  be  pushed  or  completely 
luiried  into  the  material  that  is  being  conveyed.  This 
machine  is  built  by  the  Portable  Machinery  Company, 
Inc  .  Passaic,  N.  J. 


Fatterson  Lock 
'I  Mil"  accompanying  illustration  shows  a  lock  nut 
^  manufactured  by  the  Patterson  Lock  Nut  Mfg. 
i'o.,  Chicago,  111.  Ihe  construction  needs  no  detailed 
description.  The  theory  upon  which  the  nut  has  been 
constructed  is,  that  if  a  nut  can  be  ke|)t  from  starting 
to  turn  back  on  its  bolt,  it  will  always  remain  tight. 
Thus,  the  construction  of  this  lock  nut  is  such  that  it  is 
intended  to  always  be  held  in  close  contact  with  the 
surface  against  which  it  is  tightened. 


PATTERSON   LOCK   NUT 
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531  Boring  Jig 
C'OR  the  operation  of  crossboring  and  reaming  pis- 
^  tons  for  the  insertion  of  the  wristpin,  the  B.  L. 
Schmidt  Co.,  Davenjjort,  Jowa,  has  recently  placed  on 
the  market  the  jig  shown  in  the  accompanying  illus- 
tration. It  consists  of  a  \'-hlock,  to  which  are  attached 
two  uprights  serving  as  guides  for  the  sliding  yoke  that 
carries  the  guide  bushings. 


riSTOX    EORINX,    JIG 


The  upper  ends  of  these  two  uprights  are  threaded 
and  are  provided  with  knurled  clamping  nuts.  A  gage 
is  attached  to  one  end  of  the  V-block  for  setting  the 
piston.  It  is  also  provided  with  two  lugs  or  ears  for 
clamping  to  the  machine  table.  The  device  can  be 
fitted  with  any  desired  size  of  slip  bushings,  and  is  ad- 
justable to  all  sizes  of  pistons  up  to  a  diameter  of  six 
inches,  as  this  is  the  distance  between  the  uprights. 


Eqiualizing  Vise  Jaw 
A  N   equalizing  vise  jaw,   comprising  a  flexible   steel 
■*^     surface  that  can  accommodate  itself  to  irregular 
surfaces,   because    of    its    form,    which    has    numerous 


placed  on  the  market  by  the  Universal  Equalizer  Co., 
Cincinnati,  Ohio. 

It  is  intended  for  general  machine  shop  use,  where  it 
is  necessary  to  grip  pieces  of  irregular  shape  or  uneven 
or  lumpy  castings. 


^HE  accompanying  illustration  shows  a  new,  type  L, 
-^  jacklift  truck  designed  for  a  carrying  capacity  of 
.2.500  pounds.  It  possesses  the  same  features  of  con- 
struction as  other  types  made  by  the  firm,  Lewis  Shep- 
ard  Co.,  Boston,  Mass. 


JACKLIFT         .MASTKR    TKIXK 

All  of  the  castings  in  this  truck  are  either  of  mallea- 
ble iron  or  crucible  steel,  with  the  exception  of  the 
wheels.  The  type  is  made  in  six  models,  three  having 
wheels  six  inches  in  diameter  and  the  others  ien  inches 
in  diameter.  The  lifting  ratio  in  each  model  is  forty 
to  one. 


Holyoke  Transfer  Track 

THE  Holyoke  Truck  Company  of   Holyoke,  ^lassa- 
chusctts,  has  just  put  on  the  market  a  5000-pound 
lated  as  model  RLio.  In  design  it  follows  the 


truck  designat 


EQL'ALIZIXG    VI<H     TAW 


points  of  contact,  and  bear  upon  each  with  the  same  "°'-™'-^^  ''°°^'-  '*'--'°  "^"^"^ 

amount  of  pressure,  is  shown  in  the  illustration.     It  is     details  of  other  trucks  made  by  this  firm.    The  extreme 

known    as    the    universal    equalizing    vise    jaw,    and    is      length    of   the   handle    raised    is   60   inches;    length   of 
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truck  platform  40  inches;  extreme  width  of  truck  2-/ 
inches;  height  of  platform  when  lowered  10  inches; 
height  of  platform  when  raised  12  inches;  front  wheels 
are  8'4  x  2 '4  inches;  rear  wheels  10  x  i]^  inches; 
wheel  base  48  inches ;  size  of  platforms  that  can  be  ac- 
commodated T^T,  X  32  inches  to  52  x  40  inches. 

Driiim  Reverse  Switch 
QNE  of  the  latest  products  of  the  ^^'estinghouse  Elec- 
^^  trie  and  Manufacturing  Company  is  a  small, 
drum,  reverse  switch  (Type  810)  for  operating  motors 
in  machine-tool,  wood-working  machines  and  other  in- 
stallations where  reversal  is  necessary.  The  small  size 
of  the  switch  makes  it  especially  adapted  for  mounting 
directlv  on  the  machines. 


IIRU.M    REVERSE    SWITCH     (TYPE    8ro) 

The  back  of  the  switch  is  formed  of  a  terminal  board 
of  micarta  ha\ing  on  its  front  the  stationary  contacts. 
The  movable  contacts  are  mounted  on  brass  brackets 
clamped  to  the  shafts  from  which  they  are,  of  course, 
insulated.  Contact  is  insured  by  means  of  phosphor- 
bronze  springs.  All  live  parts  are  enclosed  in  a  sheet 
steel  cover  lined  with  asbestos  and  held  by  latches  to 
permit  of  easy  remo\al.  These  switches  are  made  for 
both  direct  and  alternating  current  circuits. 


ing  Off  Mat;]\iiie 
otf  machine  illustrated  here- 
with   is    designed   to    handle    the    following   sizes: 
Rounds  from  i   to  45^  inches ;  squares  from   i   to  3^4 


^HE  heavv  dut\-  cuttin: 


mches,  and  an}-  other  size  or  shape  that  can  be  con- 
tained w-ithin  a  41^  inch  circle.  The  general  features 
of  design  are  those  that  have  been  devefoped  and  stand- 
ardized by  the  maker,  The  George  Gorton  Machine  Co., 
of  Racine,  Wisconsin. 

The  automatic  power  feed  mechanism  is  of  a  new 
type,  designed  to  obviate  the  necessity  for  reversing 
clutches  when  the  operator  is  ready  to  raise  the  cutter- 
head  after  finishing  a  cut.  The  main  gear  and  pinion 
bearings,  as  well  as  the  drum  bearing  run  in  oil.  The 
working  parts  and  ball  bearings  of  the  feed  mechanism 
are  submerged  in  oil.  Thus,  the  only  bearings  that 
lubricate  by  grease  cups  are  those  of  the  pump. 

The  machine  is  designed  for  either  belt  or  motor 
drive.  If  the  latter  is  desired  a  3-h.p.-d.c.  variable 
speed  motor  of  900-1800  r.p.m.  is  recommended.  If  a 
constant  speed  motor  must  be  applied  any  speed  between 
1500  and  1800  r.p.m.  is  suitable. 

A  special  cutter  grinder  is  furnished  with  each  ma- 
chine to  take  care  of  the  cutter  blades.  This  grinder 
is  equipped  with  a  grinding  wheel  and  fixture  for  grind- 
ing both  round  and  wide  nosed  cutters. 

Additional  equipment  that  can  be  supplied  is  a  stock 
rack  and  a  bar  support. 

MardBess  Testing  Machine 
A     BRIN>;ELL  hardness  testing  machine,  known  as 
^*-       the  ''Improved  American  Model,"  has  been  de- 
signed and  recently  placed  on  the  market  by  the  Scien- 
tific ^laterials  Co.,  Pittsburgh,  I'a. 


HEAVY  DUTV  CUTTING  OFF  M.\CHIXE 


BRINNELL     HARDNESS    TESTING     MACHINE 

The  illustration  shows  its  construction,  which  is  a  fa- 
miliar C-sha|)ed  frame  carrying  an  adjustable  anvil  at 
the  bottom  and  a  cylinder  and  piston  with  the  necessary 
registering  apparatus  at  the  top.  Of  the  two  pressure 
gages  shown,  one  is  intended  for  regular  use  and  the 
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other  for  use  as  a  test  or  check  gage.  The  automatic 
leveling  gage  permits  the  handling  of  irregular  shaped 
pieces  up  to  12  inches  in  size.  Pressure  is  applied  by 
turning  the  hand  wheel.  ])ermitting  a  finely  regulated 
decrease  or  increase.  The  hydraulic  liquid  used  is 
glycerine. 

'.\n  attachment  that  is  a  feature  of  this  machine  is  the 
depth  measuring  gage.  This  magnifies  the  distance  the 
ball  penetrates  50  to  i.  The  scale  is  graduated  in  hun- 
dredths of  a  millimeter,  and  the  total  scale  of  150  divi- 
sions represents  an  indentation  of   i,'/4   millimeters. 


Universal  TiThn^:   T';,l,ln 

THE  univer.sal  tilting  tabic   i>>v  u-r  ..n   radial  drilling 
machines  is  a  recent  product  of  the  Morris  j\Ia- 
chine  Tool  Company,  Cincinnati,  Ohio. 


finished  work  into  a  box  or  pan  separate  from  the 
chips.  The  chip  pan  is  arranged  so  that  all  turnings 
are  removed  from  the  end  and  the  laborer  who  does 
this  work  does  not  interfere  with  the  machine  opera- 
tor. The  spindles  are  of  hardened  steel  running  in 
phosphor-bronze  bearings  arranged  to  easily  compen- 
sate for  wear.  The  stock  is  fed  from  the  upper  front 
spindle.  Here  it  is  possible  to  perform  the  operations 
of  drilling,  counterboring,  reaming,  threading  and  cut- 
ting off  the  finished  piece.  The  third  and  fourth  posi- 
tions are  on  the  two  upper  spindles.  The  tool-slides 
are  designed  to  give  ample  room  for  a  wide  range  of 
tool  set-ups  and  there  is  no  front  overhang. 


m^*^^B  n^ 


MORRIS    INIVERSAL    TILTING    T.Mil-K 

By  means  of  a  worm  and  worm  wheel  segment  this 
table  can  be  tilted  to  any  desired  angle.  Furthermore, 
the  table  can  be  swiveled  around  and  clamped  in  any 
position.  When  returned  to  its  normal  straight  posi- 
tion it  rests  on  positive  stops. 

The  upper  working  surface  is  18  x  18  inches  in  size, 
and  the  side  surface  is  11  x  18  inches,  each  has  ;j4-'"ch 
T-.slots. 


y03ie  Jfour-spandliie  /^atomauc 
'T'HE  illustration  shows  a  new  four-spindle  automatic 
■^  screw  machine  recently  placed  on  the  market  by 
the  Cone  Automatic  Machine  Company.  Inc.,  Windsor, 
Vermont.  A  summary  of  the  features  of  the  machine 
is  as  follows : 

All  of  the  cams  are  carried  on  a  single  cam  shaft  on 
the  top  of  the  machine  and  all  of  these  cams  are  of  the 
flat  type,  milled  to  the  desired  form  and  bent  to  fit  on 
the  cam  drums.  This  standardization  of  the  cams  sim- 
plifies the  handling  of  different  jobs  as  it  makes  easy 
the  setting  up  of  the  machine.  All  of  the  operating 
levers  and  wheels  are  located  at  the  front  of  the  ma- 
chine and  at  such  a  level  from  the  floor  that  they  are 
'•'thin  convenient  reach  of  the  operator.  The  cross- 
slides  are  supported  by  bearings  both  top  and  bottom 
to  prevent  deflection  under  the  pressure  of  the  cut. 
The  top  bearings  are  finished  with  gibs  to  provide  for 
take-up  for  wear.  All  of  the  hea\y  turning  and  form- 
ing operations  are  done  in  the  two  lower  spindle  posi- 
tions ;  this  arrangement  has  been  adopted  .so  that  the 
greater  part  of  the  chips  fall  away  into  the  pan  of  the 
machine  without  accumulating  on  the  work,  tools  or 
spindle  noses.     A  deflector  is   provided   to   guide   the 


FOUR-SPINDLE    AUTOM.^TIC    MACHINE 

The  Cone  automatic  is  arranged  for  a  single  belt 
drive  taking  power  either  from  an  individual  electric 
motor  or  from  a  line  shaft. 


11,:;  ■  i     i'ool    Holder 

AN  aitaclinitiii  i..i  j4iiinhiig  machines  to  true  the 
•^^  abrasive  wheels  with  a  diamond  has  been  placed 
en  the  market  by  the  National  Machine  Tool  Com- 
pany, Hartford,  Connecticut,  and  is  called  the  Hart- 
ford Diamond  Tool  Holder.     The  accompanying  illus- 


HARTFORD  DIAMOXP  TOOL   HOLDF.R 


tration  shows  its  construction.  The  dimensions  are: 
size  overall,  4->^x3xi^  inches;  diameter  of  tools  5/16 
to  17/32  inches,  tightening  bold  head  J4  inch  square. 
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Persoinial  and  Business  Items 


|\iTR.  E.  M.  OLIN,  fonneiiy  Superintendent  of  the 
IVJl  {ggf  department,  of  the  Westinghouse  Electric 
and  Manufacturing  Company,  at  East  Pittsburgh,  Pa., 
has  been  appointed  Superintendent  and  Assistant  Treas- 
urer of  the  Copeman  Electric  Stove  Company  of  Flint, 
Mich.  This  company  is  a  recently  acquired  subsidiary 
of  the  Westinghouse  Electric  Company  and  manufac- 
tures a  line  of  electric  ranges.  He  succeeds  Mr.  D.  W. 
0\iatt,  who  has  resigned. 

Mr.  W.  F.  Trenary,  Jr.,  with  headquarters  at  419 
Brown-Marx  Building,  Birmingham,  Ala.,  now  repre- 
sents the  Harrison  Safety  Boiler  Works  of  Philadel- 
phia, manufacturers  of  the  Cochrane  tlbaters  and  other 
steam  plant  appliances,  succeeding  Mr.  W.  R.  Jenni- 
son. 

Mr.  Leonard  S.  Cairns,  assistant  general  manager  of 
the  Manila  Electric  Railroad  and  Light  Company, 
Manila,  P.  L,  has  been  appointed  general  manager  of 
the  Eastern  Pennsylvania  Railways  Compan}-,  Potts- 
ville,  Penn.,  by  The  J.  C  White  Management  Cor- 
poration, New  York  Citw  the  operating  managers  of 
both  companies. 

Nagle  Corliss  Engine  Works,  Erie,  Pennsylvania  has 
opened  an  Eastern  office  in  the  Bourse  Building,  Phila- 
delphia, Pennsylvania. 

Circular  No.  160  just  issued  by  Tate-Jones  &  Com- 
jiany,  Inc.,  Pittsburgh,  Pa.,  is  devoted  to  recuperative 
gas  oven  furnaces.  Two  series  of  furnaces  are  de- 
scribed, one  designed  for  the  temperature  range  from 
900  to  1600°  F.  and  the  other  for  a  range  of  from 
1600  to  2400°  F. 

The  Jefifrey  Manufacturing  Company  of  Columbus, 
Ohio,  has  begun  the  issue  of  a  semi-monthly  stock  list 
showing  all  material  actually  on  hand.  This  list  con- 
tains all  available  stock,  covering  chains  and  attach- 
ments for  elevators  and  conveyors,  malleable  iron  and 
steel  elevator  buckets,  belt  conveyors,  spiral  convey- 
ers and  fittings,  take-ups,  bearings,  hangers,  pulleys, 
etc.,  together  with  approximate  shipping  dates  for  the 
various  materials.     This  will  be  sent  free  upon  request. 


The  second  of  a  series  of  catalogs  on  industrial  mo- 
tors has  just  been  distributed  by  the  Westinghouse 
Electric  and  Manufacturing  Company  of  East  Pitts- 
burgh, Penn.  This  is  known  as  catalog  30  and  covers 
the  company's  complete  line  of  direct  current  motors 
and  generators  for  industrial  service,  .\fter  several 
pages  giving  general  information  regarding  the  order- 
ing, classification  and  selection  of  direct  current  motors 
there  follows  complete  description,  rating  and  dimen- 
sions for  type  SK  commutating-pole  motors,  various 
modifications  of  type  SK  elevator  motors,  reversing 
planer  motor  equipment.  Type  CD  motors,  headstock 
e(iuipment  for  woodworking  plants,  type  SK  and  CD 
motor  generates  and  arc  welding  equipment.  New 
information  is  given  especially  on  such  subjects  as  arc 
welding,  headstock  equipment,  motion  pictiwe  service 
and  battery  charging  service. 


Mr.  C.  G.  Young,  for  many  years  well  known  in  the 
public  utility  field,  has  entered  the  organization  of 
Ford,  Bacon  &  Davis.  Mr.  Young  will  be  particularly 
engaged  on  reports  and  appraisals  of  public  utility  and 
industrial  properties. 

The  Textile  Department  of  The  Merchants  National 
Bank  of  Ijoston,  Mass.,  has  just  issued  a  booklet  under 
the  title  "Women's  Work  in  War  Time."  The  ])urpose 
in   publishing  it  is  to  assist  manufacturers  in  meeting 


their  labor  shortage.  Much  of  the  information  has  been 
drawn  from  reports  of  the  British  government,  and  the 
operations  of  the  leading  industries  in  England  where 
women  have  replaced  men  are  outlined.  The  following 
list  of  section  headings  shows  the  industries  covered: 
The  wool  industry ;  cotton  industry ;  printing,  bleaching 
and  dyeing;  hosiery  and  knitting;  heavy  clothing  manu- 
facture; light  clothing  manufacture;  leather  tannmg 
and  currying;  boot  and  shoe  manufacture;  leather 
trade ;  case  and  fancy  leather ;  the  glove  industry ;  soap 
and  candle  trades;  paper  making;  glass  bottle  and  flint 
glass  trades;  wood-working  trades;  pottery  (coarse 
warej  and  brick  trade;  china  and  earthenware  trade; 
silver  and  electro  plate  trades;  the  chemical  industries; 
color,  paint  and  varnish  trade ;  sugar  refineries. 

The  Cleveland  Milling  Machine  Company  of  Cleve- 
land, Ohio,  is  publishing  on  the  15th  of  every  month 
a  booklet  entitled  "Stock  List  of  Cutters."  In  its  pages 
are  listed  standard  cutters  which  are  in  stock  and  ready 
for  immediate  shipment. 

The  Fuel  Engineering  Company  of  New  York  City 
is  distributing  to  power  plants  a  wall  poster  entitled 
"SAVE  COAL  in  This  Boiler  Room  and  HELP  WIN 
TFIE  WAR."  The  body  of  the  poster  has  four  re- 
minders which,  if  followed  by  the  firemen  will  assist 
in  more  efficiently  burning  coal. 

\\'ith  the  first  of  January,  1918,  Motor  Trucks  of 
A  ill  erica  issued  by  The  B.  F.  Goodrich  Rubber  Com- 
[)any  is  ready  for  distribution.  This  is  the  sixth  year 
in  which  it  has  been  issued.  It  now  consists  of  200 
pages  of  reading  matter,  illustrations  and  specifica- 
tions. The  value  of  this  book  is  that  it  permits  buyers 
to  obtain  accurate  information  of  all  of  the  leading  gas 
and  electric-driven  motor  trucks  to  the  number  of  near- 
ly 150;  for  each  model  31  specifications  are  given. 

The  Burt  Manufacturing  Company  of  Akron,  Ohio, 
has  just  issued  a  128-page  catalog  covering  its  entire 
line  of  oil  filters,  exhaust  heads  and  ventilators.  Nu- 
merous illustrations  are  used  showing  both  details  of 
the  apparatus  and  its  installation  in  representative 
plants.  Other  features  of  the  catalog  are  price  lists  of 
much  of  the  apparatus  and  a  list  of  representative  in- 
stallations. 

Mr.  J.  H.  Pardee,  president  and  Mr.  J.  1^.  Kipley, 
railway  engineer,  The  J.  G.  White  Management  Cor- 
poration, New  York  City,  are  expected  to  return  to 
New  York  City  about  January  15th  from  a  visit  to 
the  Philippine  Islands.  They  have  been  making  a  gen- 
eral inspection  of  the  Manila  Electric  Railroad  and 
Light  Company  and  other  interests  in  the  Islands  o])- 
erated  by  the  Management  Corporation. 

As  an  indication  that  far-distant  trade  is  still  going 
on  in  spite  of  war  needs,  the  Boston  Belting  Company 
recentlv  sent  22  tons  of  rubber  belting  in  a  single  .ship- 
ment to  Twang  Peng,  Burma.  Before  reaching  its 
destination  this  belting  nntst  travel  about  18,000  miles, 
or  nearlv  three-quarter  of  the  distance  around  the 
globe. 


Note  :  Owing  to  a  slight  oversight,  the  description 
of  Portable  Houses  furnished  by  the  Kolb  I'ortable 
P.uilding  Com])any,  Inc.,  in  the  November,  1917,  issue 
of  lNDtSTF<T.\L  M.\XAr,F,MENT,  page  285,  was  made  to 
read  Harrisonburg,  Penn.,  instead  of  Harrisonburg, 
Virginia.  The  editors  of  Tmu'strial  M.\x.\r,i:MKNT 
take  this  opportunity  of  giving  the  cnircct  address  of 
the  companv. 
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The  toUuwiny;-  pages  form  a  (j'«c-r//'^/'ft-  index  to  the  languages,  as  far  as  possible  on  account  of  war. 
leading  and  special  articles  of  permanent  value  pub-  The  term  descriptive  is  used  because  the  definite  pur- 
lished  currently  in  the  Transactions  of  all  the  important  pose  of  each  index  note  is  to  indicate  clearly  the  char- 
engineering  societies  of  both  Europe  and  America,  and  acter  and  purpose  of  the  article  or  paper  described;  and 
in  i.\\  the  leading  engineering  journals  of  the  world  with  that  in  view  we  give  the  following  essential  infor- 
in    the    English,    French,    Dutch,    Italian    and    Spanish  niation  about  every  publication: 

I  i\   The  title  of  the  article,  (4)    Its  length  in  words, 

(2)  The  name  of  its  author,  (5)   Where  published, 

(3)  A  descriptive  abstract,  (6)   When    published, 

(7)   IV e  supply  the  article  itself,  if  desired. 
8k.ar*1  '1^  i^""  text  of  every  article  described  in  the     opposite  page,  where  also  the  full  titles  of  the  principal 
Index,  together  with  all  its  illustrations,  can  usually  be     journals    indexed   are   given.      This   list   is   subject    to 
supplied    b\-    us. — See    the    Explanatory    Xote    on    the     change  from  time  to  time. 

Note. — The  Index  is  conveniently  classified  into  the  possible,   within  a   few   minutes'   time  each  month,   to 

larger  divisions  of  engineering  science,  to  the  end  that  learn  promptly  of  every  important  article  published  any- 

the  reader  may  quickly  turn  to  what  concerns  himself  where  in  the  world,  in  any  language,  upon  the  subjects 

and  his  special  branches  of  work.     By  this  means  it  is  claiming  one's  special  interest. 

Divisions  of  The  Engineering  Index 

Industri.\l  M.sxagemext    Page  81     CmL  Engineering   Page  89 

AIech.anic.al  Engineering   "      83     Marine  and  Naval  Engineering "     92 

Electrical  Engineering    "      87     Mining  and  Metallurgy  "     93 

R AiLw.w  Engineering Page  96 


IMDUSTRIAL  MANAGEMENT 


EDUCATION 
Applied  Science 

What    tlie    Empire    Owes    to    Applied    Science    (82376   A). 
2JOO  u.     Engr — Oct.  26,  1917.     Developments  at  Hong  Kong. 
Shipbuilding,  public  works,  and  other  industries. 
Aptitude 

The  Indications  of  a  Natural  Aptitude  for  Mechanical  En- 
gineering (82412  A).  Sanford  A.  Moss.  1500  w.  Eng  Ed — 
Oct.,  1917.  The  signs  that  should  decide  in  the  selection  oi 
a  career ;  theory  as  applied  to  the  case  of  mechanical  engi- 
neers. 
Education  Bill 

The  Education  Bill:  Its  Objects  and  Its  Reference  to  Indus- 
try  (82300  N).     H.   .\.   L.   Fisher.     Address  at  Manchester, 
Eng.    4000  w.     Beama  Jl — Oct.,  1917.     Scheme  to  extend  the 
facilities   for  public  education  in   England. 
Engineering  Graduates 

Engineering  Graduates  and  Industrial  Demands  (82414  A). 
L.    \\  .   \\ .   Morrow.    9  pp.     Eng  Ed— Oct.,   1917.     Reply  to 
criticisTns    on    present    educational    methods    and    engineering 
curriculums. 
Engineers 

The  training  of  Engineers  (82677).  2600  w.  Times  Engng 
Supp — Oct.  26,  191 7.  Proposed  methods  of  rendering  engi- 
neers' training  more  effective  through  centralization  of  effort. 

The  Budding  Engineer  (82357  A).  Ills.  2000  w.  Autocar 
—Oct.  27,  1917.  Outline  of  methods  adopted  in  the  school  of 
the  Metropolitan  and  Citv  Police  Orphanage,  England. 

The  Training  of  Engiriecrs  (82558  A).  3000  w.  Engr— 
Xov.  2.  1917.  Account  of  meeting  in  London  to  discuss  the 
desirability  of  forming  a  Central  Organization  for  improve- 
ni<nt  of  engineering  training. 

.\   Studv  of  Engineering   Enrollment.      (82416  A).     Calvin 
H.  Groiicii.     1500  w.     Eng  Ed— Oct.,  1917.     Curves  showing 
d:,ta  collected,  with   explanatory  notes. 
Mathematics 

Engineering    Mathematics    (82409   A).     Otto    B.    Goldman. 
28  pp.    Ore  Soc  Engrs.  Jl— Oct.,  1917.     Serial,  1st  part.     Lec- 
tures on  physical,  mechanical  and  engineering  problems. 
Mechanics 

Hlcmcntary  Structural  Mechanics  (82408  A).  C  B.  Mc- 
Collough.    Ills.    17  pp.    Ore  Soc  Engrs.  Jl— Oct.,  I9i7-    Serial, 


1st  part.    First  of  a  series  of  lectures.    First  two  on  structural 
mechanics;  later  lectures  on  structural  analysis. 
Motor  Mechanics 

The   Red    Cross   School   of    Motor   Mechanics    (82564  A). 
Ills.    2000  w.    Autocar — Xov.  3.  1917.    Practical  help  for  in- 
terned British  prisoners  in  Switzerland. 
Research 

Research  and  the  State  (82661  A).  2300  w.  Nature— Oct. 
18,  1917.  Importance  of  National  laboratories  and  their  value 
to  industry. 

Universities  and  the  Supply  of  Research  Workers 
(82663  A).  2100  w.  Nature — Xov.  8,  1917.  Advantage  of 
University  scholarships.     Results  in  England. 

The  Answer  of  the  American  Chemists  and  Chemical  In- 
dustry (82627  A).    Thomas  B.  Brighton.    3500  w.    Utah  Soc 
Engrs  Mthlv  Jl — Sept..  191 7.     Shows  the  importance  of  chem- 
ical research. 
Research  Laboratory 

British  National  Physical  Laboratory  (82644  A).  I.  W. 
Chubb.  4000  w.  Ind  Man — Dec,  1917.  Review  of  services 
rendered  and  the  value  to  industry. 

FINANCE  AND  COSTS 
Accounting 

Depreciation  Accounting  for  Public  Utility  Companies 
(82184).  Frank  E.  Seidman.  10  pp.  Jl  Actcy— Nov.,  1917. 
Regulations  prescribed  by  the  New  York  public  service  com- 
mission of  the  first  district. 

Importance  of  Proper  Accounting  (82211).  William  M. 
Brown.  4000  w.  Telephony— Nov.  3.  1917.  Trend  toward 
standardization  of  methods.  Read  at  convention  of  Southern 
States  Independent  Telephone  Assn. 

Property  Accounting  in  the  City  of  New  York  (82183  A). 
Raymond' W.  Bourke.  13  pp.  Jl  Actcy— Nov.,  1917.  Dis- 
cusses accounting  for  equipment-in-service. 

The  Elements  of  Cost  .■\ccounting  (82182  A).    F.  C.  Belser. 
15  pp.    Jl  .\ctcy— Nov.,  191 7.    Outlines  the   various  .systems. 
Appraisal 

Reproduction  Method  of  Appraisal  (82629  A).  Charles  W. 
McKay.  3000  w.  Ind.  Man— Dec,  1917  Reviews  methods 
formerly  lised  and  outlines  the  reprodudion-cost-mcthod  an<l 
its  application. 
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Business  Prospects 

What  Will  Business  Be  After  the  War?  (82639  A).    J.  P. 
Brophy.     1600  vv.  Ind  Man — Dec,  191 7.     Remarks  on  the  ex- 
cessive optimism,  giving  reasons  for  opinions. 
Business  Systems 

Modern  Business  Systems  and  the  Engineer  (82417  A).    E. 
J.   McCaustland.    4500  w.    E   Cb   St   L,  Jl — Sept.-Oct,    1917. 
Reasons  why  engineers  should  interest  themselves  in  business 
affairs. 
Civil  Engineers 

A  Study  of  the  Earnings  of  Civil  Engineering  Graduates 
(82415    A).      Louis    Mitchell.      500   w.    Eng   Ed— Oct.,    1917. 
Charts  and  notes  on  a  recent  study. 
Cost  System 

The  Semi-Automatic  Cost  System  (82633  A).     F.  A.  Guig- 
ncn.     Tables,  500  w.  Ind  Man — ^Dec,  1917.     Novel  method  of 
recording  costs  by  a  system  of  cross-posting. 
Depreciation 

Depreciation  of  Plant  (82196  A).  F.  T.  Clapham.  2200  w. 
Mech  Wld — Oct.  19,  1917.  Relation  of  depreciation  and  main- 
tenance ;  points  useful  in  fixing  rates,  etc. 

Theoretical    Depreciation    (82308   A).     James    E.    Allison. 
11,000  w.  Tel  Engr — Nov.,  1917.     Problem  of  depreciation  in 
public  utilities  as  a  part  of  the  problem  of  valuation.  Critical 
discussion. 
Organization 

Standard  Factory  Organization  (82139  A).     2000  w.  Engng 
— Oct.   12,   1917-     Notes  on  problems  involved  in  connection 
with  the  financial  organization  of  factories. 
Raliroad  Securities 

Bankers    Report   on   Railroad    Securities    (82476)     3500   w. 
Ry  Age  Gaz — Nov.  16,  1917.    Unsatisfactory  condition  of  rail- 
road credit  and  conditions  necessary  to  re-establish  it. 
MANAGEMENT 
Australia 

Works   Management   and   the   Industrial    Position   in   Aus- 
tralia (82370  N).     Ralph  N.  Lewis.    2000  w.    Comwh  Engr — 
Oct.,    1917.      ElTects    of    the    systems    installed.      Favors    the 
principles  embodied  in  the  Taylor  system. 
Bonus  System 

Giving  the  Foreman  a  Bonus    (82172).     C.   B.  Lord.  2000 
\v.    Am  Mach — Nov.  i,  1917.    Unusual  method  of  calculating 
the  bonus. 
Control  System 

Lodge   and    Shipley   Control    System    (82632   A).     D.    M. 
Perrill.     Ills.     3000  w.     Ind  Man — Dec,  1917.     Second  article 
of  serial  on  methods  in  use  to  control  production. 
Employment 

Employment  Service  Department  for  a  Plant  of  2500  Em- 
ployees   (82157  A).     H.   L.   Robinson.     1200  w.   Sfty  Eng — 
Oct.,  1917.     Methods  and  work. 
Factory  Lighting 

The  Problem  of  Davlight  in  Its  Relation  to  Management 
(82631  A).     C.  E.   Qewell.     Ills.     3000  w.     Ind  Man— Dec, 
1917.     Importance  of  providing  light  of  uniform  quality  and 
proper  degree. 
Human  Factor 

The  Human  Factor  in  Industry  (82684  A).    G.  E.  Toogood. 
5000  w.     Cassier's   Engng  Monthly — Nov.,   1917.     A  modern 
view  of  the  principles  of  the  human   influence  on  industrial 
activities. 
Industrial  Problems 

England  Overcame  Labor  and  Industrial  Crisis  by  Intelli- 
gence (82583).  Condensed  addresses  by  Sir  Stephenson  Kent, 
G.  H.  Baillie,  H.  W.  Garrod,  and  Cyril  Asquith.  3500  w. 
Eng  News-Rec — Nov.  22,  1917.  Methods  of  meeting  indus- 
trial problems. 
Industry 

Causes  of  Industrial  Unrest:  the  Remedies.  (82301  N).  F. 
Dudley  Docker.  2000  w.  Beama  Jl — Oct.,  1917.  Refers  main- 
ly to  conditions  in  England. 

Industrial  Re-construction  After  the  W'ar ;  the  Lines  on 
Which  a  Solution  Might  Proceed  (82298  N).  Victor  Fisher. 
2200  w.  Beama  Jl — Oct.,  1917.  Perplexities  of  the  situation. 
Organizing  Industrially  for  War  (82642  A).  C.  E.  Knoep- 
pel  and  G.  Sumner  Small.  5500  w.  Ind  Man — Dec,  1917. 
Second  article  of  a  serial,  showing  need  of  co-operation. 
Labor  Problem 

Labor- Turnover  Records  and  the  Labor  Problem  (82258  A). 
Richard  B.  Gregg.    2000  \v.  A  S  M  E,  Jl — Nov.,  1917.    Advo- 
cates application  of  analysis  to  labor  turnover. 
Organization 

See  same  heading  under  Finance  and  Costs. 
Salariat 

The  Judgment  of  the   Salariat    (82299   N).     T.   C.   Elder. 
1700  w.    Beama  Jl — Oct.,  1917.    The  position  and  influence  of 
salaried  workers. 
Taylor  System 

Maintenance  of  Machinery  and  Equipment   (82683  E).    H. 


K.    Hathaway.      1200    w.      Bui    Taylor    Society — May,    1917. 
Maintenance   of  machinery  and   equipment  as  a  part  of  the 
Taylor  system. 
Wage  Systems 

Les  Salaires  Owniers  (82700  C  &  D).  H.  Le  Chatelier. 
3500  w.  Revue  De  Metallurgie — July-Aug.,  1917.  Review  of 
various  wage  and  bonus  systems. 

A  "One-Price"  System  of  Wages  (82634  A).  E.  F.  Henrj'. 
1500  w.  Ind  Man— Dec,  1917.  Appeal  for  a  definite  stand- 
ard of  wages. 

Discontent  and  the  Wage  System  (82297  N).  S.  G.  Hob- 
son.  3000  w.  Beama  Jl — Oct.,  1917.  New  ideas  and  theories 
in  Great  Britain. 

1  he  War  Bonus  and  Electric  Raihvays  (82160  A)^  E.  G. 
Connette.  2500  w.  A  E  R  A — Oct.,  1917.  System  in  effect 
in  England,  Canada,  and  some  American  cities. 

Les  Formules  De  Salaire  Moderne  (82659  C  -r  D).  M. 
Goupil.  3500  VV.  Annals  Des  Ponts  Et  Chaussees — July- 
Aug.,  1917.  Theory  of  wage  systems  of  Taylor,  Lallemand, 
Halsey,  York,  Rowan,  Carvallo  and  others.  Reduction  to 
matliematical  expressions. 
Wastage 

Wastage  in  the  Factory   (82363  A).     James  Edgar.     1200 
w.     Mech  Wld — Oct.  26,  1917.     Calls  attention  to  waste  and 
advantages  from  factory  economies. 
V/aste 

Eliminating  Wastes  in  Factory  Office  Supplies  (82630  A). 
Frederick  J.  Knob.  1500  w.  Ind  Man — Dec,  1917.  Large 
savings  possible  through  more  systematic  ordering  and  keep- 
ing of  records. 

Industrial  W'aste — A  Tax  Paid  to  Ignorance  (82628  A). 
William  N.  Berkeley.  800  w.  Ind  Man — Dec,  1917.  Calls 
attention  to  waste  of  natural  resources  and  manufactured 
products. 

REGULATION 
Chemical  Industries 

The     Tariff     Commission    and     Our     Chemical     Industries 
(82185  B).     William  S.  Culbertson.    2800  w.    jl  Ind  &  Eng 
Cheni — Nov..    1917.     A   study   of   electro-chemical   industries, 
potash,  explosions  and  nitrates,  coal-tar  dyes,  etc. 
Cooperation 

Report      of      Committee      on      Engineering      Cooperation 
(82462  D).     13  pp.     Am  Soc  Ht  &  Vt  Engrs,  Jl— Oct.,  1917. 
Includes  paper  by  F.   H.   Newell,   on   "A   Practical   Plan  of 
Engineering  Cooperation." 
Economics 

Food   Conservation  and  the   War    (82623   B).     Herbert   C. 
Hoover.     2000  \v.  Am  Jl  Pub  Hh — Nov.,   1917.     Outlines  the 
necessities  of  the  world  at  the  present  time. 
Industrial  Peace 

Industrial  Peace — First  Essential  in  Winning  War.  (82591). 
Sir  Stephenson  Kent.     2500  w.     Auto  Ind — Nov  22,  1917.     A 
concise  summary  of  the  British  situation  and  the  labor  prob- 
lem 
Labor  Problems 

Mental    Examination    for    Employees     (82635    A).      C.    S. 
Rossy.     3500  w.    Ind  Man — Dec,  1917.     Needs  of  mental  ex- 
amination and  classification  of  defects. 
Manufacturing 

Concentrating   for  Real   War  Work    (82578  A).     2500  w. 
Iron   Age — Nov.  22,   1917.     Bureau   of   manufacturing  indus- 
tries to  be  organized. 
Public  Utilities 

Public  Utility  Rates  (S2262  A).  H.  S.  Cooper.  6500  w. 
Gen  Elec  Rev — Nov.,  1917.  Factors  w'hich  influence  rates. 
Shows  that  inspection  of  rate  schedules  by  the  comparison 
method  is  fallacious. 

Regulating  Public  Utilities  in  Ohio  (82229).    3500  w.    Elec 
Ry  Jl — Nov  3.  1917.     Deals  with  the  organization  of  the  Ohio 
Public  Utilities   Commission  and  shows  the  varied  kinds  of 
work  being  carried  on. 
Railways 

Railway   Regulation   and   Control.       (82331)     3000   w.     Ry 
.A.ge  Gaz — Nov.  9,   1917.     Hearings  at  San  Francisco  before 
the  Congressional  Joint  Committee  on  Interstate  Commerce. 
Tariff  Commission 

The  Tariff  Commission  and  Its  Operation  with  Reference 
to  the  Chemical  Schedule.     (82186B).     Grinnell  Jones.     2200 
W-.     Jl  Ind  and   Eng  Chem — Nov.,   1917.     The  work  of  the 
Commission. 
Women  Workers 

Women  as  Substitutes  for  Men  Employees.  (82161A).  F. 
W.  Brooks.  Ills.  3000  w.  AER.A— Oct..  1917.  Gives  opinions 
of  railway  managers  in  Great  Britain  and  Italy. 

WELFARE  AND  SAFETY 
Accident  Prevention 

Accident    Prevention    in    the   Telephone    Field.      (82306A). 
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J.    F.    Xaylon.      2500    w.    Tel    Engr — "Siov.,    1917.      Problem 
largely  one  of  educating  employees. 

Accident    Prevention   in   the   Textile   Industry.      (822S9A). 
David  S.  Beyer.     Ills.     3500  w.     A  S  M  E,  Jl.— Nov..  1917. 
Methods  of  mechanical  protection  are  described,  and  factors 
causing  accidents  discussed. 
Accidents 

Accidents      on      Overhead      Traveling      Crane      Runways. 
(82390).     1800  w.   Trav   Stand— Nov.,   1917.     Calls   attention 
to  infrequent  accidents  which  occur  in  crane  work. 
Army  Subsistence 

How  France  Subsists  Her  Armies  at  the  Front.     (82531B). 
Translated   from   L' Illustration.     Ills.      15   pp.      Prof-Mem — 
Nov.-Dec,   1917.     Demand  and  supply  methods  of  transport, 
etc. 
Cripples 

Employment  for  Disabled  Men.     (82670).     3000  w.     Times 
Engng   Supp— Oct.   26,    1917.      Possibility   of   employing  men 
disabled  in  war  in  the  engineering  trades. 
Danger  Signs 

New  Ideas   in  Danger  Signs.     (8221s).     W.  L.  Chandler. 
Ills.    2500  w.     CI  Age — Nov.  3,  1917.     Criticism  of  the  usual 
danger  signs,  with  suggestions. 
Eye  Protection 

New   Kinks   in   Eye   Protection.      (82614A).     L.   L.    Park. 
1500  w.     Sfty  Eng — Nov.,  1917.     Forms  of  protectors. 
Fatigue 

Tlie   Textile    Industry    (82679).      2000   w.      Times   Engng 
Supp — Oct.  26,   1917.     Industrial   fatigue,  particularly  in  the 
te.xtile  industries  in  England. 
Fire  Protection 

Fire    Protection    in    Industrial    Plants.      (82442F).      C.    W. 
Johnson.     3000  w.     A  I  Mt,  Jl^Sept.,   1917.     Elimination  of 
causes;   protection  against  spreading;    and  extinguishing,  out- 
lining principles. 
Linemen 

Safety  for  Electric  Linemen.     (82389).     Ills.     10  pp.     Trav 
Stand — Nov.,    1917.      Calls   attention   to   prime   requisites    for 
safety. 
Levy  Voltage 

Low  Voltage  Hazards.     (82615 A).    C.  A.  Lauffer.    7000  w. 
Sfty  Eng — Nov.,   1917.     Applies  to  circuits  of  600  volts  and 
under.     Dangers,  precautions,  treatment  of  injuries,  etc. 
Maritime  Work 

Accident   Hazards   in   Maritime  Work.      (82121A).     F.   L. 


Hoffman.     1800  w.     Mar  Rev— Nov.,   1917.     Analysis  of  the 
accident  record  of  the  American  merchant  marine. 
Mechanical  Arms 

Mechanical  Arms   for  Maimed   Soldiers.     (82290A).     Ills. 
2200  w.     Engr— Oct.  19,  1917.     Serial,     ist  part.     The  prob- 
lem and  the  difficulties  and  requirements. 
Poisonous  Gas 

Poisonous  Gas  in  Warfare— Application,  Prevention,  De- 
fense, and  Medical  Treatment.  (82533B).  25  pp.  Prof-Mem 
— Nov.-Dec,  1917.  A  short,  annotated  bibliography  of  gases 
and  kindred  devices  applied  in  the  present  war.  Prepared  by 
Henry  E.  Haferkorn,  assisted  by  Felix  Neumann. 
Safeguards 

Mechanical  Safeguards.     (82156A).     David  S.  Beyer.     Ills. 
4000  w.    Safety  Eng— Oct.,  1917.    Their  value  and  importance. 
Safety  Engineers 

Duties   of   the    Safety   Engineer.      (82158A).     David   Van 
Schaack.     4000  w.     Sfty  Eng— Oct.,  1917.     Outlines  the  work 
and  opportunities  in  accident  prevention. 
Safety  Orders 

General  Construction  Safety  Orders  of  the  California  In- 
dustrial Accident  Commission.     (82354)   5500  w.     West  Eng 
— Nov.,    1917.     Orders   prepared  by   committees  of  different 
interests  involved. 
Steel  Cars 

Hazards  in  Connection  with  the  Reaming  and  Riveting  of 
Steel  Cars.  (821SSA).  Harry  Guilbert.  Ills.  2500  w.  Sfty 
Eng — Oct.,  1917.  Some  of  the  common  hazards  and  ways  of 
avoiding  them. 

MISCELLANY 
Chemical  Industry 

The   Future  of   Chemical   Industry   in   the   United   States. 
821S7B).     L.  H.  Baekeland.     4000  w.     Jl  Ind  and  Eng  Chem 
— Nov.,  1917.     Its  future  permanence,  its  needs  and  problems. 
Engineers 

Awakening  Recognition  of  the  Engineer.  (82616).  Fraser 
S.  Keith.  3800  w.  Can  Engr — Nov.  22,  1917.  Address  be- 
fore Ottawa  Branch  of  the  Can.  Soc.  of  Civ.  Engrs.  Plea 
for  greater  recognition. 

The  Engineer  of  To-day.  (82686B).  Henry  J.  Burt.  4000 
w.  Iowa  Eng  Soc  Pro — Feb.,  1917.  Analyzses  the  present 
situation. 

Under  New  Management  —  The  Engineering  Mind. 
(82643A).  Charles  M.  Horton.  2500  w.  Ind  Man — Dec, 
191 7.     Plea  for  broader  education  and  experience. 
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AERONAUTICS 
Aeronautic  Maps 

Aeronautic    Maps    and    Aerial    Transportation.      (82351  A). 
Henry     Woodhouse.       Ills.       10     pp.       Flying — Nov.,     1917. 
Types,  and  air  traffic,  with  topics  related. 
Aeroplanes 

.\eroplane    Limits.      (825S6A).      lOOO   w.      Engng — Nov.    2, 
1917.     Limit  of  the  useful  load. 
Aerostatics 

Co-operation  Between  Balloons  and  Artillery.  (82218).  D. 
Rainsford  Hannaj'.  Ills.  1500  w.  A  A  Wkly — Nov.  5,  1917. 
Describes  working  of  a  balloon  section  of  the  British  Army 
in  the  field. 

Firing  at  Captive  Balloons  and  Proposed  Aids  in  the  Di- 
rection  of    Fire   Against   Aircraft.      (82467).     Allan    Cyrus. 
2000  w.     A  A  Wkly — Nov.   19,   1917.     Construction  and  use 
of  the  computing  stick. 
Aircraft 

Felt  in  Aircraft  Construction.      (82466).     S.   W.   Widney. 
iSoo  w.    A  A  Wkly— Nov.  19,  1917.     Uses  of  felt;    different 
grades,  etc. 
Engines 

.•\viation  Engine  Development.  (82611).  E.  H.  Sherbondy. 
Ills.  1800  w.  A  A  Wkly— Nov.  26,  1917.  Serial,  ist  part. 
Reviews  early  development  and  difficulties  of  construction. 

The  170  Horse  Power  Mercedes  Aviation  Motor.     (82217). 
E.  H.  Sherbondy.    Ills.    2000  w.    A.  A.  Wkly.— Nov.  5,  I9I7- 
Details  of  one  of  the  five  tvpes  standardized  by  the  German 
War  Office 
Flying 

A  Further  Three  Years'  FIving  Experience.  (82277A). 
B  .C.  Hucks.  Extract  from  paper  before  the  Aeronautical 
Soc.  of  Gt.  Britain.  6500  w.  Roy.  Soc.  Arts,  Jl— Oct.  19. 
1917.  Recent  improvements;  differences  in  machines;  causes 
of  crashes;  training,  etc. 
Specifications 

International  Aircraft  Standards.  (823S2A).  13  pp.  Fly- 
ing—Nov.,  1917.  Specifications  adopted  by  the  International 
Aircraft  Standards  Board. 


Stabilizers 

La  Stabilisation  Des  Navires  Et  Des  Avions.  (82654B). 
H.  Volta,  Ills.  2200  w.  La  Nature — Oct.  20,  1917.  Gyroscopic 
stabilizers  for  ships  and  airplanes. 

AUTOMOBILES 
Automotive  Engineering 

.Vutoniotive  Engineering  in  the  War.  (821S1A).  George 
W.  Dunham.  Address  at  Buffalo.  3000  w.  S  A  E,  Jl— Oct., 
1917.  Outlines  the  activities,  which  include  transporting  men 
and  munitions;  motorization  of  field  artillery;  purpose  of 
"Liberty  Engine,"  development  of  farm  tractors,  etc. 

The    Ralls    Axle    Suspension.      (82358.^.).      Ills.      2000   vir. 
Autocar — Oct.   27,    1917.     A   device  which   allows   horizontal 
as  well  as  vertical  movement  of  the  axle. 
Coal  Gas 

Coal  Gas  for  Motor  Vehicles.  (82675).  1400  w.  Times 
Engng  Supp— Oct.  26,  1917.  Methods  of  storage  discussed 
before  Manchester  and  Liverpool  District  Commercial  Motor 
Users'  Association. 

Coal  Gas  for  Motor  Traction.  (82662A).  H.  E.  Wimperis 
Ills.  1000  w.  Nature— Nov.  i,  1917.  Gasoline  Motor  bus 
adopted  to  use  coal  gas  as  fuel. 

Coal  Gas  for  Motor  Traction.  (82278A).  W.  M.  Barrett. 
With  review  by  Rayner  Roberts.  Ills.  8500  w.  Autocar— Oct. 
20,  1917.  Subject  received  and  progress  reported.  Systems 
described  and  criticized. 

Coal  Gas  for  Motor  Traction.     (82135  A).    .?ooo  w.    Mech 
Wid— Oct.  12,  1917.     Serial,     ist  part.    Report  of  the  Execu- 
tive Committee  of  the   Briti.sh  Commercial   Gas  Association. 
.'\dvantages  and  disadvantages. 
Electric  Tractors 

New  Freight-Handling  System  at  Gotham  Dock  Elnn- 
inates  Motor  Truck  Delays.  (82251  A).  Ills.  1500  w. 
Com  Vhic— Nov,  i,  1917.  Electric  industrial  trailers  and 
tractors  accomplish  work  more  cheaply  than  men. 

The  -Automobile  Headlighting  Problem  Again.  (82-'6s.A). 
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Evan   J.    Edwards,      Ills.      1800  w.      Gen   Elcc   Rev— Nov., 
1917.     Analyzes  the  advantages  and  disadvantages  of  the 
fixed,    the    controllable,    and    .the    diffusing    systems,    recom- 
mending  the   controllable. 
Inspection 

Inspection.       (826S1).       1300    w.      Times    Engng    Supp.— 
Oct.   26,   Hjiy.      Presidential   address   to   Institution   of  Auto- 
mobile   Engineers    of    Great    Britain.      Women    inspectors 
and  their  work. 
Metallurgy 

Mefalluryv     in     the     Automotive     Industry.       (82152     A). 
Ralph  II.  Sherry,  10500  w.     S  A  E,  Jl— Oct,  1917.     Shows 
tlie  connection  between  metallurgical  and  factory  work. 
Military  Trucks 

Trucks.  (82150A).  Ills.  3500  w. 
Report  (if  acceptance  of  the  first 
B)    war   trucks,   giving   details   of 


.Military 
.    1917- 
(Class 


Acceptance   of 
S   A   E,   Jl— Oct. 
two   heavy    duty 
design. 
Motorcycles 

The  Harley-Davidson   Motorcycle.     (82592).     Ills.     3000 
w.     .Auto  Ind — Nov.  22,  1917.     Detailed  description. 
New  Trucks 

1918  Motor  Trucks  and  Their  Makers.  Plans  in  Brief 
illustrated  Resume.  (82512).  Ills.  21  pp.  Com  Vhle — 
Nov.  15,  1917.  Serial,  ist  part.  New  models  and  prices, 
changes  in  construction  and  methods  of  manufacture. 

New  Truck  Has  Air  Suspension.     (82324).     Ills.  700  w. 
Auto    Ind — Nov.   8,    1917.      Adjustable    pneumatic    springs 
care  for  \ariations  in  load. 
Petrol 

Further   Petrol    Restrictions.      (82279A).      Ills.     2500  w. 
Autocar — Oct.  20,  1917.     Full  text  of  motor  spirit  restric- 
tion order  coming  into  effect  Nov.  ist,  in  England. 
Steam  Motors 

The   Steam   Motor  in  the  Automotive   Field.      (82261.A.). 
E.    T.   Adams.     2200   w.     ASM   E,  Jl— Nov.,    1917.      Its 
advantages   for  this   service;     reduction   in    cost,   etc. 
Truck  Factory 

A    Pacific    Coast    Truck    Factory.      (82471).      Frank    A. 
Stanley.     Ills.     1500  w.     Am  Mach — Nov.  15,  1917.     Meth- 
ods   used    in    the    largest    motor    truck    factory    west    of    the 
Mississippi  River. 
Trucks 

Unusual  Material  in  Riker  Truck.     (82325).      Ills.     2000 
w.     .\uto    Ind — Nov.   8,    1917.      .Special   steels   used.      Cost 
a  secondary  consideration. 
Water  Injection 

Water  Injection  May  Increase  Power.  (82468).  J.  Ed- 
ward Schipper.  1200  w.  Auto  Ind — Nov.  15,  1917.  With 
kerosene  fuel  and  certain  speeds  water  injection  permits 
more  spark  advance,  hence  gives  more  power. 

HEATING  AND  COOLING 

Air  Conditioning 

Effect  of  Air  Conditioning  Upon   Munitions   Manufacture. 
(82461D).     J.   Irvine   LyIe.      Ills.      10  pp.     Am   Soc   Ht   & 
Vt  Engrs,  Jl — Oct.,  1917.     Presidential  address.     Describes 
process  of  timing  fuse  for  shrapnel  shells. 
Air  Washers 

Report  of  Committee  on  Standard  Method  of  Testing 
Air    Washers.       (82463D).      1200    w.      Am    Soc     Ht    &    Vt 
Engrs,  Jl — Oct.,   1917. 
Dehydration 

Address  on  Dehydration.     (82464D).     H.  C.   Gore,  with 
discussion.      18   pp.      Am   Soc    Ht    &   Vt    Engrs,    Jl — Oct., 
1917.     Methods  and  results. 
Enameling  Ovens 

Heat     Calculations     for     Baking     and     Drying     Ovens. 
(82178).     Wirt   S.   Scott.      Ills.      1500   w.     Elec   Jl— Nov., 
1917.     Cost  of  coal,  gas  and  electricity  compared,  advan- 
tages of  electricity,  etc. 
Hot  Water 

Calculations  and  Analysis  of  a  Compound  Gravity  Low^- 
Pressure  Hot  Water  System.  (82459D).  A.  J.  Wells.  21 
pp.     Am  Soc  Ht  &  Vt.  Engrs,  Jl— Oct.,  I9I7-. 

Gli  Impianti  Di  Riscaldamento  A  Circulazione  Acceler- 
ate  (82695B).     M.  Lombard!.     Ills.      1500  w.     Industria — 
Oct.  21,  1917.    House  heating  plant  with  forced  circulation. 
Tests. 
Radiation 

An     Easy    Way    of    Figuring    Radiation.       (82691).      K. 
Toensfeldt.     looo  w.     Power — Nov.  27,  191 7.     Charts  show- 
ing the  heat  losses  and  radiation  required  for  13-,  18-,  and 
22-in.  brick  walls. 
Refrigeration 

Carbonic  Anhydride  Refrigeration  Plants.  (82526).  Ills. 
1500  w.  Ht  &  Vt  IMag — Nov.,  1917.  Requirements;  com- 
parison w'ith  ammonia  plants,  etc. 


Circulation  in  Flooded  System.  (82398).  Ills.  1500  w. 
Pr  Pt  Eng — Nov.  15,  1917.  A.  H.  Baer  describes  interest- 
ing experiments  on  the  behavior  of  liquid  ammonia. 

Electricity  Applied  to  Mechanical  Refrigeration.  (82179). 

Harry    D.    McKinney.      Ills.      2500   w.      Elec    Jl Nov., 

1917.    The  absorption  and  compression  systems  explained; 
comparisons  of  prime  movers  for  compressors. 

Hints  on  Ammonia-Compressor  Lubrication.  (82522). 
E.  W.  Miller.  1500  w.  Power — Nov.  20,  1917.  Too  much 
oil ;  blowing  out  oil  trap ;  quality  of  oil. 

Purification    of   Distilled   Water.      (82227A).      Harry    B. 
Hommon,  2,000  w.     Ice  &  Refrig.     Nov.,  1917.     Criticisms 
and  suggestions  to  prevent  water   from  being  contaminated. 
Soft  Coal 

The  Economical  Purchase  and  L^se  of  Soft  Coal  for 
Heating  Homes.  (821 13).  Ills.  2500  w.  Ht  &  Vt  Mag 
— Oct.,  1917.  Information  from  a  circular  compiled  by 
the  Engineering  Experiment  Station  of  the  University 
of  Illinois. 
Steam  Heating 

One-Pipe    Gravity    Steam    Heating    Systems.      (82525). 
Harold  L.  .\lt.     Ills.     3500  w.     Ht  &  Vt  Mag— Nov.,  1917. 
Essential   points  of  design. 
Steam  Mains 

Expansion  Bends.     (82540A).     Ills.     1200  w.     Mech  Wld 
— Nov.  2,   X917.     Approximate  investigation  to  determine 
means  of  quickly  finding  the  dimensions  of  a  horse-shoe 
bend. 
Thermics 

Thermics.      (82407.\).     Otto   B.   Goldman.     30  pp.      Ore 
Soc   Engrs,   Jl — Oct.,    1917.     Serial.      1st   part.     Present   arti- 
cle deals  with  the  properties  of  heat. 
Ventilation 

A  Survey  of  Cloth  Window  Ventilation.  (825^4).  John 
B.  Todd,  in  School  and  Science.  1800  w.  Ht.  &  Vt 
Mag — Nov.,  1917.  Schools  using  cloth  screens,  and  con- 
clusions. 

Ventilation  of  Army  Barracks.  (82460D).  W.  J.  Mauer, 
with  discussion.  Ills.  21  pp.  Am  Soc  Ht  &  Vt  Engrs, 
Jl — Oct.,  1917.  Defects  in  construction  of  the  new  bar- 
racks  from  a  standpoint  of  ventilation  and  sanitation. 

HYDRAULIC  MACHINERY 

Centrifugal  Pumps 

Testing    Chicago's    New    Centrifugal    Pumps.      (82225). 
Ills.       2500    w.       Power — Nov.    6,     1917.       Tests     of    two 
30,000,000-gal.       steam-turbine.       reduction-gear       centrifugal 
pumps  equipped  with  hydraulic-driven  auxiliaries. 
Turbines 

Steps  in  Turbine-Runner  Design  That  Engineers  Should 
Know.  (82205).  Walter  C.  Pomeroy.  Ills.  2000  w.  Eng. 
News-Rec. — Nov.  i,  191 7.  Design  of  hydraulic  turbines 
and   turbine   runners. 

MACHINE  ELEMENTS  AND  DESIGN 

Bearings 

Bearings.  (82397).  1000  w.  Pr  Pt  Eng — Nov.  15,  1917. 
Serial,     ist  part.     Composition  of  alloys  employed. 

Casting   Bearings   in   Sand  and   Metal   Moulds.      (82444F). 
R.  R.  Clarke.     5500  w.     .\  I  Mt,  Jl — Sept.,  1917.     Practice 
and  e.xperience. 
Gears 

Heat  Treatment  and  Hardening  of  Gears.  (82568).  W. 
H.  Phillips.  Read  before  Am.  Gear  Mfr.'s  .A.ssn.  2500  w. 
.\ni  Mach — Nov.  22,  1917.     Outlines  modern  methods. 

The  Inspection  of  Gears.     (82I30.\).     Benjamin  F.  Wat- 
erman.    2500  w.     Machy — Nov.,  1917.     Testing  spur,  bevel, 
helical,  and  worm  gears. 
Springs 

Design    of    Coil    Springs.      (82593).      W.    Ferrier    Brown. 
Ills.     900  w.     Auto  Ind. — Nov.  22,  1917.     With  special  ref- 
erence to  valve  springs  for  automotive  engines. 
Tool  Designing 

Efficiency  in  Tool  Designing.  (82125A).  F.  B.  Jacobs. 
2500  w.  Machy — Nov.,  1917.  Methods  of  making  tool  de- 
signs:   satisfactory   drawing  paper:   checking  a   drawing. 

The  Executive  as  a  Tool  Designer  vs.  the  Professional 
Tool  Designer.  (82316).  Donald  Baker.  1500  w.  -fim 
Macl, — Nov.  8,  1917.  .\rguments  in  favor  of  the  practical 
professional   tool   designer. 

MACHINE  WORKS  AND  FOUNDRIES 

Ammunition 

Aninumtion  Problems  in  War  Time.  (82393.-\i.  .A.  L. 
Humphrev.  with  short  discussion.  Ills.  23  pp.  Ry  Cb 
Pitts.  Pro — Sept.  28,  1917.  Explains  the  enormity  of  the  un- 
dertaking, giving  details  of  the  work  in  manufacturing  shells. 
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Brass 

Brassfoiindry  Xotes.  (82S42A).  J.  Peers.  1500  w. 
Mcch  W'ld — Nov.  2,  1917.     Methods  used  to  prevent  waste. 

Heat  Treatment  of  Brass  in  Neutral  and  Reducinsj  At- 
mospheres. (82571).  A.  H.  White  and  B.  A.  Stande'^rline. 
2500  w.  Brs  Wld— Nov.,  1917.  Report  of  experiments 
and   results. 

Fuel  Economy  Possibilities  in  Brass  Melting  Furnaces. 
(82144.^).  L.  C.  Harvey.  Ills.  4000  w.  Engng — Oct.  12, 
191 7.  Suggestions  as  possible  means  of  improving  efficien- 
cies of  pit-tire  furnaces  for  coke,  oil  or  gas.  Survey  of 
fuel  costs. 
Brass  Shells 

Brass-Sliell  Drawing  and  Re-drawing.     (S2321).     George 
I".  Kuhne.     Ills.     1500  w.     Am  Mach — Nov.  8,  1917.     Causes 
of  defective  work  and  methods  of  avoiding  them. 
British  Workshops 

BritishW  orkshops  and  the  War.  (82I54.'\).  Christopher 
.\ddison.  4500  w.  S  A  E,  Jl— Oct.,  1917.  Account  of  the 
wonderful  industrial  development  as  a   result  of  the  war. 

British    \\orkshops   and    tlie    War.      (82317).      Extracts 
from  report  of  Christopher  Addison.     Ills.     2500  w.     Am 
Mach— Nov.    8,     1917.       Resume     of    their     accomplishments 
since  the  beginning  of  the  war. 
Broaches 

Designing  and  Using  Broaches.     (82319).     W.  G.  Groo- 
cock.     2500  w.     Am   Mach — Nov.  8,   1917.     Arguments   in 
favor  of  notching  broach  teeth,  with  otlier  useful  informa- 
tion. 
Bullets 

Notes  on  Shrapnel  Bullets.     (82447F).     Harold  J.  Roast 
1800  w.     A  I  Mt.  Jl — Sept.,  1917     Methods  of  manufacture 
of  the  regular  British  shrapnel. 
Calipers 

Common     and     Special     Micrometer     Calipers     (82128A). 
I\   Server.      Ills.      2500  w.      Machy — Nov.,   191 7.      Illustra- 
tions of  use  in  toolmaking  and  manufacturing. 
Castings 

Casting  Floor  Plate  and  Bed  for  a  Boring  Mill.  (82233). 
William  J.  Kihn.  Ills.  1200  w.  Fndry — Nov.  1917.  How 
a   large   molding  job   was   successfullj'   handled. 

How  .Automobile  Motor  Castings  Are  Molded.  (82230). 
Ills.  2500  w.  Fndry — Nov.,  1917.  Molding  methods  em- 
ployed by  the  Ferro  Machine  Foundrj-  Co.,  Cleveland. 

Some  Comparative  Tests  on  Test-Bars  and  Actual  Cast- 
ings. (82452F).  W.  M.  Corse  and  G.  F.  Comstock.  Ills. 
1200  w.  A  I  Mt,  Jl — Sept.,  1917  Results  of  tests  and 
information  of  value. 

The    Swelling    of    Zinc    Base    Die    Castings.      (8244S    F). 
H.  M.  Williams.     900  w.     A  I  Mt,  Jl — Sept.,  1917.     Results 
cif  investigations. 
Core  Ovens 

Electrically  Heated  Core  Ovens.     (82451F).     C.  F.  Hirsh- 
fold.     2500  w.     A  I   Mt,  Jl — Sept.,   1917.     Suggestions  for 
electric  core  baking,  giving  results  of  experimental  study. 
Crucibles 

How  the  \\'ar  Affects  Manufacture  of  Crucibles.  (82234). 
M.  McXanghton.  1500  w.  Fndry — Nov.,  1917.  Imports 
of  plumbago  and  German  clay  cut  off.  Experiments  with 
substitute  materials.  Read  at  Boston  meeting  of  .-Km. 
hist,  of  Metals. 
Daylight 

Daylight  Facilities  in  Industrial  Plants.  (82129A).  C. 
I'.  Clewell.  Ills.  3000  w.  Machy — Nov.,  1917.  Factors 
governing  the  amount  of  light  transmitted  through  win- 
dows. 

Daylight  in  the  Modern  Shop.     (82174).     C.  E.  Clewell. 
Ills.    2000  w.    Am  Mach — Nov.  i,  1917.    Factors  that  affect 
the  lighting,  showing  a  number  of  glass  arrangements. 
Dies 

Forging  Machine  Die  Design.     (82124.'^).     E.  R.  Frost. 
Ills.     3000  w.     Machy — Nov.,   1917.     Rules   governing  the 
length  of  upset  in  terms  of  bar  diameter. 
Electrical  Works 

Empress    Works,   Huddersfield.      (82292A).     Ills.      1000 
w.      Engr — Oct.    19,    191 7.      Details    of   new   electrical    en- 
(^'incfring  works. 
End  Mill 

.\n   Inserted  Tooth   End   Mill.     (82362A).     Ills.     700  w. 
Mech  Wld — Oct.  26,  1917.     A  built-up  end  mill,  a  drilling 
jig,  and  a  special  appliance  in  the  making  of  the  same  are 
shown. 
Factory   Lighting 

.^..     s;„nc    hriding    under    INDUSTRIAL    MANAGE- 
MENT, Management. 
Foundry  Efficiency 

k(  flrctions  from  the  Fettling  Shop  of  a  Steel  Foundry. 
(82i95.\).     J.  Watson.     From  a  paper  before  the   British 
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Found.    Assn.      Ills.      3000    w.      Mech    Wld-Oct.    10,    1917 
Methods  ot  manufacture  in  the  molding  shop  are  discussed 
Foundry  Metals 

Dealing   With   Foundry  Metals   Melting  at   High   Tem- 
w[f"o';     i^^364A).     Walter   J.    May.     2500  w°     Mech 
W  Id— Oct.  26,  1917.     Materials,  furnaces  and  fittings,  and 
treatment  of  metals  in  getting  them  ready  for  casting. 
Grinding 

Plain  Cylinder  Grinding  Work.     (82401A).     2500  w      Ry 
Mech  Engr— Nov.,  1917.     Grinding  machines  handle  some 
classes  ot  work  better  than  the  lathe. 
Gun  Equipment 

Building    Carriages.    Caissons    and    Limbers    for    7,-MM 
Gims      (82315)    M.  E.  Hoag.     Ills.     1500  w.     Am  Mach— 
-Nov.  h.   1917.     Serial.     1st  part.     Methods  used  at  the  Rock 
inland  arsenal  in  tlic  manufacture  of  gun  equipment. 
Robbing  Machines 

(Jperating  Instructions  for  Hobbing  Machines.  (82126A) 
Kobert  E.   Newcomb.     Ills.     2000  w.     Machv— Nov     1017 
Instructions    for    Gould    &    Eberhardt.      72x-20-inch    auto- 
matic spur  and  helical  gear  hobbing  machine. 
Joints 

Riveted  Joints.     (82545A).    W.K.Wilson.    Ills.    2000  w. 
-Mech   Wld— Nov.   9,   1917.     Determining  the   strength. 
Keyways 

Cutting  Keyways.     (82538A).    J.Francis.     Ills,     iioo  w. 
.Mech  Wld— Nov.  2,  1917.     Tools  and  methods  used. 
Metallography 

The  Role  of  Metallurgy  in  the  Foundry     (82235).     Rob- 
ert J.   Anderson.     Read  before  the  Am.   Fndrv.  Assn.     Ills. 
3500   w.      Fndry— Nov.,    1917.      How    the    microscope    can 
be  used  to  test  and  control  product. 
Molding 

Emergency  Jobs.      (82539A).     F.   Andrew.     Ills.      1800   w. 
Mech  Wld— Nov.  2,  1917.     Describes  the  molding  of  two 
square   pipes   and   a   half-circular  wheel   guard.     Unusual 
methods. 
Oil  Furnace 

How  an  Oil-Fired  Malleable  Furnace  Operates.     (82236). 
Ills.    1200  w.     Fndry — Nov.    1917.     .Advantage  lies  in  uni- 
formity of  operation  and  labor  saving. 
Polishing 

The    Polishing   Room.      (82570).     J.    F.    Springer.      Ills. 
4000   w.      Brs    Wld— Nov,    1917.      Serial.      1st   part.     The 
polishing   room   of   an    electroplating   plant.      L^se    of   the 
speed  lathe,  etc. 
Rifle-Barrels 

Special  Automatic  Rifle-Barrel  Machine.     (82569).    E.  H. 
Ingram.     Ills.     600  w.     Am  Mach — Nov.  22,  1917.     Details 
of  a  machine  that  has  increased  production  several  hun- 
dred per  cent. 
Shafting 

Making   Cold-Drawn   Shafting.     (82122A).     Edward   K. 
Hammond.     Ills.     6500  w.     Machy — Nov.,  1917.     Features 
of    practice    in    its    manufacture.      It    is    essentially    wire- 
drawing on  a  large  scale. 
Shop  Practice 

A  Railroad  Wheel  Shop  in  Nevada.  (82318).  Frank 
A.  Stanley.  Ills.  1500  w.  Am  Mach — Nov.  8,  1917.  Oper- 
ations on  wheels  and  axles  in  a  shop  of  the  Southern 
Pacific. 

The  I'se  of  Lines  in  Finding  the  Blank.     (82S44A).     G. 
W.  Smith.     Ills.     1500  w.     Mech  Wld— Nov.  9,  1917.     Sug- 
gestions  for  toolmakers  employed  on   press  tools. 
Sine  Bar 

Uses   of   the    Sine    Bar.      (82171).     E.   J.    Bryant.     Ills. 
1200  w.    Am  Mach— Nov.  i,  1917.    Describes  its  use  in  one 
of  the  large  tool,  gauge,  and  fixture  shops. 
Sketching 

Meclianical  Drawing  and  Sketching  for  Operating  En- 
gineers.     (82254).     Terrell    Croft.      Ills.     3500   w.     Nat'l 
Engr — Nov.,  1917.     Serial,     ist  part.     Directions  for  mak- 
ing sketches  of  emergency  repair  parts. 
Taps 

Taps  and  Tapping  Equipment.     (82127A).     Franklin   D. 
Jones.     Ills     1 0000  w.     Machy — Nov.,   1917.     Modern  de- 
velopments  in   design;    types   of   tap-holding   chucks. 
Tools 

Making    Oil-Weil    Tools    in    California.      (82567).      Ills. 
2500  w.     .Am  Mach — Nov.  22,  1917.     Manufacture  of  large 
pipe  tongs  described. 
Type  Bars 

Manufacture  of  Type  Bars  for  a  Typewriter.  (82173). 
I-'rank  A.  Stanley.  Ills.  3000  w.  Am  Mach — Nov  I,  1917. 
I'linrliinL'   .nid    frindiiu'   iiprr.Ttions   described. 
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Welding 

Useful  Data  for  Spot  Welding  Work.     (82469).     Lucien 
Haas.     Ills.     2200  w.     Am  Mach — Nov.   15,  1917.     Details 
of  various  operations. 
Wire 

The  History  of  Wire  Manufacture.  (82291  A).  1500  w. 
Engr — Oct.  19,  1917.  Abstract  of  address  by  Jos.  Phillips 
Bedson  on  developments  in  this  field. 

Wire-Drawing.      (82682).     1300  w.   Times   Engng   Supp 
— Oct.    26.    1917.      Progress    of    the    industry    in    England 
related  in  address  to  Manchester  Association  of  Engineers. 
Wire  Ropes 

History  of  Wire  Hoisting  Ropes  with  Notes  on  Factors 
of  Safety.     (82349).    4000  w.     Eng  &  Min  Jl— Nov.  10,  1917. 
Materials  used;   nature  and  effect  of  strains,  etc. 
Worm-Gearing 

Worm-Gearing.  (82543 A).  F.  J.  Bostock.  1000  w. 
Mech  WId — Nov.  2,  1917.  Serial.  1st  part  Factors  which 
render  the  manufacture  a  precision  accomplishment. 

MATERIALS   OF   CONSTRUCTION 
Alloys 

Alloy  Metals,  Production  and  Uses,  Especially  in  Re- 
lation to  the  War.  (82188B).  George  K.  Burgess.  1200 
w.  Jl  Ind  of  Eng  Chem — Nov.,  1917.  Notes  on  observa- 
tions made  abroad. 

Brass  Rolling  Mill  Alloys.  (82445F).  R.  A.  Wood. 
3000  w.  A  I  Mt,  Jl— Sept.,  1917.  Mixtures  and  their  char- 
acteristics. 

The  Electrical  Properties  of  Some  High  Resistance  Al- 
loys. (82441F).  M.  A.  Hunter  and  F.  M.  Sebast.  Curves. 
2500  w.  A  I  Mt,  Jl — Sept,  1917  Investigation  of  the  elec- 
trical properties  of  alloys  forming  solid  solutions. 

Metallurgy  of  Titanium  Ferro-alloys.  (82604).  Robert 
J.  .Anderson.  4000  w.  Eng  &  Min  Jl — Nov.  24,  1917.  De- 
velopment, evolution,  and  present  practice.  Practical  sug- 
gestions. 

Bakelite 

Fabricated  Bakelite  Materials.  (82153.^.).  Ray  P.  Jack- 
son, with  discussion.  Ills.  3500  w.  S  A  E,  Jl— Oct.,  1917- 
Its  characteristics  and  applications. 

Machine  Tools 

Foreign  Machine  Tool  Demands.  (82399A).  3500  w. 
Ry  Mech  Engr — Nov.,  1917.  Yearly  output  of  American 
biiilders  tripled ;  demand  expected  to  continue  after  war. 

Responsibility  of  Machine  Tool  Builders.  (82470). 
Henry  Japp.  Ills.  3500  w.  Am  Mach — Nov.  15,  igi/- 
Address  by  the  Deputy  Director  General  in  United  States 
for  British   Minister  of  Munitions. 

Refractories 

On  the  Testing  of  Refractory  Materials.  (82140A).  J. 
W.  Mellor.  Read  before  the  Ceramic  Soc,  Glasgow.  3000 
w.  Engng — Oct.  12,  1917.  Urges  standardization  of 
methods. 

Refractories.  (82680).  2000  w.  Times  Engng  Supp — 
Oct.  26,  1917.  Increase  in  demand  and  output  reported  by 
British  Ceramic  Society. 

Refractories  and  Modern  Kilns.  (82143A).  J.  G.  Max- 
well. Read  before  the  Ceramic  Soc,  Glasgow.  3000  w. 
Engng — Oct.  12,  1917.  Types  of  kilns  suitable  for  burning 
firebricks  and  fireclay  blocks,  and  types  of  fuel  for  firing 
them. 

Sand 

Moulding  Sand.  (82546A).  R.  Robertson.  1000  w.  Mech 
Wld — Nov.  9,  1917.  Essential  properties;  sands  suitable 
for  different  kinds  of  work,  etc. 

Specifications 

Government   Specifications  for  Testing  and   Inspecting 
Metallic  Materials.     (82320).     Ills.     2000  w.     Am  Mach— 
Nov.  8,  1917.    Adopted  by  the  International  Aircraft  Stand- 
ards Board,  Washington,  D.  C. 
Stellite 

Stellite.  (82449F).  Edward  Haynes.  2000  w.  A  I  Mt, 
Jl — Sept.,  1917.  An  alloy  made  to  resist  the  oxidizing 
influences  of  the  atmosphere,  and  its  uses. 

MEASUREMENT 
Crankshafts 

Analysis    of    Crankshaft    Stresses.      (82594).      Otto    M. 
Burkhardt.     Ills.     2500  w.     Auto  Ind — Nov.  22,  1917.     Se- 
rial,  1st  part.     Features  of  different  bearing  layout.     Effect 
of  number  of  cylinders. 
Flumes 

Flow  Conditions  in  Flumes.  (82513).  John  S.  Long- 
well.  Curves.  1000  w.  Can  Engr — Nov.  15,  1917.  Shows 
that  where  water  flows  at  high  velocity  investigations 
should  be  made  before  final  designs  are  adopted. 


Impact  Test 

The    Impact    Test    of    Materials.      (82541A).      Howard 
Ensaw.     Ills.     600  w.     Mech   Wld — Nov.   2,   1917.     Sugges- 
tions, describing  the  Stanton  machine. 
Instruments 

Power   Plant   Instruments   as   an    Investment.      (821 18). 
M.  A.  Sailer.     2200  w.     Pr  Pt  Eng — Nov.   i,  1917.     Serial, 
1st   part.      When   is   it   advantageous   to   purchase   instru- 
ments, showing  operating  conditions. 
Joints 

The    Shearing    Resistance    of    Nailed    Joints.      (82410A). 
Henry  F.  Blood.     looo  w.     Ore  Soc  Engrs,  Jl — Oct.,  1917. 
Tests  and  results. 
Orifice  Discharges 

Orifice  Dicharges  for  Saturated  Steam.     (821 19).     L.  A. 
A.   Karl.     900  w.      Pr   Pt   Eng — Nov.    i,   1917.      Chart   de- 
signed to  simplify  necessary  calculations. 
Shaft  Speeds 

The  Whirling  of  Shafts.     (82552A).     H.  A.  Webb.     1200 
w.     Engng — Nov,  2,  1917.     Serial,  1st  part.     The  problem  of 
calculating  the  whirling  speed.     Mathematical. 
Slide  Rules 

Design    of   Special    Slide    Rules.      (82638A).     A.    Lewis 
Jenkins.      Ills.      1500   w.     Ind   Man — Dec,    1917.     Second 
part  of  article  giving  systems  and  equations  for  the  solu- 
tion of  problems. 
Tests 

On    Testing    Materials.      (82123A).      William    Knight. 
2500    w.      Machy — Nov.,    1917.      Interpretation    of    results 
obtained  from  various  tests. 
Textiles 

The    Moisture    Content    of   Textiles    and    Some    of    Its 
Effects.       (82257A).      William    D.    Hartshorne.      4500    w. 
A  S   M   E,  Jl — Nov.,    1917.     Effects  on   weight,   dimensions, 
strength  and  elasticity. 
Thermostat 

F'urther  Notes  on  a  High-Temperature  Thermostat. 
(82287A).  J.  L.  Haughton  and  D.  Hanson.  Read  before 
the  Inst,  of  Metals.  Ills.  3200  w.  Engng — Oct.  19,  1917. 
Describes  alterations  which  render  the  apparatus  suitable 
for  temperatures  much  above  500  deg.  C. 

POWER  AND  TRANSMISSION 
Air  Compressors 

Lubrication  of  Motor-Driven  Air  Compressors.     (82213). 
Ills.     4500  w.     Elec  Rev,  Chi — Nov.  3,  191 7.     Requirements 
of  suitable  oil;  economy  in  use  of  oils,  etc. 
Hotel  Equipment 

For  the  Comfort  of  the  Guest.     (82396).     Ills.     1700  w. 
Pr  Pt  Eng — Nov.  15,  1917.     Equipment  for  Hotel  Deshler, 
Columbus,  O. 
Power-Plant  Operation 

Improving  Power-PIant  Operation  Through  Instruction. 
(82640.A.).     Herman  A.   Fisher.     1500  w.     Ind  Man — Dec, 
1917.     Appeal  for  better  instruction  of  employees. 
Prime  Movers 

A  Comparison  of  the  Working  Costs  of  the  Principal 
Prime  Movers.  (82365A).  Oswald  Wans.  From  a  paper 
before  the  Inst,  of  Mech.  Engrs.  1500  w.  Mech  Wld — 
Oct.  26,  1917.  Serial,  1st  part.  Gives  data  for  estimating 
capital  expenditures  and  working  costs,  and  establishing 
the  relative  commercial  value. 
Siberia 

Power  Development  in  Russian  Asia.  (82149).  Ludwig 
W.  Schmidt.  :?500  w.  Power — Oct.  30,  1917.  Possibili- 
ties of  the  use  of  machinery  for  the  application  of  power 
in  the  industries  of  Siberia. 

STEAM   ENGINEERING 
Bagasse 

Bagasse  as  a  Source  of  Fuel.     (82260A).     E.  C.  Freeland. 
2500  w.     A  S  M  E,  Jl — ^Nov.,  1917.     Calorific  value  of  this 
fuel  to  the  sugar  industry.     Benefits  of  preliminarj'  drj'ing. 
Boilers 

The  Form  of  Boiler  Drums.  (82368).  Robert  Cramer. 
Ills.  2000  w.  Power — Nov.  13,  1917.  The  most  suitable 
shapes. 

Electric  Heat  Storage  in  Boilers.     (82554A).     Ills.    800  w. 
Engng — Nov.  2,   1917.     Detailed  description  of  the  Revel 
apparatus  for  generating  steam  by  electricity. 
Feed  Pumps 

.'\utomatic    Control    for    Boiler    Feed    Pumps.      (82527). 
Ills.      1200   w.      Ht    &   Vt   Mag — Nov.,    1917.      Piping   and 
method  of  control. 
Firing 

How  to  Fire  the  Down-Draft  Smokeless  Boiler.  (821 11). 
A.  Bement.  3000  w.  Ht  &  Vt  Mag — Oct.,  191 7.  Impor- 
tant points  to  consider  in  obtaining  the  required  efficiency. 
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Symposium  on  Utilization  of  Low-Grade  Fuels.  (82341). 
Ills.  .-Mso  editorial.  3500  \v.  Elec  Wld— Nov.  10,  1917. 
Forms  of  mine  refuse  that  have  been  successfully  burned. 
Problems  involved. 

The  Use  of  Culm  and  Other  Waste  Fuels.      (8ii4SA). 
John  B.  C.  Kershaw.    4000  w.    Engr — Oct.  12,  1917.    Facts 
based  on   recent  practical  trials  in  England,  .America  and 
German}'. 
Gas-Firing 

Principles     and     Methods     of     a     New     System     of     Gas- 
Firing.     (82146A).     A.  C.  lonides.     Ills.     1500  w.     Engr — 
Oct.    12,    1917.     Read  before  the   Inst,   of  JMetals.     Explains 
methods  and  their  advantages 
OU  Fuel 

Practical    Details    in    Burning    Fuel    Oil    Under    Boilers. 
(82637.-\).      Henry   James    Kennedy.      Ills.      3500   w.      Ind 
Man — Dec.    1917.      Reviews    methods    of    employing    oil    as 
fuel  for  steam  generation. 
Smoke 

Controlling  Smoking  Chimneys.     (82689).     Ills.     1200  w. 
•     Power— Nov.  27,  1917.     Efforts  of  a  large  power  plant  to 
assist  in  the  prevention  of  smoke. 

Smoke  .Abatement  Activities  in  American  Cities  (82112). 
Joseph  M.  Lonergan,  J.  W.  Henderson  and  Walter  M. 
Squires.  Ills.  3000  w.  Ht  &  Vt  Mag— Oct.,  1917.  Work 
in  New  York,  Pittsburgh,  and  Cincinnati. 

Smoke — Its  Cause,  Effect  and  Remedy  (82537  B).     Jo- 
seph  M.    Lonergan.      Ills.     22  pp.      Mun    Engrs'  Jl — Oct., 
1917.     States  the  principal  causes,  and  effects,  and  the  most 
successful  remedies. 
Soot 

Soot    Removal    from    Boiler    Surfaces    (82340).      Lionel 
Linnell.     1500  w.     Elec   Rev,   Chi — Nov.   10,   1917.     Evils 
of  soot  and  a  comparison  of  hand  and  mechanical  methods 
for  its  removal. 
Superheaters 

Superheaters — Their  Advantages,  Installation  and  Oper- 
ation (82255).  ^V.  A.  Taller.  Ills.  1700  w.  Natl  Engr — 
Nov.,   1917.     Flooding  superheaters,  cleaning  and  care. 


Turbines 

Sur   Les  Turbines   A   Vapeur    (82656   B).     A.   Normier. 
3^00  w.     Industrie  Electrique— Oct.  25,  1917.     Calculation 
ot  turbnie  etbciencies  under  various  conditions 
Turbo-Blowers 

Turbo-Blowers  and  Turbo-Compressors  (82302  N)      V 
Oswald  Davis.    Ills.    2500  w.    Beama  Jl— Oct.,  1917    Their 
advantages,  efficiency,  etc. 
Unifiow 

Valve  Gear  of  Uniflow  Engines  (821 17).  Ills.  2000  w. 
Pr  Pt  Eng— Nov.  1,  1917.  Methods  employed  to  operate 
valves  tor  condensing  and  non-condensing  types. 

TRANSPORTING  AND  CONVEYING 
Cranes 

Giant   Crane   for   United   States    Navy    (8'^38  A)       Ills 
1000  w.     Int  Mar  Eng— Nov.,  1917.    200-ton  floating  crane 
for  Norfolk  navy  yard. 
Unloaders 

LTnstallation  Pour  Le  Chargement  Du  Charbon  (82664 
B).  Ills.  2600  w.  Genie  Civil— Oct.  20,  1917.  Coal  con- 
veyors and  unloaders  on  wharf  at  Durban,  South  Africa. 

MISCELLANY 

Mirrors 

The    Deposition    of    Silver    Films    on    Glass    (82189   B). 
-^''•-'^ander  Silverman  and  Raymond  M.  Howe.    4000  w.    Jl 
fnd   &  Eng   Chem— Nov.     1917.      Investigation   aiming   to 
produce  the  best  mirrors  possible. 
Photography 

Color  and  Color  Photography  (82165  B).  C.  D  Hodg- 
man,  with  discussion.  9  pp.  Cleve  Eng  Soc,  Jl— Sept., 
1917-    Present  methods  and  problems  involved. 

Technical  Photography  and  Its  Use  in  Industrial  and 
Commercial  Organizations  (82193  B).  John  H  Graff 
3000  w.  Jl  Ind  &  Eng  Chem— Nov.,  1917.  How  photog- 
raphy can  be  used  technically  for  better  efficiency  and  to 
good  advantage. 

The  Physical  Characteristics  of  the  Elementary  Grains 
of  a  Photographic  Plate  (82458  B).  Millard  B.  Hodgson. 
Ills.  10  pp.  Fkn  Inst,  Jl— Nov.,  1917.  Data  obtained  in 
a  studv. 


COMMUNICATION 
Audion 

What   Happens    in   an   Audion    (S2612   A).     J.    B.   Will. 
Ills.     5000  w.     U  S  Nav  Inst,  Pro — Nov.,   1917.     Physical 
characteristics  and  action  explained. 
Disturbances 

Disturbance  of  Telegraphic  Communication  in  the  Rhone 
Valley  Through  the  Operation  of  the  Lotschberg  Electric 
Railway  (82296  A).  M.  Dumermuth,  in  Elektro.  Zeit. 
(.•\bstract  translation.)  Ills.  900  w.  Elec'n — Oct.  26, 
1917.  Experiments  carried  out  to  determine  the  nature 
and  cause  ol  the  disturbances  and  their  removal. 
Radiotelegraphy 

Internal  Relations  in  .Audion-Type  Radio  Receivers 
(82293  A).  Ralph  Bown.  Diagrams.  3500  w.  Elec'n — 
Oct.  26,  1917.  Experimental  curves  are  shown  from  which 
the  details  of  the  operation  of  the  audion  as  a  detector  are 
followed. 

I     Moderni     Sistemi     di     Trasmissione     Radiotelegrafica 
(82650   B).     2000  w.     Mon   Tecnico — Oct.    10,   1917.     De- 
scriptive outline  of  new  system  for  long  distance  transmis- 
son,  employing  wave  lengths  of  6,000  meters. 
Research 

Industrial   Research   with   Some   Notes    Concerning   Its 
Scope    in    the    Bell    Telephone    System    (82508    D).      F.    B. 
Jewett.     14  pp.     A  I  E  E,  Pro — Nov.,  1917.     Outlines  the 
scope  and  progress. 
Signal  Corps 

Field  Signal  Corps  Battalions  (82332).     Stanley  R.  Ed- 
wards.    Ills.     4000  w.     Telephony — Nov.   10,   1917.     How 
men  are  being  prepared  for  active  service. 
Specifications 

Railroad    Crossings    (82307   A).      6000    w.      Tel    Engr — 
Nov.,  1917.     Specifications  prepared  by  the  Public  Service 
Commission  of  Pennsylvania. 
Telephony 

Telephone  Development  in  the  World  at  the  Beginning 
of  1917  ^82283  A).  W.  H.  Gunston,  in  Telegraph  &  Tele- 
phone Jl.     500  w.     Elec'n — Oct.   19,    1017.     .\n  estimate. 


ELECTRO-CHEMISTRY 
Batteries 

High-Potential   Batteries  for  Supplying  Small   Currents 
(82281    A).      Frank    Horton.      .Abstract    from    Phil.    Mag. 
1000  w.     Elec'n — Oct.  19,  1917.     Types  used. 
Chemical  Industry 

Organisation     of      Chemical     Industry     After     the     War 
(82660  A).     1600  w.     Nature — Oct.  11,  1917.     Conditions  to 
be  met  in  England  in  chemical  industries. 
Corrosion 

Typical     Cases     of     the     Deterioration     of     Muntz     Metal 
(60:40  Brass)   by  Selective  Corrosion   (82443   F).     Henry 
S.  Rawdon.     Ills.     5500  w.     A  I  Mt,  Jl — Sept.,  1917.     Illus- 
trated by  five  types,  including  tubing,  sheets,  and  forgings. 
Electrolysis 

Preventing  Electrolysis  of  Iron  in  Concrete  (82343). 
W.  A.  Del  Mar  and  D.  C.  Woodbury.  Ills.  1200  w.  Elec 
Wld — Nov.  10,  1917.  Research  indicates  that  anode  corro- 
sion ma}'  be  decreased  by  coating  metal  with  a  porous 
film  of  paint. 
Electrometallurgy 

Annealing  and  Heat  Treating  of  Steel  and  Melting  of 
Non-Ferrous  Metals  in  the  Electric  Furnace  (82162  B). 
T.  F.  Bailey,  with  discussion.  6000  w.  Cleve  Eng  Soc, 
Jl — Sept.,  191 7.  Some  of  the  uses  to  which  electric  furnaces 
have  been  applied. 

The   Electric   Furnace  as  a  Medium  for  Heating  Non- 
Ferrous  Metals  (82453  F).     34  pp.     A  I  Mt,  Jl— Sept.,  1917. 
Advantages   by   the    use   of   the   heat   of   electric   energy   in 
various  metallurgical  processes. 
Electroplating 

Aililition  ,'\gents  in  Cyanide  Solutions  (82572).  Joseph 
Haas.  Jr.  1500  vv.  Brs  Wld — Nov.,  1917.  Explains  uses 
to  which  platers  may  put  sodium  potassium,  tartrate  or 
Rochellc  salt,  and  sodium  citrate  to  enable  them  to  get 
uniform  deposits  from  solutions  of  copper,  brass  and  zinc. 
Silver  Peroxide  and  the  Valence  of  Silver  (82573).  H. 
C.  P.  Weber.  Ills.  1800  w.  Brs  Wld— Nov.,  1917.  Serial, 
1st  part.     Investigations  and  results. 


THE  ENGINEERING  INDEX 


January,  1918 


Nitrogen  . 

How  Do  the  Warring  Nations  Obtain  Their  Aitrogen 
Supply?  (82222  A).  S.  Xauchkoff.  Ills.  7800  w.  Met  & 
Chein  Eng — Nov.  I,  1917.  Article,  translated  from  the 
Swedish,  giving  valuable  information. 

The  Fixation  of  Atmospheric  Nitrogen  (82131  A).     1800 
w.    Elec  Rev — Oct.  12,  1917.     Serial,  ist  part.    The  sources, 
li.xalion  and  o.xidization  processes,  etc. 
ELECTRO-PHYSICS 

Plui.iiontlading  (82652  B).     A.  Vosmaer.     Ills.     3900  w. 
Ingcnifur — Oct.   6,   1917.      A   study   of  flaming  and  brush 
discharges  under  different  conditions. 
Magnetic  Circuit 

The  Magnetic  Circuit  (82479).    Terrell  Croft.     Ills.     2000 
w.     Elec  Rev,  Chi — Nov.  17,  1917.     Serial,  1st  part.     First 
of  a  scries  of  rive  articles  giving  a  simple  explanation  of  the 
phenomena  and  laws. 
Resistance 

Experimental  Test  of  the  Wiedemann-Franz  Ratio 
Through  a  Change  of  State  (82456  B).  Edwin  F.  North- 
rup  and  Frank  R.  Pratt.  Ills.  13  pp.  Fkn  Inst,  Jl— Nov., 
1917.  Investigation  to  hold  approximately  true  for  two 
typical  metals  which  change  in  resistance  in  opposite 
directions  when  carried  from  the  solid  to  the  molten  state. 
Vacuum  Tubes 

Le  Tube  A  Vide  Et  Ses  .Applications  (82697  B).  R. 
Raymond.  1800  w.  Industrie  Electrique — -Nov.  10,  1917. 
Recent  developments  and  applications  of  various  designs. 

GENERATING  STATIONS 
Central  Plant 

Power  Plant  of  the  St.  Joseph  Lead  Co.  (82148).     E.  L. 
Broome.     Ills.     1600  w.     Power^Ocf.  30,  1917.     New  cen- 
tral plant  serving  several  mining  properties  in  southeastern 
Missouri. 
Contracts 

Engineering   Advice   in   Making   Electric    Power   Contracts 
(82636  A).     A.  LangstaiY  Johnston,  Jr.      1200  w.     Ind  Man 
— Dec.,  1917.     Reviews  the  varieties  of  rates  and  unsatis- 
factory results. 
Electrical  Industry 

A    Recent    "Union    Electric"    Development    (82418    A). 
John    Hunter.      1500   w.     E   Cb    St   L,   Jl— Sept.-Oct.,    1917. 
Outlines    main    features    of    development    of    the    Ashley 
Street  Generating  Station,  St.  Louis. 
Electric  Service 

The    Modern    Conception    of    Electric    Service    (82646    B). 
F.    S.    Dewey.      5000    w.      Iowa    Eng    Soc,    Pro — Feb.,    1917. 
Functions  and  extent  of  service,  benefits,  etc. 
Hydro-Electric 

Electric  Power  Back  of  the  New  Italian  Lines  (82338). 
C.  A.  Tupper.  Ills.  3000  w.  Elec  Rev,  Chi — Nov.  10, 
1917.  Plants  for  furnishing  hydro-electric  power  for 
Italian  arsenals. 

European  Hydro-Electric  Installations  (82335).  Sydney 
F.  Walker.  4000  w.  CI  Age — Nov.  10,  1917.  Opportuni- 
ties for  the  development  of  water  power. 

Hydroelectric  Power  for  Fixation  of  Nitrogen — A  War 
.Asset  (82609).  2500  w.  Elec  Rev,  Chi — Nov.  24,  1917. 
.A.ccomplishcd  on  a  large  scale  in  Norway.  Electrical  pro- 
cess used. 

Laurentide  Power  Developed  After  War's  Interruption 
(82588).     Map   &   Ills.     2000  w.     Eng   News-Rec— Nov.   22, 
1917.     Interesting  features  of  the  development. 
Municipal  Plant 

Water   and   Electric    Current   for   Poplar   Blufif  '(82116). 
Ills.     1500  w.     Pr  Pt  Eng — Nov.  i,  1917.     Missouri  city  in- 
stalls electric  generators  driven  by  unaflow  engines. 
Operating  Expenses 

Analysis    of    i,ooo-Kw.    Plant's    Revenue    and    Expense 
(82622).    20CO  w.     Elec  Wld — Nov.  24,  1917.     Marked  effect 
of  prevailing  high  prices. 
Power  Supply 

Electric   Power   Supply    (82673).     3000  w.     Times   Engng 
Supp — Oct.  26.  1917.    The  future  of  electric  power  suppl}- 
in  Great  Britian.     Technical  details,  inter-connection,  etc. 
Rates 

Effect    of    Increased    Costs    on    Central    Station    Rates 
•  82337).     2500  w.  Elec  Rev.  Chi — ^Nov   10,   1917.     Statistics. 
Effects  of  increased  costs  of  fuel,  labor  and  material. 
Substations 

Inexpensive    33,000-Volt    Outdoor    Substations    (82483). 
Ills.     1000  w.     Elec   Wld — Nov.    17,    1917.     Two   designs 
worked  out  by  an  Illinois  Company. 
Switchboards 

Developments  in  Switchboard  Apparatus  (82269  A).  Ills. 
1500  w.    Gen  Elec  Rev — Nov.,  1917.    Deals  with  polyphase 


induction  reverse  power  relays,  and  outdoor  fuse  and  dis- 
connecting switch  for  vertical  mounting. 

Portable  Polyphase   Switch   Boards    (82413  A;.     F.  W. 
Springer.     Ills.     300  w.     Eng  Ed — Oct.,  1917.     Boards  for 
pedagogical  purposes  and  their  uses. 
Water-Powers 

Water-Powers  and  Industrial  Development  (82207).  Leo 
G.  Denis.  From  8th  Annual  Report,  1917,  Com.  of  Conser- 
vation, Canada.  4000  w.  Can  Engr — Nov.  i,  191 7.  Cana- 
di^ni  water-powers  and  their  importance  in  industrial  de- 
velopment. 

GENERATORS  AND  MOTORS 
Induction  Motors 

Reconnecting  Induction  Motors — For  Changes  in  Phase 
(82367).  .\.  M.  Dudley.  Ills.  2500  w.  Power — Nov.  13, 
1917.  Serial,  ist  part.  Factors  affected  when  the  winding 
of  a  two-phase  motor  is  reconnected  to  operate  on  a  three- 
phase  circuit,  and  vice  versa. 
Motors 

Single-Phase  Motors  (82120).     Gordon  Fo-x.     Ills.     2500 
w.     Pr  Pt  Eng — Nov.  i,  1917.     Serial,  ist  part.     Theory  of 
operation  of  types  most  generall}'  einployed. 
Voltage 

Some  Early  Voltage  Regulators  (82523).  Leon  L. 
Pollard.  Ills.  1400  w.  Power — Nov.  20,  191 7.  Early 
troubles  and  their  causes. 

ILLUMINATION 

Battlefields 

Battlefield  Illumination  (82530  B).     R.  C.  Kuldell.     Ills. 
10  pp.     Prof-Mem — Nov. -Dec,  1917.     .\n  example  of  prac- 
tice in  America. 
Central  Stations 

Illuminating  Engineering  as  a  Commercial  Force  (^2385 
N).    O.  R.  Hogue,  C.  L.  Law,  and  E.  E.  Whitehorne.    2500 
w.     Ill  Eng  Soc — Nov.,  1917.     Evidence  of  its  importance 
and  utility  in   tlie  central  station  field. 
Eye  Protection 

Eye  Protection  and  Sight  Filters  (82555  A).  2000  w. 
Engng — Nov.  2,  1917.  Investigations  of  Dr.  E.  K.  Martin. 
Some  General  Notes  on  the  Protection  of  Eyesight 
(82270  A).  W.  S.  Andrews.  Ills.  2200  w.  Gen  Elec  Rev 
— Nov.,  1917.  Injury  from  heat  rays,  and  need  of  guarding, 
;.nd  ultra  violet  rays. 
Gas   Industry 

The  Value  of  Illuminating  Engineering  to  the   Gas  In- 
dustry   (82384   N).      Robert   French    Pierce.     3800  w.      Ill 
Eng  Soc — Nov.,  1917.     Suggestions  for  improving  service. 
Glow  Lamps 

.A  Technical  Specification  for  Metal  Filament  Glow 
Lamps  (82294  A).  2000  w.  Elec'n — Oct.  26,  1917.  Sum- 
marizes the  technical  conditions  proposed  by  the  Swiss 
Union  of  Electricity  Works  relating  to  the  sale  of  glow 
lamps. 
Light 

On    Preferred    Proportions    in    Combining    General    and 
Localized  Lighting  (82386  N).     F.  C  Caldwell  and  W.  M. 
Holmes.      12  pp.     Ill  Eng  Soc — Nov.,   1917.     Reports  test, 
explaining  conditions  and  giving  results. 
Lighting  Code 

Code   of   Lighting   School   Buildings    (82383   N).     Ills.    16 
pp.      Ill   Eng   Soc — Aug.  30,   1917.     First  edition   of  code, 
circulated  for  the  dissemination  of  knowledge. 
Radiation 

The  Visibility  of  Radiation   (82388  N).     Prentice  Reeves. 
Ills.     1300  w.     Ill  Eng  Soc — Nov.,  1917.     Data  obtained  and- 
apparatus  used. 
Reflectors 

-Some  Experiments  on  the  Ej-e  with  Pendant  Opaque 
Reflectors  Differing  in  Lining,  Dimensions  and  Design 
(82387  N).  C.  E.  Ferree  and  (Gertrude  Rand.  Ills.  25  pp. 
Ill  Eng  Soc — Nov.,  1917.  Investigation  of  pendant  re- 
flectors. 
Remote  Control 

The  Phantom  Circuit  Remote  Control  System  (82266  A). 
H.  H.  Reeves.  Ills.  1800  w.  Gen  Elec  Rev— Nov.,  1917. 
Deals  with  system  for  turning  on  and  off  groups  of  street 
incandescent  lamps  at  a  distance. 

MEASUREMENT 
Alternating  Currents 

.Apparatus  for  Measuring  Very  Strong  or  Very  Weak 
.Alternating  Currents,  with  .Adjustiible  Field  Magnet 
(82484).  Signor  Pestarini.  Ills.  2200  w.  Elec'n — Nov.  2, 
1917.  Arrangement  comprising  a  special  galvanometer 
and  a  static  phase  transformer  fed  from  an  alternating  aux- 
iliary source. 
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Electrostatic  Problems 

An  Experimental  Method  of  Obtaining  Solution  of  Elec- 
trostatic Problems  with  jNotes  on  High-Voltage  Bushing 
Design  (82507  D).  Chester  W.  Rice.  Ills.  147  pp.  A  I 
E  E,  Pro — Nov.,  1917.  The  electrodynamic  method  is  de- 
veloped to  a  high  degree  of  accuracy  and  applied  to  the 
study  of  high-voltage  bushings. 
Harmonics 

Obtaining  Approximate  Values   of   Harmonics    (82482). 
\VaIdo    V.    Lyon.      1200    w.      Elec    Wld — Nov.    17,    1917. 
Simple  method  based  chiefly  on  shape  of  hysteresis  loop. 
Line  Tests 

Tests  of  Iron-Wire  Transmission  Line   (82621).     700  w. 
Elec  \yid — Nov.  24,  1917.     Comparison  of  losses  in  similar 
iron-wire  and  copper-wire  lines  shows  that  former  type  is 
not  advisable  on  certain  classes  of  lines. 
Pyrometers 

Pyrometers — Their       Construction       and       Application 
(82450  F).     John  P.  Gohccn.     2500  w.     A  I  Mt,  Jl— Sept., 
1017.      Outlines    history    of    the    electric    pyrometer,    their 
applications,  development,  etc. 
Speed  Indicator 

The   Squirrel    Cage   Speed   Indicator    (82295   A).      E.    B. 
Brown.      Ills.      1000  w.      Elec'n — Oct.   26,    1917.     Explains 
action. 
Standards 

British  Electrical  Standards  (82672).  Charles  C.  Gar- 
rard. 2000  w.  Times  Engng  Supp — Oct.  26,  1917.  Need  of 
better  cooperation  by  engineers  and  manufacturers  for 
safety  standards. 

POWER  APPLICATIONS 
Cooking 

Some    Features    in    the    Design    of    Domestic    Electric 
Ranges    (82267   A).     J.    L.    Shroyer.      Ills.     3300   w.      Gen 
Elec  Rev — Nov.,  191 7.     Requirements  of  an  electric  range, 
the  difficulties  met,  etc. 
Electrical  Troubles 

Happenings   in   the   Electrical   Operating   Field    (82256). 
E.    C.    Parham,      2500   w.      Natl   Engr — Nov.,    1917.      Inci- 
dents dealing  with  elevators,  motor  generator  sets,  springs, 
insulated  shoes,  etc. 
Electric  Drive 

Electric    Power   for   Industrial   Operations    (82219).      C. 
E.   Clewell.     Ills.     2000  w.     Elec  Wld — Nov.  3,  1917.     Se- 
rial,  1st  part.     Importance   of  electric   drive  in   industries 
where  labor  constitutes  a  large  part  of  expense. 
Electricity  in  War 

L^se  of  Electricity  in  the  European  War  (82221).     Gus- 
lave   P.   Capart.     Ills.      1200  w.     Elec  Wld — Nov.  3,   1917. 
Transmission  lines  indispensable;  electric  organization,  etc. 
Furniture  Factories 

Electricity     in      Furniture      Manufacture      (82336).        Ills. 
1200  w.     Elec   Rev,   Chi — Nov.   10,   1917.     .Advantages  and 
data  on  h.p.  requirements. 
Glass 

Les   Methodes   Electrothcrmiques   De   Fabrication   Du 
Vcrre    (82696    B).      J.    Escard.      Ills.      5000   w.      Industrie 
Electrique — Nov.  10,  191 7.     Electrotliermic  methods  in  the 
manufacture  of  ordinary  and  of  quartz  glass. 
Metal  Cutting 

.Mrtal  l.utling  with  the  Electric  Arc  (82264  A).     Gra- 
ham  Kearney.     Ills.     2500  w.     Gen  Elec  Rev — Nov.,  1917- 
I  ibservations   on  a  practical  application,  with   recommen- 
dations. 
Motor  Drive 

-Attitude    of    Machine-Tool     Builders    to    Motor    Drive 
(82619).     C.  E.  Clewell.     Ills.     2200  w.     Elec  Wld— Nov. 
24,    191 7.      Summarizes   opinions    of   ten   typical   manufac- 
turers all  favorable  to  electric  drive. 
Pulleys 

Uses  of  Magnetic  Separator  Pulleys  (826101.  Ills.  1200 
w.  Elec  Rev,  Chi — Nov.  24,  1917.  Construction  and  opera- 
tion    Examples  of  applications. 


Refrigeration 

See  same  heading  under  Mech.^nic.\l  Exgi.veerixg,  Heal- 
ing ami  Cooling. 
Remodeled  Plant 

Large  Savings  in  Remodeled  Plant  of  Rockwell  Manu- 
tacturmg   Co.    (82520).      Ills.      2500   w.      Power— Nov.    20, 
1917-     Changing  from  mechanical  to  individual  motor  drive' 
ct^ected  an  annual  saving  of  $7,440.23. 
Rolling  Mills 

.\dvantages  of  Electrified   Rolling  Mills   (82620).     Wil- 
liam Knight.     3500  w.     Elec  Wld— Nov.  24,  1917.     Consid- 
erations  to   be   kept   in   mind   in   selecting   drive.      Useful 
intormation  on  power  requirements. 
Winding 

Electric  Winding   (82134  A).     D.   Burns.     2^00  w.     Elec'n 
—Oct.    12,   1917.      (Slightly  abbreviated.)      The   problem 
ot  electric  shaft  winding;  illustrated  by  example. 

TRANSFORMERS 
Construction 

Some  Details  of  Construction  of  Large  Transformers  by 
tlie    British   Westinghousc   Co.    (82485  A).     Ills.  .  1000  w 
Elec'n— Nov.  2,   1917.     Serial,   ist  part.     Detailed  descrip- 
tions. 
Design 

Minimum-Cost  Method  of  Transformer  Design  (82220). 
B.  C.  Dennison.  Ills.  2000  w.  Elec  Wld — Nov.  3,  1917. 
First  of  two  articles  applying  the  method  worked  out  to 
sliell,  core,  and  multiple  magnetic  circuit-type  transformers 
with  uniform  and  non-uniform  flux  density. 

TRANSMISSION   AND    DISTRIBUTION 
A.  C.  Circuits 

Propagation  Sur  Une  Eigne  A  Circuit  Ouvertt  (82698  D). 
E.  Brylmski.  7000  w.  Bui  Soc  Internationale  Des  Elect- 
nciens— Aug.-Scpt.-Oct.,  1917.  Mathematical  treatment  of 
the  propagation  of  alternating  current  on  closing  circuits 
of  various  kinds. 

Cables 

Copper  Wires  and  Cables  (82177).  J.  J.  Keyes.  3500  u'. 
Elec  Jl — Nov.,  1917.  Physical  and  electrical  characteristics, 
methods  of  stranding,  tests  on  insulated  wires  and  cables, 
etc. 

Fuses 

Open  and  Enclosed  Type  Fuses  (82280  A).  A.  B.  Eason. 
Abstract  of  paper  in  the  P.  O.  Elec.  Engrs.'  Jl.  3500  w. 
Elec'n — Oct.  19,  1917.  Discusses  merits  and  suinmarizes 
investigations  relating  to  their  testing  and  standardization. 

High  Tension 

Phasing  Out  High-Tension  Lines  Having  Step-Up  and 
Step-Down  Transformers  (82176).  E.  C.  Stone.  2000  w. 
Elec  Jl— Nov.,  1917.  Method  of  testing  the  polarity  and 
phase  relations  of  lines  to  be  paralleled. 

Insulators 

Factors  Affecting  Selection  of  Insulators  (82342).  A. 
().  .Austin.  Ills.  3500  w.  Elec  Wld— Nov.  10,  1917.  Lia- 
bility to  interruption  dependent  on  size  of  system;  steel 
structures  impose  greater  strains  than  wood;  nature  of 
load. 

Lightning  Arresters 

Direct  Current  Alumintmi  Lighting  Arrester  (82268  A). 
V.  E.  Goodwin.  Ills.  900  w.  Gen  Elec  Rev — Nov.,  1917. 
Principal  application  in  the  protection  of  street  railway 
equipment. 

Relays 

Relay  Operation  on  Heavy  Short-Circuits  (82180).  L. 
N.  Crichton.  Ills.  1400  w.  Elec  Jl— Nov.,  1917.  An 
analysis  of  tests  made  by  the  Alabama  Power  Co. 

Service  Installations 

Overhead  and  Underground  Service  Installations 
(82212).  Edward  B.  Meyer.  Ills.  3300  w.  EIcc  Rev,  Chi 
— Nov.  3,  1917.  Review  of  present  practice  with  the  idea  of 
relieving  the  streets,  as  far  as  possible,  of  overhead  wires. 


BRIDGES 
Bridge  Work 

I! ridge    Work   on    tlie    Hannibal    Line   Cut   Ofl    (82472). 
Ills       1000   w.     Ry   Age   Gaz— Nov.    16,    1917.     Construction 
of  a  reservoir  required  the  relocation  of  a  part  of  the  C, 
St.  P.,  M.  &  O. 
Cantilever 

The  Harahan  Bridge  at  Memphis,  Tennessee  (82454  B). 
Ralph   Modjcski.     Ills.     16  pp.     Fkn   Inst,  Jl— Nov.,  1917- 


Detailed  description  of  this  cantilever  crossing  the  Missis- 
sippi. 
Concrete 

Pennsylvania  Specifications  for  Culverts  and  Short-Span 
Concrete   Bridges   (82249  A).     1500  w.     Mun   Eng — Nov., 
1917.     Essential  clauses  of  recently  adopted  specifications. 
Quebec 

Erection  of  the  Suspended  Span  of  the  Quebec  Bridge 
(S2560  .A).     Ills.     1500  w.    Engr— Nov.  2,  1917.     Serial,  ist 
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nart     Detailed  account  of  this  important  engineering  feat. 

The  Quebec  Bridge  (82375  A).  Ills  1300  w  Engng- 
Oct.  2671917.  Reviews  the  history  of  the  bridge  and  its 
successful  completion. 

"^°"lCeadby  Railway  and  Iligliway  Schcrzer  Roller  Lift 
Bridge  (82553  A).  Ills.  &  Plates.  6000  w.  Engng— Nov. 
o  19T7.  Serial,  ist  part.  Details  of  an  interesting  bridge 
having  the  largest  roller  lift  span  yet  built. 

^^Vwe^u?four  Designs  for  Salcni  Bridge  Wasted  Before 
Conunissioners  Agreed  (8231 1).  His.  1500  w.  Eng  New  - 
Rec— Nov.  8,  1917.  Contract  let  after  three  years.  Public 
loses  by  delay  because  of  rising  prices. 

^^^General  Specifications  for  Steel  Highway  Bridges,  On- 
tario, 1917  (82322).  E.  H.  Darling.  2500  w.  Can  Engr— 
Nov.  8,  1917.  Analysis  of  the  1917  spccihcations  showing 
many  changes  and  improvements. 

CONSTRUCTION 

*^^'pr"aTttcal  Notes  on  Chimneys  and  Draft  (82114).  W.  A. 
Pittsford.  Ills.  1200  w.  Ht  &  Vt  Mag— Oct.,  1917-  Data 
on  chimney  construction  and  draft  troubles. 

*^°"Lrrge  Cold-storage  Building  Introduces  New  Problems 
in  Concrete  Design  (82425).  His.  -^^oo/-.  .^"g  ,^^f,]|^- 
Rec— Nov  15  1917.  Complications  from  division  ot  build- 
ing into  five  parts  by  insulation,  which  required  spht  col- 
umns and  intermediate  walls. 

Construction  Camps  _  >  .  ^ 

ThT  Housing  and  Feeding  of  Construction  Forces 
f82=;76)  F  E  Weise.  Read  before  Am.  Ry.  Bdg.  &  Bldg. 
Assn.  2500  w.  Eng  &  Con-Nov.  21,  1917.  Suggestions 
for  construction  engineers  and  contractors. 

"Tn^?strial  Housing  (82618  B).  Charles  C.  May  IlK 
3500  w  Archt  Forum— Nov.,  I9I7-  Notes  on  the  sixth 
conference  of  the  National  Housing  Assn 

Scottish  Housing  (82133  A).  3500  w.  Surv  r-Oct.  12, 
1917.     Royal   Commission's   report:    Drastic   recommenda- 

^'°The  Problem  of  Industrial  Housing  (82641  A).  Leslie 
H  Allen.  Ills.  3800  w.  Ind  Man-Dec,  191 7-  Reviews 
difficulties  and  possibilities. 

'  Mach'incrv  and  Footing  Complications  Control  Mill  De- 
sign (82314).  W.  Stuart  Tait.  Ills.  1500  w  Eng  News- 
Rec--Nov  8,  1917.  Three  different  kinds  of  foundations, 
and  other  details  of  interest. 

Reinforced  Concrete  t-   •  1    j    m,     .^  ^f  c;^v,<>Hnlp 

Brooklyn  Naval  Storehouse  Finished  Ahead  of  Schedule 

(82^86).     Ills.      1500  w.     Eng    News-Rec— Nov.   22     1917. 

Eleven-story  concrete  building  frame  completed  with  root 

in  fourteen  weeks. 

°°Cast-in-Place  Reinforced-Gypsum  Roof  Slabs  on  Paper- 
Mill  Buildings  (82203).  Ills.  900  vv.  Eng  News-Rec— 
Nov.  I,  1917.    New  methods  developed. 

Underpinning  .      .         /q^.,^;    r\ 

Some  Examples  of  Modern  Underpinning  (82o3D  B) 
Abstracts  from  paper  by  Lazarus  White  and  Ednnind 
Astley  Prentis,  Jr.  Ills.  1000  w.  Mun  Engrs  Jl— ."ct.- 
1917.  Work  under  the  Bank  of  America,  and  the  National 
City  Bank,  in  New  York  City. 

IRRIGATION  AND  RECLAMATION 

Calculations  for  Design  of  Irrigation  Structures  (82515). 
Charles  W.  Helmick.  Extracts  from  Transit.  800  w.  Can 
Engr — Nov.  15,  1917.     Designing  headworks,  etc. 

"^^falnage  in  the  Red  River  Valley  in  Manitoba  (82323). 
G  B  McColl.  Abstract  of  paper  before  Can.  See.  of  Civ 
Engrs  Ills.  2000  w.  Can  Engr— Nov.  8,  I9i7-  General 
principles  of  drainage  and  their  application  to  special  con- 
ditions and  difficulties. 

MATERIALS   OF   CONSTRUCTION 

Concrete  .      ,,         t  ^     ,  a 

Frozen  Concrete  in  Floor  Slab  Has  Low  lested 
Strength  (82312).  Sanford  E.  Thompson.  II  s.  800  w. 
Eng  News-Rec— Nov.  8,  1917-  Shows  upper  half  with  treat 
marks  and  low  strength  while  lower  half  i|  "OI,"^^'-  „, 
Prime  Factors  in  Making  Concrete  (82685  B).  K.  VV. 
Crum.  1000  w.  Iowa  Eng  Soc,  Pro— Feb.,  I9i7-  Factors 
demanded  for  good  quality. 


Conservation  ,      ,    n 

The  Conservation  of  Material  (82402  A).  M.  K.  Bar- 
num,  with  discussion.  Ills.  26  pp.  N  Y  Rd  Cb,  Pro— Oct. 
19,  1917.  Deals  wMth  reclamation  and  preservation  and 
gives  examples  of  work  and  results. 

Ferro-AUoys 

New  York  Section  War  Meeting  on  Ferro-Alloys 
(82497  D).  12  pp.  A  I  M  E,  Bui— Nov.,  1917.  Address 
on  "Chrome  Mining  and  Concentration,"  by  C.  S.  New- 
comb,  with  short  addresses  by  W.  B.  Driver,  S.  H.  Ball, 
and  G.  K.  Burgess. 

Railway  Material 

Conservation  and  Reclamation  of  Material  (82328).  M. 
K.  Barnum,  with  discussion.  Read  before  the  N.  Y.  Ry. 
Club.  3400  w.  Ry  Age  Gaz— Nov.  9,  19 17.  .  Means  by 
which  the  service  of  railway  material  may  be  increased. 

Regulations  .  ,     ,„        s 

Priority  Regulations  for  Railway  Materials   (82210).     2500 
w.     Ry  Age  Gaz— Nov.  2,  1917.     System  of  priority  to  de- 
termine the   relative  precedence  in  which  orders  shall  be 
filled. 
Reinforced  Concrete 

The  Deteriorating  .Action  of  Salt  and  Brine  on  Rein- 
forced Concrete  (82457  B).  Henry  Jermain  Maude  Creigh- 
ton.  Ills.  16  pp.  Fkn  Inst,  Jl— Nov.,  1917.  Account  of 
observations  and  conclusions. 

The  Heat-Insulating  \'alue  of  Roofing  Materials  (82285 
A).     W.    M.   Thornton.      1200  w.      Engng — Oct.    19,   I9I7- 
Report  of  tests. 
Sandstones  .       ^,    . 

Test  of  Some  Canadian  Sandstones  to  Determine  Their 
Suitability  as  Pulpstones  (82509  N).     L.  Heber  Cole.     Ills. 
16  pp.    Can  Dept  Mines— Bui.  No.  19-    To  determine  their 
suitability  for  use  as  wood  pulp  grinders. 
Stonework  « x       t 

A    Stonework    Destroying    Fungus    (82574    A).      James 
Scott.      Ills.     1500  w.     Ry   Engr— Nov.,    1917.     Describes 
species. 
Timber  Preservation  . 

Field  Tests  Made  on  Oil  Treatment  of  Wood  Against 
Marine  Borers  (82202).  C.  H.  Teasdale  and  L.  F.  Shackell 
Ills.  3000  w.  Eng  News-Rec— Nov.  i,  1917.  Studies  of 
creosote  oil  protection  on  specimens  immersed  six  years 
indicate  need  for  high  boiling  oils. 

Waterpoofing  »  n      c    tj 

Integral  Waterproofing  for  Concrete   (82420  A),     b.   a. 
and    \.   C.  Newberry  and  H.   C.  Morrison.     2500  w.     E  Cb 
St  L^  jl— Sept.-Oct.,  1917.     Methods  and  their  value. 
MEASUREMENT 
Roofings  ,  -^. 

Analysis  and  Testing  of  Prepared  Roofings  (82192  B). 
Herbert  .Abraham.  Ills.  4000  w.  Jl  Ind  &  Eng  Chem— 
Nov.,  1917.  Considers  prepared  roofings  manufactured 
from  asphaltic  compositions. 

MUNICIPAL 
Activated  Sludge 

Conclusions  on  Activated  Sludge  Process  at  Milwaukee 
(82204).  5500  w.  Eng  News-Rec— Nov.  I,  1917.  T. 
Chalkley  Hatton  discusses  many  features  of  sewage  treat- 
ment work.  ,  ,  ■  J 
The  Treatment  of  Packing-house  Wastes  by  .Activated 
Sludge  Process  (82422).  Langdon  Pearse.  Read  before 
Am.  "Pub.  Health  Assn.  2500  w.  Eng  &  Con— Nov.  14, 
1917.     Summary  of  experiments  and  results  in  Chicago. 

City  Government 

The    Commission-Manager    Plan    of    City    Government 
(8-'648  B).     O.  E.  Klingaman,  with  short  discussion.    5000 
w.     Iowa   Eng   Soc,   Pro— Feb.,   I9I7-     Outlines   the   pro- 
posed plan. 
Refuse  ,        „,       .    •         r.    r 

Contract  Plans  and  Specifications  for  Obtaining  Ketuse 
Incineration  Works  on  the  Most  Economical  Basis 
(82248  A).  Rudolph  Hering.  3000  w.  Mun  Eng— Nov, 
1917.  .Abstract  of  an  address  to  the  Am.  Pub.  Health 
Assn.  The  interrelation  of  plant  design  and  operation  and 
refuse   collection;   guarantees,   etc. 

Electricity  Promotes  Economy  in  Street  Refuse  Dis- 
posal (82339\  Ills.  1200  w.  Elec  Rev,  Chi— Nov.  10, 
1917.     New  York  Citv's  modern  equipment. 

The  Utilization  of  Waste  Food  in  Town's  Retuse  (82511 
A).  John  J.  Beckett.  2200  w.  Surv'r— Nov.  2,  1917. 
Explanation  of  Liverpool  methods. 

°Vo^sible  Uses  of  the  Flat  Roof  (82175  B).  Raymond 
M.  Robinson.  3500  w.  Archt  Forum— Oct.,  I9I7-  ijug" 
gestions  and  uses  already  applied. 
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Sanitation 

Economy    and    Efficiency    (82510    A).      \V     H     Eccles 

1500  w.     Surv-r— Nov.   2,   1917.     Discusses   the   prevention 

of  disease;  danger  from  accumulation  of  decaying  organic 

matter;  utilizaton  of  waste,  etc.  ^     &       5       v. 

Sewage 

Disinfection  of  Sewage  by  Copper  Salts  (S2424).  1500 
w.  Eng  &  Con-Nov  14,  1917.  Investigations  by  city  of 
dis^osaP'^"'  '°  '^'^'^'■'"'"s  "P°"  a  method  of  sewage 

Making  Sur^  of  Proper  Operating  Methods  at  York- 
Pa.,  Sewage  Treatment  Plant  (82247  A).  Ills.  3000  w 
Mun  Lng-Nov.,  1917.     Details  of  the  plant  and  its  oper- 

(fi^tZ^'W  "'p  ^'^P'-ecipitation;  Further  Experiments 
(S2360  A).  Regmald  Brown.  3300  w.  Surv'r— Oct  26 
1917.  Read  betore  the  Soc.  of  Engrs.  i,  Tests  with  'lime 
only;  2,  ferric  sulphate  (liquid)  and  lime;  3,  sulphate  of 
alumina  and  lime. 
Sewage  Disposal 

An  Unusual  Automatic  Pumping  Station  (82478).  G  R 
Radley  Ills.  1500  w.  Elec  Rev,  Chi— Xov.  17  iqit' 
Control  equipment  of  sewage-disposal  plant  at  Soutli 
Pasadena,   Cal. 

.Qfj'o''5r^/'""%^"'^xT^""'i!.'  '^^"ks  for  Indianapolis 
(«2S8/).  2300  w.  Eng  News-Rec— Nov.  22,  1917  Imhoff 
and  sprinkling  filters,  and  activated  sludge  process  elimi- 
nated. 

Sewage  Disposal  Problems  of  a  Coast  Summer  Resort 
(82625  B).  Wilham  Eustis  Brown.  2500  w.  Am  Jl  Pub 
Hh— .\ov.,  1917.     Sanitary  progress  and  problems. 

Submerged  Pipe 
.    Flexible-Joint  Precast  Concrete  Pipe  Laid  Below  Water 
in    Lake   Erie    (82309).      Ills.     1200  w.     Eng   News-Rec— 
Aov.  «,  1917.     Details  of  work  at  Lakewood,  Ohio,  and  at 
Cleveland  in  constructing  outfall  sewers 

War  Effects 

The  Effect  of  the  War  on  Municipal  Engineering  and 
Public  Health  (82361  A).  H.  Percy  Boulnois.  3000  w 
Surv  r— Oct.  26,  1917.  Serial,  ist  part.  Bearing  of  munici- 
pal engineering  on  public  health;  suspended  contracts- 
matters  effected,  etc. 

ROADS  AND  PAVEMENTS 
Bnck 

rJ"'^,  ^p°"'  ;o'^''''^'^S"  °f  Laying  Brick  Directly  on 
Concrete  Base  (82200).  C.  C.  Wiley.  Ills.  2500  w.  Eng 
News-Rec— Xov  i,  1917.  Research  shows  that  such  a  slab 
IS  the  same  as  that  of  an  equal  thickness  of  concrete. 

the    Comparative    Merits    of    Wire-Cut    Lug    and    Re- 
pressed Brick  (82649  B).    Jas.  C.  Traville.     2000  w.     Iowa 
Eng  Soc,  Pro— Feb.,  1917.     Their  use  as  a  paving  material. 
Important  features  of  wire-cut  lug  brick 
British  Roads 

War's    Influence    on    British    Road   Work    Discussed   in 
Report   (82310).     2500  w.     Eng   News-Rec— Nov.  8    1917 
Heavy  motor  traffic  has  damaged  highways;  much  recon- 
struction after  the  war. 
Concrete 

Concrete  Highway  Construction  in  Contra  Costa  Coun- 
try (82353J.  Ills.  1500  w.  West  Eng— Nov.,  1917.  Con- 
crete without  asphaltic  surface. 

/o^°"A'"'^*^T,   ^°^'^^      '"      Wood      County,      West     Virginia 
(82356).     Burdette  Woodyard.     4000  w.     Br  Rds  &  Sts— 
Nov.,  1917.     Conditions  and  experience. 
Construction 

(Tonsiderations  Governing  the  Choice  of  Various  Tvpes 
of  Road  Construction  (82275).     1800  w.    Eng  &  Con— Nov. 
7,  1917.     Abstract  of  L.  V.  Edwards  paper  at  meeting  in 
btatc  of  Washington.     Factors  controlling  the  selection. 
Highway  Survey 

Methods  Employed  by  the  Wisconsin  Highway  Commis- 
sion in  Making  Condition  Survey  of  State  Trunk  High- 
ways (82274).  A.  R.  Hirst.  1200  w.  Eng  &  Con-Nov. 
7,  I9I7-  System  devised  to  give  required  information  for 
cooperation  of  the  State  with  the  Federal  Government. 
Macadam 

Clinker   Asphaltic   Macadam,   Hounslow   (82132   A).     J. 
G.   Carey.     2500  w.     Surv'r — Oct.  5,   1917.     Describes   re- 
surfacing work,  and  gives  report  of  inspection. 
Mexico 

Road    Work    on    the    Punitive    Expedition    into    Mexico 
(82529    B).      Ernest    Graves.      Ills.      25    pp.      Prof-Mem- 
Xov.-Dec,  1917.    Problems  encountered  and  methods  used. 
Military  Roads 

Military  Roads  on  the  Island  of  Oahu  (82528  B).  Wil- 
liam E,  R.  Covell.  Ills.  14  pp.  Prof-Mem— Nov.-Dcc. 
[917.  Military  road  systems  and  their  application  to  this 
Hawaiian  island. 
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Pavements 

0;e  lorEnrrs^'jl-^Jc't^'iof-'^D^I  ^^'^V  ^>-     '=°'  - 
structing  pa.^^,:;ej"ts  ^^^^a.  ^nd'th^ghr  oleg^n" 

a«|t^|^„--?r2-.f^L?feL^fc- 

R"oad  lurvey"^''"'"  ^^^'^"^^  '°'^  h^^->-  ^°^o^  traffic.  " 

Der  Mlf/,S,°fi^*^°"'^'''°''  ^^^^^y  by  A"to  Cost  Only  S1.20 
per  Mile  (82426).     1500  w.    Eng  News-Rec— Nov    is    1017 

miirs°o7'r"oa2'^'^^-^-^-    ^o---'-    collects   data  '  Jn^' ^^'/o 
Sand  Roads 

Experiment  of  Wisconsin  Highway  Commission  in  Im 
proven.ent  of  Sand  Roads  by  rfay  and  Tar  Mats  (8227^) 

r^A;       r  ^"^-f  ^"'-    •'^°°^^'-     Eng  &  Con-Nov.  7    1917 
Construction  of  experimental  road  '' 

Southern  Roads 

Comprehensive  Good  Roads  Construction  Would  Enor- 
w°  mL?  Re'*^' N  '  ^r'^  ^H°^^-     ^'"^y  Roberts. ''i5°oo 

,  fits  t'"be  e^'xpeTted."  ''  ''''■    ^'^^'^'"^  "^^  ""^^  '"^  ^eL- 

Texas  Roads 

Hard  Pavements  Are  Replacing  Dusty  Adobe  Road«  in 
Western  Texas  (82427).  Ills,  afoo  w. '^Eng  News  Rec- 
Nov.  15,  1917.    Report  of  E!  Paso  County's  50-miirsyltem. 

.      ,     .  WATER  SUPPLY 

Analysis 

A  Sanitary  Interpretation  of  Water  Analysis  (82166  B) 
E.    C.    Richardson.     2800   w.     Cleve    Eng   Soc     11- Sent 
1917-     Bacteriological  and  chemical  analysis  and  the  main- 
tenance of  wholesome  water  supply. 
Cantonments 

fl,^  r'''"^  D-f   ^X'"'"'  ^"PP'y  ='"d   Sewerage   Problems  at 
the  Camp  Pike  Cantonment  (82243  A).     E    B    Black     Ills 
1000  w.     Mun  Eng-Nov.,  1917.     Near  LUtle  Rock,  Ark 
Consumption 

,o?fP°''^°^the   Joint    Committee    on    Water    Consumption 
^n  ■';     J-  A?°°  '';     '^  ^  W""  Wks  Assn,  Jl-Sept.,  1917. 
On  standard  form  for  statistics. 
Clinton,  Iowa 

Wate?  W^rfl'°^  °!  Estimates  and  Rates  of  a  Proposed 
K"  bT  T  r\T™  f°^  the  City  of  Clinton,  Iowa 
T^;,^V^'  c-"-  o^*""^"?'  '^■■"'  s'^O""'  discussion.  6500  w. 
aheo,.^"^  ^.°''  P""°-Feb-.  191 7.  Plans  and  cost  for  fou; 
Dams  *y^'^™''  ■'^•"h  annual  cost  and  rates  required. 

Construction  Plant  and  Methods  Employed  in  Building 
he  Nepaug  Dam  of  the  Hartford  Water  Works  (82245  A) 
H.  W.  Griswold.  1800  w.  Mun  Eng-Nov.,  1917.  Details 
ot  the  work,  with  cost. 

The  Effect  of  Intensive  Water  on  the  Stability  of  a  Ma- 
sonry Daiii  (82373  A).  A.  A.  Stoddard.  Ills  2500  w 
Engng-Oct.  26  1917.  Examines  hypotheses  and  the- 
ories aiming  to  show  the  possible  action  and  its  bearing  on 
the  design.  ° 

The  Mountain  Dell  Dam  (82626  A).     Sylvester  Q.  Can- 
"°":      ll^'l  •,'°°?    ^^'       Utah    Soc    Engrs,    Mthly    Jl-Sept., 
?  c  1    T    ,^    r-°*  reservoir  for  storage  of  water  for  supply 
ot  Salt  Lake  City. 
Filtration 

Filtration  Plant  at  Aylmer,  P.  Q.  (82206).  H.  Llewellyn 
Seymour.  Ills.  3500  w.  Can  Engr-Nov.  i,  1917.  Read 
before  Can.  Soc.  of  Civ.  Engrs.  Crushed  marble  mixed 
with  silica  sand  as  filtering  medium  in  gravity  type  me- 
chanical plant. 

Mechanical  Filter  Bottoms  and  Strainer  Systems 
(82430  U).  Robert  Spurr  Weston.  2200  w.  N  E  Wr  Wks 
J'^Sept-.  I9I7-     Describes  types,  and  difliculties. 

Rapid  Sand  Filtration   (82435  D).     George  A.  Johnson, 
with  discussion.     83  pp.     N   E  Wr  Wks  Assn,  Jl-Sept 
1917-    Reviews  growth  of  filtration  in  North  America   giv- 
ing statistics,  systems,  etc.  ' 
Manganese  Removal 
„  Removal   of   Manganese   from   Water   Supplies   (82423). 
H.  P.  Corson.     3500  w.     Eng  &  Con— Nov.  14,  1917.    Ab- 
stract of  thesis  outlining  methods  developed. 
Meters 

The  Results  of  the  Use  of  Meters  in  the  Metropolitan 
Water  District,  Boston  (82440  D).    Samuel  E.  Killam,  with 
discussion.     16  pp.     N  E  Wr  Wks  Assn,  Jl-Sept,   1917. 
Metered  service  and  its  success  in  stopping  waste. 
Pipes 

Experiences  with  Universal  Cast-iron  Pipe  (82439  D). 
John  H.  Walsh,  with  discussion.  1500  w.  N  E  Wr  Wks 
Assn,  Jl — Sept.,  1917.     Favorable  report. 

Report  of  Committee  on  Service  Pipes  (82434  D).  With 
discussion.  67  pp.  N  E  Wr  Wks  Assn,  Jl— Sept.,  1917. 
Deals  with  materials,  life,  size,  cleaning,  etc. 
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Public  Utilities 

Procedure  in  Maintenance  and  Operation  of  McPlierson, 
Kans.,  Water  and  Electric  Plant  (82246  A).  Arthur  Groes- 
Ixck.  1800  w.  .Mun  Eng — Nov.,  1517.  Reorganization, 
operating  conditions,  improvements,  etc. 

Reservoirs 

Cableway  Handles  Relining  of  Cleveland  Water  Basin 
(82584).  Ills.  1500  w.  Eng  News-Rec — Nov.  22,  1917. 
Reservoir  reinforced  with  18,000  yards  of  concrete  placed 
without  erecting  construction  plant  on  roof. 

Design  and  Construction  of  l,SOO,ooo-Gallon  Reinforced 
Concrete  Reservoir  (82244  A).  H.  F.  Blomquist.  Ills. 
2000  w.  Mun  Eng — Nov.,  1917.  Deals  with  special  feat- 
ures of  design  and  methods  of  construction. 

St.  Paul  Concrete  Reservoir  Has  Unique  Side-Wall  De- 
sign (82428).  W.  N.  Jones.  Ills.  2000  w.  Eng  News- 
Rec — Nov.  15,  1917.  Hollow  gravity  wall  section  similar  to 
that  used  in  dam. 

Siam 

Les  Installations  Du  Service  D'Eau  Potable  (82699  B). 
L.  R.  De  La  Mabotiere.  4800  w.  Genie  Civil — Nov.  10.  1917. 
New  water  treating  plant  fur  the  city  of  Bangkok,  Siatn. 

Trenching  Machine 

Some  Experiences  With  a  Trenching  Machine  (82438 
D).  George  W.  Batchclder.  1200  w.  N  E  Wr  Wks,  Jl— 
Sept.,  1017.  Reports  work  of  an  .\nstin  machine  m 
Worcester,  Mass. 

Wells  . 

The  New  Artesian  Well  at  Stuart,  Iowa  (82645  B).  F. 
.\.  Drasda,  with  short  discussion.  1500  w.  Iowa  Eng  Soc, 
Pro — Feb.,  1917.  Account  of  well — 3021  ft.  deep,  the  geo- 
logical formation,  etc. 

Unsanding  Two  Deep  Wells  (82201).  W.  C.  Hammatt. 
Ills  1200  w.  Eng  News-Rec — Nov.  I,  ioi7-  Expedients 
nccessaryto  remedy  faults  in  drilling. 


WATERWAYS  AND  HARBORS 
Dredge 

Sea-Going  Hydraulic  Hopper  Dredge  for  North  Pacific 
Bars    (82313).     George   E.   Tonney.     Ills.     1300  w.     Eng 
News-Rec — Nov.   8,    1917.      Specially    designed    for   heavy 
work  on  coast  of  Washington,  Oregon,  and  California. 
French  Sea  Ports 

Les    Ports    Maritimes    I.      (82655    B).      Ills.    3100    w.    La 
Nature — Oct.  o,  1917.     Channel  ports,  especially  Havre. 
Holland 

De  Verbetering  en  Mitbreiding  van  de  Haven  van  Delf- 
zijl    (82651    B).     P.    H.    Kemper.      Insert   plate.'   3900   w. 
Ingenieur — Sept.  22,  1917.     Report  of  Commission  on  Im- 
provement of  the  harbor  of  Dalfzijl. 
Italy 

Le    Reseau    Navigable    De    Milan   A.    L'Adriatique    (82666 
B).     A.  Goupil.     Ills.     2500  w.     Genie  Civil — Oct.  20,  1917. 
Interior  waterway  from  Milan   to  the  Adriatic  by  a  pro- 
posed canal  and  the  Po  River. 
Rivers 

Improvements  at  the  St.  Maurice  River  Outlet — Western 
Branch   (82617).     Romeo  Morrissette.     Ills.     500  w.     Can 
Engr — Nov.  22,  1917.     Details  of  work. 
St.  Lawrence 

Notes  Upon  Survey  and  Investigation  of  St.  Lawrence 
River  Rapids  (82496  A).    Albert  B.  Cudebec.     Map  &  Ills. 
15  pp.     Corn  C  E — Oct.,  19x7.    Methods  of  work. 
Switzerland 

Der  Basler  Rheinhafen  bei  Kleinhiiningen  (82653  B). 
Ills.  2100  w.  Schweizerische  Bauzeitung — Oct.  20,  1917. 
Improvement  of  the  Rhine  W"aterfront  at  Basle.  New  rail- 
way terminals,  docks,  etc. 

MISCELLANY 
Trench  Fighting 

Organization  and  Duties  for  Trench  Fighting  (82532  B). 
O.  N.  Solbert  and  George  Bertrand.  Ills.  50  pp.  Prof- 
Mem — Nov.-Dec,   1917.     Fortifications;   organization,  etc. 
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Docks 

Commercial  Dock  Developments  at  Falmouth  (82557 
A).  1000  w.  Engr — Nov.  2,  1917.  Schemes  for  harbor  im- 
provement. 

Engineers'  Duties 

Duties  of  Newlv-Trained  Marine  Engineers  on  ^Merchant 
Vessels  (82240  A).  C.  H.  Willey.  3000  w.  Int  Mar  Eng 
— Nov.,  1917.     Serial,  ist  part.     Service  routine  explained. 

Gunboats 

The  Tigris  Flotilla  of  Gunboats  (82372  A).  Ills.  1700 
w.  Engng — Oct.  26,  1917.  Details  of  design  and  construc- 
tion of"  these  vessels  of  the  "Fly"  class — 16  vessels  built 
in  six  months. 

Hospital  Ships 

Motor  Hospital  Ships  for  the  Mesopotamia  Expedition 
(82286  A).  Ills.  &  Plates.  2000  w.  Engng— Oct.  19, 
1917.  Latest  hospital  ships  constructed  for  the  Tigris 
river. 

Labor 

Hours  of  Labor  (82671).  1500  w.  Times  Engng  Supp — 
Oct.  26,  1917.  Discussion  of  question  of  reduction  of  hours 
of  labor  in  British  shipyards. 

Marine  Engineering 

The  Trend  in  Marine  Engineering  (82239  A).  C.  R. 
Bruce.  From  a  paper  before  the  Greenock  Assn.  of  Engrs. 
&  Shipbldrs.  2500  w.  Int  Mar  Eng — Nov.,  1917.  Turbine 
development  and  adoption  of  speed  reduction  gearing,  etc. 

Oil  Engines 

Direct  Reversible  Marine  Oil  Engine  (82241  A).  Ills. 
1200  w.  Int  Mar  Eng — Nov.,  1917.  Three-cylinder  type  of 
from  75  to  500  brake  horse-power. 

Oil  Tanker 

Standard    Oil    Tanker    Benjamin    Brewster    (82237    A). 
Ills.  &  Plates.     600  w.     Int  Mar  Eng — Nov.,  1917.     Details 
of  construction  and  machinery. 
Pneumatic  Tools 

Use  and  Care  of  Pneumatic  Tools  for  Shipyards  (82242 
A).  Glenn  B.  Harris.  1800  w.  Int  Mar  Eng — Nov.,  1917. 
Use  and  proper  handling. 


Salvage 

A  New  Device  for  Raising  Sunken  Ships  (82561  A).    Ills. 
600  w.     Engr — Nov.  2,  191 7.     Describes  a  diving  globe  for 
salving  sunken  vessels. 
Shipbuilding 

The  W'ar's  Efifcct  on  Mercliant  Shipbuilding  (82276  A). 
Homer  L.  Ferguson.  7500  w.  E  Cb  Phila,  Jl — Nov.,  1917. 
What  is  being  accomplished;  types  of  ships,  and  problems 
related. 

Coping  with  War's  Demand  for  Ships   1 82707  A).     Homer 
L.  Ferguson.     5000  w.     Mar  Rev — Dec,  1917.     War  problems 
confronting  American  shipbuilders. 
Ship  Design 

Saving   Steel    in    Ships    (82676).      1700    w.      Times    Eng 
Supp — (Dct    26,   1917.     Work  accomplished  by   the   British 
Load  Line  Committee  in  adapting  designs  to  war  require- 
ments. 
Ship  Handling 

Notes  o.-.  Ship  Handling  (82613  A).  G.  H.  Burrage. 
Ills.  800  w.  U  S  Nav  Inst,  Pro — Nov.,  1917.  A  method 
of  finding  the  course  from  one  relative  position  to  another, 
knowing  the  course  and  speed  of  the  guide,  using  Martin's 
mooring  board. 
Stabilizers 

Sec  same  lieading  under  Mechanical  Engineering,  Aero- 
nautics. 
Submarines 

The  Submarine  and  Kindred  Problems  (82288  A").  3000 
w.  Engr — Oct.  ig,  1917.  From  circular  issued  by  U.  S. 
Naval  Consulting  Board  pointing  out  certain  principles 
misunderstood  by  laymen. 

The   Submarine    (S2927  A).     C.   H.   Bedell.     Ills,     28  pp. 
A  S  M  E — Dec,  1917.     History,  development,  equipment,  etc. 
U.  S.  Navy 

The  Navy  and  Its  Health  Problems  (82624  B  ).  William 
C.  Braisted.  3000  w.  Am  Jl  Pub  Hh — ^^Nov.,  1917.  Re- 
views the  improvements  in  hygienic  conditons  and  the  re- 
sults, and  needs  yet  unaccomplished. 

The  New  American  Naval  Programme  (82559  A).  2500 
w'.  Engr — Nov.  2,  1917.  Discusses  the  elements  of  Amer- 
ican designs  and  equipment. 
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BASE  METALLURGY 
Bag  Houses 

An  Automatic  Filter  at  Depue  (82502  D).    G.  S.  Brooks 
and   L.   G.    Duncan.     Ills.      1000  w.     A   I    M    E,   Bui — Nov., 
1917.      Describes    gas-filtering    apparatus    for    removal    of 
dust   irom  crushing  and  milling  plants. 
Central  States 

Silver,  Copper,  Lead,  and  Zinc  in  the  Central  States  in 
1916  (82494   N')-    J.   P.   Dunlop  and   B.   S.   Butler.    105  pp. 
U    -S   Geol    Surv,    1:4 — Oct.   27,    1917.      Statistics   of   produc- 
tion. 
Copper 

Collahuasi   La   Grande   Copper    Mines,   Tarapaca    Province, 
Chile   (82603).     Paul  T.   Bruhl.    Ills.  2500  w.  Eng  &  Min 
Jl — Xov.  24,  1917.     Details  of  mineral  formation,  methods 
of  operation,  and  climatic  conditions. 
Copper  Refining 

The  Furnace  Refining  of  Copper  (82430  A).    Lawrence 
Addicks.    7500  w.    Met  &  Chem  Eng — Nov.  15,  1917.     De- 
tails of  the  various  operations  and  influencing  factors. 
Hydro-Metallurgy 

Hydro-Metallurgy  of  Copper  Sulphides   (82535).     A.   E. 
Drucker.     Ills.     1800    w.     Min    &    Sci    Pr — Nov.    17,    1917. 
Treatment  of  copper-concentrate  at  the  mines. 
Ore  Deposits 

Principles  Governing  Zinc-Ore  Deposits  (82216).  Frank 
L.  Xason.  3000  W.  Min  &  Sci  Pr — Xov.  3,  1917.  Effect 
observed  on  fissures,  contacts  between  sedimentaries  and 
eruptives,  etc.,  in  relation  to  the  origin  and  genesis  of 
zinc  ores. 
Zinc 

Zinc    Refining    (82500    D).      Leland    E.    Wemple.      Ills. 
14  pp.  .-K  I  M  E,  Bui — X^ov.,  1917.     Methods  of  preventing 
contamination   and  methods  of  refining. 
COAL  AND  COKE 
Brickwork 

Safe     Compressive     Stresses     on     Colliery      Brickwork 
(82371    A).      W.    C.    Popplewell.      2500    w.      Colly    Gdn — 
Oct.  26,  1917.     Data  obtained  in  tests. 
British  Columbia 

t^  oal  in   British  Columbia  (82577).     E.  Jacobs.     4500  w. 
Can   Min   Jl — Xov.   15,   1917.     Review  of  the  coal  produc- 
tion and  deposits. 
By-Products 

Coal     By-Products    and    the    War     (82419    A).      A.     S. 
Knowles.    3500  w.    E  Cb  St  L,  Jl— Sept.-Oct.,  1917.     The 
coal  supply  and  the  industries  depending  on  it. 
Caging 

Caging   Arrangements    at    Deep    Mines    (82481).      Roland 
Gascoyne.    1800  w.     CI  Age — Xov.   17,  1917.     Devices  for 
hoisting  more  than  one  car  at  a  time. 
Coal 

The  Coal  Problem  (82289  A).  2000  w.  Engr — Oct.  19. 
191 7.     The  situation  in  Great  Britain. 

Theories  Modernes  Sur  La  Constitution  Chimique  Des 
Houilles  (82665  B).  5200  w.  Genie  Civil — Oct.  20,  I9I7- 
Serial,  1st  part.  Modern  theories  of  chemical  combination 
in  coal  of  varous  grades. 

L'Utilisation    Rationnelle    Du    Charbon    En    .MIcmagnc 
(X2669  B).     R.   Schniutz.     Ills.     5400  w.     Genie   Civil — Nov. 
3.  1917.     The  utilization  of  coal  in  Germany  and  the  com- 
plete gasification  of  solid  combustible. 
Coal  Gas 

See    same    heading    under    Mechanical    Engineering,    Auto- 
mobiles. 
Coal  Measures 

Geological  Structure  of  the   Forest  of  Dean   (82550  A). 
T.    Franklin    Sibly.      2000    w.      Colly    Gdn— Nov.    2,    1917. 
Geological  study  of  the  coal  measures. 
Coal  Sales 

Directions  as   to  the  Sale   of  Coal   (82284  A).     2500  \v. 
(oily  Gdn — Oct.   ig,   1917.     Amendments  made  to  the  di- 
rections as  to  the  sale  of  coal  it)  the  United  Kingdom. 
Coal  Storage 

Coal     Storage      Basin     at     Duquesne     Lighting     Plant 
(82366).     Ills.    1000  w.    Power — Nov.   13,  1917.     Large  re- 
inforced concrete  storage  basin  recently  completed  at  the 
BruMots   Island  Power  Plant. 
Coal  Trade 

Problems  Confronting  the  Coal  Trade  (82581).  F.  B. 
liuhhell.  2500  w.  Mfrs'  Rec— Nov.  22,  1917.  Outlines 
history  of  coal  mining  in  the  United  States,  and  calls 
attention  to  mistakes  made. 


Coking 

Recent  Advances  in   By-Product   Coking  in  the   United 
Kingdom  (82605).     J.  B.  C.  Kershaw.     3000  w.     CI  Age— 
Xov.    24,    1917.      By-product    coking    stimulated    by    war. 
Benzol  and  toluol  chief  source  of  protit. 
Coke  Ovens 

New  Coke  Ovens  and  By-Product  Plant  at  Bearpark 
Brancepeth  Colliery,  Durham  (82147  A).  Ills.  1500  w. 
Ir  &  CI  Trds  Rev— Oct.  12,  1917.  Ovens  of  the  Simon- 
Carves  latest  type  horizontal-flued  waste-heat  design.  De- 
tails of  installation. 
Cutter  Bits 

Care   and   Maintenance   of   Cutter   Bits    (82334).      .\dolf 
F.  Fors.     1500  w.    CI  Age — Nov.  10,   1917.     Sharp  bits  es- 
sential;  correctly  formed  bits   suited  to   conditions;   tem- 
pering. 
Dyes 

-A^  Permanent  American  Dyestuff  Industry  (82432  A). 
H.  Gardner  McKerrow.  .Address  before  Nat.  Assn.  of 
Cotton  Mfrs.  4000  w.  Met  &  Chem  Eng — Nov.  15,  1917. 
Facts  on  the  development  of  this  industry,  with  a  plea 
for  support. 
Economies 

Economies  in   Colliery  Electrical  Plant   (82563  A).     H. 
.\.   McGuffie.     Ills.    4000  w.     Ir  &  CI  Trds  Rev— Nov.  2, 
1917.     Points  that  would  improve  the  efiiciency  in   many 
Scottish  mines.     Presidential  address. 
Fuel 

Coal  Mining  in  the  Uhited  Kingdom  Under  War  Con- 
ditions (82480).  J.  B.  C.  Kershaw.  2500  w.  CI  Age — 
Xov.  17,  1917.  Steps  taken  in  England  to  minimize  the 
difficulties   arising   from   fuel   shortage. 

X'ational  Fuel  Research  (82678).  2700  w.  Times  Engng 
Supp — Oct.  26,  191 7.  Report  of  Fuel  Research  Board  in 
Great  Britain. 

Address  on  the  Fuel  Problem  in  the  United  States 
(82465  D).  F.  C.  Honnold,  with  discussion.  8  pp.  Am 
Soc  Ht  &  Vt  Engrs,  Jl — Oct.,  1917.     The  coal  situation. 

Fuel    Research    (82282    A).      2500    w.     Elec'n — Oct.    19, 
1917.      Abstract   of   second    report    of   the    Fuel   Research 
Board. 
Gas  Tar 

Increasing  Gas  Tar  Production  (82674).     2000  w.   Times 
Engng  Supp — Oct.   26,    191 7.      A   revised  policy  and   sug- 
gestions offered  for  increasing  output. 
India 

Coal  Mining  in  India  in  1916  (82549  A).     2000  w.  Colly 
Gdn — Xov.  2,   1917.     Information  from   the  recent   report 
of  G.  F.  Adams,  Inspector  of  Mines  in  India. 
Lignite 

LTndustrie  Du  Lignite  (82667  B).     L.  Renie.     Ills.  4000 
w.    La   Xature — Nov.  3,   191 7.     Lignite  in   France  and  its 
use  in  briquettes.     Distillation  products,  etc. 
Mining  Control 

Coal    Mines    Control    Agreement    (82547    A).      5500    w. 
Colly  Gdn— Xov.  2,  1917.     Text  of  the  Compensation   Bill 
introduced  in   the   House   of  Commons  on   Oct.  25,   with 
the  .Agreement  to  which  the  Bill  is  to  give  effect. 
Oxidation 

Effect  of  Low-Temperature  Oxidation  on  the  Hydrogen 
in  Coal  and  the  Change  in  Weights  of  Coal  on  Drying. 
(82379).  S.  H.  Katz  and  II.  C.  Porter.  Ills.  2500  w. 
V  S  Bur  Mines — Tech.  paper  98.  Investigations  and  re- 
sults. 
Peat 

The  Peat  Deposits  of  Minnesota  (82406  B).  E.  K. 
Soper.  Ills.  15  pp.  Ec  Geol— Sept.,  1917.  Quantity,  qual- 
ity, and  uses  are  outlined.         ^     ,   ,„         ^       t  >      /-m 

The  Possibilities  of  Peat  as  Fuel  (82521).     John  Olscn. 
1500    w.     Power — Nov.    20,    1917-      Method    of   preparing, 
use,  and  cost. 
Pit  Props 

Fcrro-Concrete     Pit     Props     (82137    A).      W.     Marriott. 
Read   before   the   Midland    Co.'s    Insfn.   of   Engrs.      1200   w;. 
Colly  Gdn — Oct.   12,   1917.     Information   based  on   experi- 
ments. 
Pulverized  Coal 

U.se  of  Pulverized  Coal  in  Brazil  (82400  A).     Ills.     1000  w. 
Rv    Mech    Engr— Nov.,    1917.      Method    has    made    available 
quantities  of  Brazilian  fuel  for  railroad  purposes. 
Soft  Coal 

See  .same  heading  under  Mech.vnical  Engineering,  Heat- 
iiif/  and  Cooling. 
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Sulphur 

Recovery  of  Sulphur  from  Illinois  Coals  (82431  A). 
Joseph  E.  Pogue.  1500  w.  Met  &  Chem  Eng — Nov.  15, 
1917.     Source  of  increased  supply  of  sulphur. 

Recovering  Sulphur  from  Coal  (82136  A).  From  an 
article  by  A.  Sander,  in  Chcm.  Zcit.  2000  w.  Colly  Gdn 
— Oct.  12,  1917.  Diagram  and  details  of  the  Feld  process. 
Thin  Seams 

The  Thin  Seam  Problem  (82138  A).  H.  O.  Dixon. 
Read  before  Manchester  Geol.  &  Min.  Soc.  1500  w.  Colly 
Gdn — Oct.  12,  1917.  Methods  of  cooking  and  results  from 
a  19-in.  scam  of  steam  coal, 

GEOLOGY 

Nitrates 

Origin  of  Nitrates  in   Cliffs  and  Ledges   (82350).     Hoyt 
S.  Gale.     Ills.    2000  w.     Min  &  Sci  Pr — Nov.  10,  1917.   De- 
posits formed  on  Cliffs  as  well  as  in  soils;  meteorological 
influences,  etc. 
Oil-Shale 

Oil-Shalc    in    the    United    States    (82404    B).      Dean    E. 
Winchester.      Ills.      13   pp.      Ec    Geol — Sept.,    1917.      The 
formations,   origin,   their  development,   processes,   results, 
etc. 
Oklahoma  Oil 

Age  of  the  Oil  in  Southern  Oklahoma  Fields  (82504  D). 
Sidney  Powers.     Maps.     12  pp.     A  I  M  E,  Bui — Nov.,  1917. 
Geological  history  and  study,  with  conclusions. 
Ore  Deposits 

Prcliminarj-  Note  on  the  Occurrence  of  Clialmersite, 
Cu  Fe,  S3,  in  the  Ore  Deposits  of  Prince  William  Sound, 
Alaska  (82405  B).  Bertrand  L.  Johnson.  1500  w.  Ec  Geol 
— Sept.,  1917.  Physical  and  chemical  properties,  distribu- 
tion, geologic  occurrence,  etc. 
Ores 

The  Relation  of  Sphalerite  to  Other  Sulphides  in  Ores 
(82501  D).     L.   P.   Teas.     Ills.     15  pp.     AIM   E,   Bui— 
Nov.,  1917.    Investigations  and  results. 
Survey 

Geological  Survey  in   1916  (82562  A).     4400  w.    Ir  &  CI 
Trds  Rev — Nov.   2,   1917.      Summary  of  progress. 
Volatile  Agents 

Genetic  Classification  of  Underground  Volatile  Agents 
(82403  B).  Reginald  A.  Daly.  20  pp.  Ec  Geol— Sept, 
1917.  Critical  discussion  of  technical  terms  used  by 
geologist,  and  the  need  of  classification.  Suggests  a 
scheme. 

IRON  AND  STEEL 
Canada 

Notes  on  the  Future  of  Iron  and  Steel  Trade  in  Can- 
ada (82391  N).  W.  G.  Dauncey.  1500  w.  Can  Min  Inst, 
Bui — Nov.,   1917.     Problems  and  future  outlook. 

The  Production  of  Iron  and  Steel  in  Canada  During  the 
Calendar    Year    1916    (82382    N).      John    McLeish.      50    pp. 
Can    Dept   Mines — No.   458.     Advance   chapter   of   annual 
report. 
Gas  Cleaning 

A  New  Blast  Furnace  Gas-Cleaning  Machine  (82433  A). 
John   Ruddiman.   Ills.    3000  w.    Met  &  Chem  Eng — Nov. 
iS>   1917-     Detailed  description   of  machine   having  inter- 
esting features  for  iron  and  steel  blast-furnaces. 
Grain-Size 

Grain-Size  Inheritance  in  Iron  and  Carbon  Steel 
(82499  D).  Zay  Jeffries.  Ills.  16  pp.  AIM  E,  Bui— 
Nov.,  1917.  Brief  discussion  of  Prof.  Howe's  paper  on 
The  Supposed  Reversal  of  Inheritance  of  Ferrite  Grain 
Size  from  that  of  Austenite.  Also  general  subject  of 
grain  refining  in  steel  and  iron. 
Malleable   Iron 

How  Malleable  Iron  Has  Improved  (82231)  Enrique 
Touceda.  Read  at  Boston  meeting  of  Am.  Fndry.  Assn. 
1500  w.  Fndry — Nov.,  1917.  Outlines  progress  made  re- 
cently. 

Pulverized  Coal  for  Melting  Malleable  Iron  (82232). 
W.  R.  Bean.  2200  w.  Fndry — Nov.,  1917.  Tests  showing 
advantages   for  powdered  fuel. 

Widening  Fields  for  Malleable  Iron  (82272  A).     3000  w. 
Iron  Age — Nov.  8,  1917.     Speakers  at  Am.  Ir.  &  St.  Inst, 
predict  greater  use. 
Iron  &  Steel 

Iron  Ore  Production  and  Iron  and  Steel  Making  Capac- 
ity  in   the   United   States    (82199).     2000  w.      Eng   &   Con — 
Oct.    31,    1917.      Information    concerning    iron    and    steel 
products;  production  and  consumption. 
Iron  Atoms 

The  Experiences  of  an  Iron  Atom  (82163  B).  Charles 
R.  Sturdevant.  19  pp.  Cleve  Eng  Soc,  Jl — Sept.,  1917. 
The  cycle  of  changes  through  which  an  atom  passes. 


Minerals 

Manganiferous   Iron    Ores    (82492).      E.    C.   Harder.     12 
pp.     U  S  Geol  Surv — Bui.  666-EE.     Reports  from  various 
districts,  and  ways  manganiferous  ores  may  be  utilized. 
Steel 

Iron  and  Steel  Men  Unitedly  Back  the  Nation  (82198). 
Elbert  H.  Gary.     3300  w.     Mfrs'  Rec— Nov.  i,  1917.     Ad- 
dress at  meeting  of  Am.  Ir.  &  St.  Inst.,  Cincinnati,  O. 
Steel  Plant 

Plant  of  the  Wickwire  Steel  Co  (82271  A).  Ills.  700  w. 
Iron  Age — Nov.  8,  1917.  Open  hearth  plant  and  rolling- 
mill  machinery  for  producing  wire,  nails  and  tacks.  Feat- 
ures of  interest. 

The  Corrigan,  McKinney  New  Steel  Plant  (82429  A). 
Ills.  5000  w.  Iron  Age — Nov.  15,  1917.  Works  including 
open-hearth  furnaces,  mills  for  producing  sheet  bars,  bil- 
lets and  slabs. 

MINE    OPERATION 
Central  Plant 

Power  Plant  of  the  St.  Joseph  Lead  Co.  (82517).     E.  L. 
Broome.     Ills.     2000  w.     Eng   &   Min   Jl — Nov.    17,   1917. 
New    central    power    plant    in    Missouri,    serving    several 
mines. 
Drift-Mining 

Drift-Mining  in  California  (82516).     J.  D.  Hubbard.  Ills. 
2500  w.     Eng  &  Min  Jl — Nov.  17,  1917.     Methods  applied 
to  California  buried  gravel  beds. 
Electrolysis 

Electrolysis  Underground  in  Mines  (82551  A).     2200  w. 
Colly  Gdn — Nov.  2,   1917.     Cases  under  the  writer's  notice; 
methods  of  distribution  underground,  etc. 
Government  Operation 

Government  Operation  of  Mines  (82345).     Frederick  F. 
Sharpless.      1000  w.     Eng  &  Min  Jl — Nov.  3,   1917.     Con- 
scripted industry  needed. 
Methods 

Incline   Top-Slicing   Method   (82505   D).     W.   G.   Scott. 
Ills.     10  pp.    A  I  M  E,  Bul^Nov.,  1917.     Suggestions  for 
the   application   of   the    Coronado    method   to   ore   bodies   of 
larger  size. 
Mine  Lamps 

Approved  Electric  Lamps  for  Miners  (82590  A).  H.  H. 
Clark  and  L.  C.  Ilsley.  Ills.  50  pp.  U  S  Bur  Mines — 
Bui.  131.  Describes  development  of  a  number  of  types 
that  meet  requirements  and  discusses  features  and  quali- 
ties. 
Mine  Power 

Reconstruction  of  Hvdraulic-Power  Canal  for  Ecuador 
Gold  Mine  (82347).  Paul  C.  Schraps.  Ills.  3500  w.  Eng 
&  Min  Jl — Nov.  10,  1917.  Details  of  construction  of  a  new 
concrete  canal  delivering  water  to  Pelton  wheels  at  the  S. 
A.  Development  Co.'s  properties  in  Ecuador. 
Mine  Shops 

Coal    Mine   Shop    Equipment    (82214).      R-    ^I-   Magraw. 
Ills.     3500  w.    CI  Age — Nov.  3,  1917.     Advocates  facilities 
for  making  repairs  promptly  as  needed. 
Ore  Storage 

Yard  and  Bins  for  Large  Ore   Storage   Plant    (82579  A). 
Ills.     1000  w.     Iron  .^ge — Nov.  22,   1917.     Plant  at  Youngs- 
town,  Ohio. 
Shafts 

Employment  of  Divers  in  Shaft  Sinking  (82548  A).     H. 
Grahn,    in    Glilckauf.      Ills.     2200    w.      Colly    Gdn— Nov.   2, 
191 7.     Operations  performed  by  divers. 
South  Africa 

State  Operation  of  Mines  in  South  Africa  (82518).  .\. 
Cooper  Key.  250a  w.  Eng  &  Min  Jl — Nov.  17,  1917.  Ex- 
cerpts from  the  majority  report  of  the  Commission  of 
State  Mining  of  South  Africa.  Unfavorable  to  general 
mining.      Possible  exception   of  diamond  mining. 

MINES  AND  DISTRICTS 
Alaska 

Gold,  Silver,  Copper,  and  Lead  in  Alaska  in  1916. 
(82688  N).  Alfred  H.  Brooks.  16  pp.  U  S  Geol  Surv, 
1:6 — -Nov.  20,  1917.  Production,  with  review  by  regions. 
The  Alaskan  Mining  Industry  in  1916  (82534  N).  Al- 
fred H.  Brooks.  Ills.  &  Maps.  62  pp.  U  S  Geol  Surv— 
Bui.  662-A.     Results  achieved  during  the  year. 

California 

Mines  and  Mineral  Resources  of  the  Counties  of  Mon- 
terey, San  Benito,  San  Luis  Obispo,  Santa  Barbara,  and 
Ven'tura  (82491  N).  Walter  W.  Bradley.  Emile  Huguenin, 
C.  A.  Logan,  and  Clarence  A.  Waring.  Maps  &  Ills. 
175  pp.  Calif  State  Min  Bur— Dec,  1916.  Developed  and 
undeveloped  resources. 
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Mines  and  Mineral  Resources  of  San  Bernardino  Coun- 
ty, and  Tulare  County  (82490  N).  H.  C.  Cloudman, 
Emile  Huguenin,  F.  J.  H.  Merrill  and  W.  Burling  Tucker. 
Ills.  180  pp.  Calif  State  Min  Bur — Dec,  1916.  Reports 
of  active  and  promising  properties. 

Mines  and  Mineral  Resources  of  Alpine  County,  Inyo 
County,  Mono  County  (82489  N).  Arthur  S.  Eakle,  Emile 
Huguenin,  R.  P.  McLaughlin,  and  Clarence  A.  Waring. 
Ills.  170  pp.  Calif  State  Min  Bur — Dec,  1916.  Mining 
under  difficulties. 

Mines  and  Mineral  Resources  of  Los  Angeles  County, 
Orange  County,  Riverside  County  (82488  N).  Frederick 
J.  H.   Merrill.     Ills.     127  pp.     Calif  State  Min   Bur— Dec, 

1916.  Important   producers   of    structural    materials   and 
petroleum. 

Mines  and  Mineral  Resources  of  the  Counties  of  El 
Dorado,  Placer,  Sacramento,  Yuba  (92487  N).  W.  Burling 
Tucker  and  Clarence  A.  Waring.  Maps  &  Ills.  188  pp. 
Calif  State  Min  Bur — Dec,  1916.  Directing  of  mines  in 
these  counties. 

Mines  and  Mineral  Resources  of  the  Counties  of  Butte, 
Lassen,  Modoc,  Sutter,  and  Tehama  (82486  N).  W.  Bur- 
ling Tucker  and  Clarence  A.  Waring.  Ills.  86  pp.  Calif 
State  Min  Bur — Dec,  igi6.  Mineral  properties  both 
active  and  prospective. 
Oklahoma 

Lead  and  Zinc  Rival  Crude  Oil  as  Fortune  Builders  in 
Oklahoma  (82580).  C.  M.  Sarchet.  1200  w.  Mfrs'  Rec — 
Nov.  22,  1917.  Report  of  production  and  interesting  feat- 
ures of  this  district. 

MINOR  MINERALS 
Aluminum 

See   Bauxite. 
Antimony 

Production  of  Electrolytic  Antimony  from  Impure  Ores 
(82346).     William   A.    Burr.      Ills.      1500   w.      Eng   &   Min 
Jl — Nov.  3,   1917.     Details  of  Method  developed. 
Barytes 

South's  Barytes  Industry  Expands  400  per  cent.  Making 
Nation  Practically  Independent   (82305).     James   M.  Hill. 
3000  vv.     Mfrs'  Rec — Nov.  8,  1917.     Reviews  the  remarka- 
ble growth  of  the  industry  since  1913. 
Bauxite 

Bauxite  and  Aluminum  in   1916   (82495  N).     James   M. 
Hill.     II  pp.     US  Geol  Surv,  1:5 — Nov.  2,  1917.     Produc- 
tion, prices,  U.  S.  deposits,  etc. 
Chromite 

Chromite  in   1916  (82493  N).     J.  S.  Diller.     17  pp.     U  S 
Geol    Surv,    1 :2 — Oct.    26,    1917.      Composition,    production, 
prices,  imports,  etc. 
Nitrates 

"Until  Further  Need  Arises" — The  Nitrate  Problem 
(82197).  Frank  S.  Washburn.  4000  w.  Mfrs'  Rec — Nov. 
I,  1917.  Reviews  the.  situation  in  the  United  States  and 
the  recommendations  of  the  late  Committee  on  Nitrate 
Supply. 
Potash 

Domestic  Potash  Production   (82348).     3000  w.     Eng  & 

Min  Jl — Nov.  10,  1917.     Resources  and  their  development. 

The  Recovery  of  Water-Soluble  Potash  as  a  By-Product 

in  the  Cement  Industry  (82190  B).     William  H.  Ross  and 

Albert    R.    Merz.      4500   w.     Jl    Ind    &   Eng    Chem — Nov., 

1917.  Experimental  study  to  ascertain  the  percentage  of 
potash. 

Salt 

The  Brenham  Salt  Dome,  Washington  and  Austen 
Counties,  Texas  (82381  N).  Oliver  B.  Hopkins.  Map  & 
well  logs.  10  pp.  U  S  Geol  Surv.  661-G — Oct.,  1917.  Lo- 
cation,  topography,   geology,   wells   drilled,   etc. 

The    Palestine    Salt    Dome,    Anderson    County,    Texas 
(82380  N).     Oliver  B.  Hopkins.     Maps.     18  pp.     U  S  Geol 
Surv,  Bui  661-G — Oct.,  1917.     Location,  topography,  geol- 
ogy of  this  and  surrounding  districts. 
Tin 

Concentration  of  Tin  Gravels  and  a  Proposed  Alterna- 
tive   for    Sluice-Boxes   and   Tvvommels    (82115   A).     W.   W. 
Richardson.      Ills.      2200    w.      Min    Mag — Oct.,    1917.      De- 
tails of  improved  method. 
Titanium 

The   Metallurgy  of  Titanium    (82455   B).     Robert  J.   An- 
d(  rson.     Ills.     14  pp.     Fkn  Inst,  Jl — Nov.,  1917.    Serial,  ist 
part.     Various  uses  and  methods. 
Tungsten  Works 

Tungsten  Manufacturing  Works  at  Widnes  (82374  A). 
Ills.  2200  w.  Engng — Oct.  26,  1917.  The  works  and 
details  of  the  processes. 

OIL  AND  GAS 
Benzol 

Laboratory  Methods  for  Benzol-Recovery  Plant  Opera- 
tion  (82224  A).     F.  W.  Speer,  Jr.     Ills.     6000  w.     Met  & 


Chem   Eng— Nov.    i,    1917.     Serial,    1st   part.      Details   of 
laboratory    methods    for    by-product    coke    oven    plants, 
worked  out  by  the  Koppers  Co. 
Fuel 

See  same  heading  under  Coal  and  Coke. 
Gasoline 

Solvent  Gasoline  (82191  B).  C.  Olin  North.  4000  w. 
Jl  Ind  &  Eng  Chem — Nov.,  1917.  Experiments  made  for 
securing  a  good  grade  of  solvent  gasoline  at  a  reasonable 
price  by  cracking  heavy  oils. 

The  Supply  of  Gasolne  (82355).     Milton  A.  Allen.     1500 
w.     West  Eng — Nov.,   1917.     Methods   of  increasing  the 
supply. 
Natural  Gas 

The  Natural  Gas  Situation  in  Cleveland  During  the  Win- 
ter of  1916-1917  (82164  B).    George  L.  McKibben.    9000  w. 
Cleve  Eng  Soc,  Jl — Sept.,  1917.    Report  of  the  natural  gas 
survey  and  history  of  production,  consumption,  waste,  etc. 
Oil 

La  Transformation  Des  Huiles  Minerales  Lourdes  (82657 
B).     Ills.     4000  w.     Genie  Civil — Oct.  13,  1917.     Review  of 
processes  of  distillation  and  cracking  of  heavy  oils. 
Oil  Fuel 

See  same  heading  under  Mech.'^nic.xl  Engineering.  Steam 
Engineering. 

ORE   DRESSING 
Copper 

Heap-Leaching  of  Copper-Sulphide  Ore  (82687).     Cour- 
tenay  De   Kalb.     Ills.     4500  w.     Min   &  Sci  Pr — Nov.  24, 
1917.     Methods  at  Copper  Queen  mine,  Bisbee,  Arizona. 
Electrometallurgy 

Electrolytic  Treatment  of  Complex  Zinciferous  Ores 
(82421  A).  P.  M.  Gillies.  Read  before  Soc  of  Chem.  Ind., 
Victoria.  1800  w.  Aust  Min  Stand — Sept.  27,  1917.  Serial, 
1st  part.  Briefly  describes  the  principal  methods  employed 
in  producing  zinc,  particularly  electrolytic  methods. 
Flotation 

Chemicals  Used  in  Ore  Flotation  (82194  B).  Oliver  C. 
Ralston  and  L.  D.  Yundt.  5000  w.  Jl  Ind  &  Eng  Chem — 
Nov.,  1917.  The  use  and  theories  of  action;  the  possibili- 
ties. 

Flotation  of  Chalcopyrite  in  Chalcopyrite — Pyrrhotite 
Ores  of  Southern  Oregon  (82223  A).  Will  H.  Coghill.  320a 
w.  Met  &  Chem  Eng — Nov.  i,  1917.  Results  of  an  inves- 
tigation. 

Notes  on  Vacuum  Filtration  of  Flotation   Concentrates 
(82519).    Ralf  R.  Woolley.     1800  w.     Eng  &  Min  Jl— Nov. 
17,    1917.      Drying    of    material    with    low    mineral    content 
must  be  done  cheaply. 
Milling  Plant 

The  United  Eastern  Mining  and  Milling  Plant  (82506  D). 
Otto  Wartenweiler.     Ills.     20  pp.     AIM  E,  Bul--Nov., 
1917.     Details  of  a  new  reduction  plant  and  its  operation. 
Smelting 

The    Partridge    Smelting    Furnace    (82.^92    N).      Allen    R. 
Partridge.     Ills.     1500  w.     Can  Min  Inst,  Bui — Nov.,  1917- 
Its  construction  and  maintenance. 
Tailings 

Ammonia  Leaching  of  Copper  Tailings  at  Kennecott, 
Alaska  (82344).  Horace  M.  Lawrence.  Ills.  4500  w. 
Eng  &  Min  Jl — Nov.  3,  191 7.  Development  of  process; 
details  and  cost. 

PRECIOUS  METALLURGY 
AsScLvin&r 

Bone-Ash    Cupels   (82503   D).      Frederic   P.    Dewey.     29 
pp.    A  I  M  E,  Bui — Nov.,  1917.    Gold  and  silver  absorption 
in  assaying  are  investigated. 
Oxidized  Gold  Ore 

Solving  the  Ore  Treatment  Problem  at  White  Caps  Mme 
(82602).  John  G.  Kirchen.  Ills.  1500  w.  Kng  &  Min  Jl— 
Nov.  24,  1917.  Peculiar  mineralogical  composition  of  the 
ore  caused  fouling  of  the  solution.  Trouble  mainly  in  the 
stibnite  present.  How  the  problem  was  solved. 
Silver 

L' Argent  Et  La  Guerre  (82668  B).  L.  De  Launay  1900 
w.  La  Nature — Nov.  3,  1917-  Production  of  silver,  and 
the  war's  effects. 

MISCELLANY 

Briquetting  o      /; 

Briquetting    of    Non-Ferrons    Light    Metal    Scran     (82440 

F).     A.   L.   Stillman.     Ills.     3.S00  w.     A  I   Met,  Jl— Sept.. 

1917.    Things  of  importance  in  the  manufacture;  details  of 

the  Ronay  press  and  process. 

Year  Book  of  the  Bureau  of  Mines,  1916  (82589  A).  Van. 
H.  Manning.  Ills.  165  pp.  U  S  Bur  Mines— Bui  141. 
Investigations  in  mining  and  metallurgy.  More  important 
work  of  the  Bureau  during  the  year. 


96 


THE  EXGINEERING  INDEX 


Januar\',  1918 


CONDUCTING  TRANSPORTATION 
Discipline 

Railroad  Discipline  Without  Suspensions  (82473).     E.  H. 
Heath.     3000  w.     Ry  Age  Gaz — Nov.    16,   igi/.     Remarks 
on  the  Brown  system. 
Interlocking 

New  D.  L.  &  W.  Interlocking  in  Buffalo  (82252).     B.  T. 
.'\nderson.     Ills.     1500  w.     Ry  -Sig  Engr — Xov.,  1917.     Old 
nieclianical  plant  rebuilt. 
Railroad  Problems 

The   American   Railroads   in   War  Time    (82599).      Hale 
Holden.      1800   w.      Ry   Age    Gaz — Nov.    23,    1917.      Address 
before  the  Nat.  Ind.  Traffic  League,  New  York  City.     Re- 
view of  War  Board's  problems. 
Signalling 

Some    Impressions    of    Continental    Signalling    Practice 
(82575  A).     R.  S.  Griffiths.     Read  before  Instn.  of  Ry.  Sig. 
Engrs      Ills.     4500  w.     Ry  Engr — Nov.,  1917.     Particularly 
installations  for  single  lines. 
Train  Control 

New  Train  Control  System  on  Great  Eastern  of  England 
(82253).  T.  S.  Lascelles.  Ills.  1600  w.  Ry  Sig  Engr— 
Nov.,  191 7.  System,  in  experimental  operation,  designed 
by  E.  S.  Tiddeman. 

MOTIVE  POWER  AND  EQUIPMENT 
Air  Brakes 

The  .Automatic  Straight  Air  Brake  (82250  A).     Ills.     1500 
w.       Ry   &  Loc  Eng- — Nov.,   1917.     Details  of  a  new   sys- 
tem of  air  brake  mechanism. 
Ambulance  Trains 

Ambulance  Trains  for  the  Continent  (82378  Ai.     Ills    & 
Plate.     500  w.     Engr — Oct.  26,  1917.     Detailed  description. 
Draft  Gear 

A  Study  of  Friction  Draft  Gear  Capacitv   (82475).     Louis 
E.  Endsley.     .Abstract  of  paper  before  Can.  Ry.  Club.    Ills. 
2500  w.      Ry  Age   Gaz — Nov.   16,   1917.      .A   travel   of   four 
inches  or  more  is  recommended. 
Freight  Cars 

Tlie   Freight   Car— A   Factor   in   Winnin.g   tiie   War    (82394 
N).      E.    H.    De   Groot.   Jr..    with   discussion.      58   pp.     N    E 
Rd  Cb— Oct.  9.  1917. 
Locomotives 

Conversion  of  Freight  to  Switch  Locomotives  (82209). 
W.  H.  Hauser.  Ills.  800  w.  Ry  Age  Gaz — Nov.  2,  1917. 
Obsolete  engines  rebuilt  for  modern  service. 

Locomotive  Design  and  Construction  from  a  Mainte- 
nance Standpoint  (82514).  W.  H.  Winterrowd.  Read  be- 
fore Can.  Ry.  Club.  2500  w.  Can  Engr — Xov.  15,  1917. 
Importance  of  design  in  relation  to  maintenance. 

Pennsylvania     Electric     Freight     Locomotive      (82598). 
Ills.     2500  w.     Ry  Age  Gaz — Nov.  23,  1917.     Notable  feat- 
ures  of  the   running  gear  construciton   and   the   electrical 
equipment. 
Refrigerator  Cars 

The  .\bility  of  Refrigerator  Cars  to  Carry  Perishable 
Products  (82395).  M.  E.  Pennington,  witli  discussion. 
Ills.  30  pp.  St  L  Ry  Cb,  Pro— Oct.  12,  1917.  The  saving 
of  foodstuffs,  their  transportation,  and  related  topics. 

PERMANENT  WAY  AND  BUILDINGS 
Kailroad  Shop 

Historic   Railroad   Shop   in    Nevada    (825651.      l<"rank   .\. 
Stanley.     Ills.     1500  \v.     Am  Mach — Nov. '22,   i()i7.     Shop 
established  at  Carson  City,  in   1870. 
Rails 

Mill  Inspections  of  Rail  in  1915  and  1916  (82167  N).  M. 
H.  \\'ickhorst.  2000  w.  Am  Ry  Eng  Assn.  Bui — Sept., 
1917.  Reports  results  of  inspections,  and  discusses  the 
specifications. 

Rail  Failure  Statistics  for  1916  (82168  N).  M.  H.  Wick- 
horst.  30  pp.  Am  Ry  Eng  Assn,  Bui — Sept.,  1917.  Sta- 
tistics for  the  United  States  and  Canada  for  year  ending 
Oct.  31,  1917. 

Transverse  Fissures  in  Steel  Rails  (82498  D).  James  E. 
Howard.  12  pp.  A  I  M  E,  Bui — Nov.,  191 7.  Causes  of 
transverse  fissures,  or  fatigue  fractures. 


RaU  Tests 

Influence  of  Gage  Length  on  Elongation  in  Drop  Test 
of  Rails  (82169  N).  M.  H.  Wickhorst.  800  w.  Am  Ry 
Eng  Assn,  Bui — Sept.,  1917.  Study,  with  drop  test  results. 
Tests  of  Manganese  Steel  Rails  (82170  N).  M.  H.  Wick- 
horst. 20  pp.  Am  Ry  Eng  .-Assn,  Bu! — Sept.,  1917.  Re- 
ports of  tests  by  a  number  of  railroads. 
Terminals 

Establishing  the  Railway  Terminal  at  Camp  Dix  (82585). 
\\'.  F.  Rench.  Ills.  1500  w.  Eng  News-Rcc — Nov.  22, 
1917.  Design  and  construction  methods  different  from 
ordinary  practice. 

Problem  of  Freight  Terminals  for  Railroads  in  Large 
Cities  (82304).  Hunter  M.  Merriwether.  2500  w.  Mfrs' 
Rec — Xov.  8,  1917.     A  study  of  terminal  enterprises. 

Terminal    Developments    at    Vancouver,    B.    C.    (82601). 
Ills.     2500  w.     Ry  Age  Gaz — Nov.  23,  1917.     The  Northern 
Pacific-Great   Northern  station. 
Tracks 

Second     Track     Construction     on     Southern      Railway 
(82327).     Ills.     7000  w.     Ry  Age  Gaz — Nov.  9,  1917.     .Addi- 
tional   facilities    to    meet    increased    traffic    improvements    in 
grades  and  curves. 
Turntables 

-(Jperatcd  Locomotive  Turntable   (82141   .-\). 
Engng — (Jet.    12,    1917.      Construction    and 


:ilian    Transcontinental    Railway 
1000  w.      Engr — Oct.   26,   1917. 
completed  line  between  Kalgoorlie  and  Port 


(82377    A). 
Account   of 


Electricalh 
Ills.  800  w. 
operation. 

ROADS  AND  PROJECTS 
Australia 

The    .\ustr 
Map   &   Ills, 
this  recently 
.\ugusta. 
Virginian  Ry. 

The  Virginian  Railway  (82142  A).     Map  &  III-.     2000  w. 
Engr — Oct.  12,  1917.     Detailed  description. 
TRAFFIC 
Car  Interchange 

.\    Study    of    the    C;ir    Interchange    Situation     (82208). 
Samuel  G.  Thomson.     5500  w.     Ry  Age  Gaz — Nov.  2,  1917. 
Empty    mileage    and    proper    maintenance    important    fac- 
tors in   distribution  plan. 
Efficiency 

Non-Essential  Transportation  May  Be  Curtailed(82596). 
3500  w.     Ry  Age  Gaz — Nov.  23,  1917.     Ways  of  increasing 
railroad    efficiency. 
Freight  Loading 

Education    in    Freight    Loading    by    Means    of    Photo- 
graphs   (82329).      Martin    P.   Kennedy.      Ills.     800  w.     Ry 
Age  Gaz — Nov.  9,  1917.     Notes  on  damaged  freight  and  the 
causes. 
Rates 

Proposed  Eastern  Freight  Rate  Increase  (82330).  5000 
w.  Ry  .Age  Gaz — X'ov.  9,  1917..  Hearings  before  the 
Interstate  Commerce  Commission. 

Railway  Regulation  and  Control   (82474).     4000  w.     R3' 
.Age   Gaz — Nov.   16,   1917.     Hearings  at  San  Francisco  be- 
fore  the   Newlands  Joint   Committee   on   Interstate   Com- 
merce.    Rigid  long  and  short  haul  clause  urged. 
Reconsignment 

First  Prize  in  Reconsignment  Privilege  Contest  (82326). 
R.   C.   Munholland.     4000  w.     Ry  .Age   Gaz — Nov.  9,   1917. 
Present  abuse  of  the  privilege  and  reason  therefor:  sug- 
gestions for  a  new  system. 
Traffic  League 

National  Industrial  Traffic  League  (82597).  2500  w. 
Ry  .Age  Gaz — Nov.  23,  1917.  Discussions  of  demurrage, 
bills  of  lading,  express  rates,  etc. 

MISCELLANY 
Engineer  Corps 

The  Work  of  the  .Army  Engineer  Corps   (S2600).     Ills. 
1500  w.     Ry  -Age  Gaz — Nov.  23,  1917.     Work  of  the  railway 
section. 
Women  Workers 

The  Employment  of  Women  in  Railroad  Work  (82595). 
Stuart  Bready.  Ills.  3000  w.  Ry  Age  Gaz — Nov.  23, 
IQ17.     Number  increasing  rapidly.     Their  duties. 
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Duriny  1918  the  Ordnance  Bureau  of  the  United 
States  Army  will  manufacture  and  procure  ordnance 
material  to  the  value  of  over  $3,500,000,000.  From 
75,000  to  100,000  different  items  will  be  involved.  The 
vast  organication  for  handling  this  tremendous  amount  of 

•  HE  recent  Congressional  investigations  of  the  War 

Department  have  shown  the  nation  something  of 

the  magnitude  of  the  task  of  raising  our  Army, 
equipping  it  for  service  and  keeping  it  supphed  with 
everything  needful.  The  responsibility  for  procuring 
the  tools  with  which  the  soldier  fights  rests  upon  the 

Ordnance  r<ureau  of  the  Army,  which  operates  all  of  them)  ;  it  includes  artillery  ecjuipment  comjilete,  guns, 

the  government  arsenals,  orders  materials  from  private  limbers,  caissons  and  gun  sights,  battery  commander's 

manufacturers,   oversees   the   inspection   of   everything  telescopes  and  range  finders,  the  shells,  fuses  and  de- 

that  is  ])rocured,  stores  the  articles  after  they  are  fin-  lonators  for  the  guns,  the  transportation  eijuijiment  of 

ished  and  arranges  for  their  transportation  to  the  point  all  kinds  for  moving  the  guns  to  the  front,  settmg  them 

where  they  are  to  be  used.  in  their  emplacements  and  furnishing  the  stream  of  pro- 

When  war  broke  out  eleven  officers  weie  on  duty  at  jectiles  that  they  need  in  such  enormous  quantities;  it 

Washington    in    this    Ordnance    Bureau.      Today    in  also    includes    harness    and    saddlery    for    the  artillery 

Washington  alone  there  are  over  1600  officers  detailed  horses,  and  trench  warfare  material — new  items  on  the 

to  the  work  of  this  Bureau.     During  the  year  1918  the  American  list.     This  tabulation  is  fragmentary  and  al- 


induslrial  business  has  been  created  in  the  brief  time 
since  the  outbreak  of  war.  It  is  the  greatest  and  most 
impressive  application  of  the  fundamental  principles 
of  industrial  organization  and  management  that  has 
ez'cr  been  known   in  the  United  .9/aff.s. 

handling  a  business  from  35  to  40  times  greater  in  vol- 
ume than  the  last  huge  figure  mentioned. 

Ordnance  material  covers  broadly  everything  with 
which  the  soldier  fights.  It  includes  his  rifle  and  his 
bayonet,  his  bandolier  and  rifle  cartridges,  his  mess  kit 
and  canteen,  his  revolver  and  trench  knife   (if  he  has 


value  of  the  ordnance  material  that  must  be  ])rocured 
for  our  Army  will  probably  range  between  $3,500,- 
000,000  and  $4,000,000,000.  The  total  number  of  items 
involved  will  range  between  75,000  and  100,000.  These 
figures  and  quantities  show  that  the  Ordnance  Bureau 
of  the  Army  is  now  the  greatest  industrial  organization 
we  have  ever  known,  gaged  by  the  volume  of  business 
to  be  handled.  We  have  nothing  in  ])rivate  industry 
with  which  it  can  be  even  remotely  comi)ared. 

If  the  reader  will  consider  that  a  medium  sized  busi- 
ness is  pleased  to  add  $100,000  a  year  to  its  gross  over- 
turn, and  if  a  larger  business  increases  $1,000,000  or 
$10,000,000  in  a  year  the  fact  is  ])resented  by  the  presi- 
dent of  the  cor|)'oration  with  a  feeling  of  satisfaction, 
and  if  the  reader  will  consider  again  that  there  arc  very 
few  manufacturing  firms  in  the  United  States  that  do 
a  business  of  $100,000,000  a  year,  by  comparison  he  can 
l)egin  to  realize  something  of  the  size  of  the  task  of 


most  inconsequential,  for  before  this  year  closes  it  is 
expected  the  number  of  items  will  reach  well  toward 
the  hundred-thousand  mark. 

Service  of  Industri.al  Executives 
The  manner  in  which  the  business  machine  has  been 
constructed  to  handle  this  tremendous  task  is  of  inter- 
est to  every  industrial  executive,  and  should  be  a  source 
of  especial  gratification  to  every  industrial  manager, — 
for  many  distinguished  industrial  managers  of  the 
United  States  have  been  taken  into  the  Ordnance  l!u- 
rcau  as  reserve  officers  and  under  the  direction  of  Major 
General  William  Crozier,  Chief  of  Ordnance,  and  I'.rig- 
adier  General  C.  15.  Wheeler,  now  Acting  Chief  of 
Ordnance,  the  principles  of  industrial  management  have 
l.'cen  firmlv  cstabli.shed  in  the  planning,  administration 
and  control  of  the  Bureau's  affairs.  The  list  of  reserve 
(  fficcrs  carries  the  names  of  many  of  the  better  known 
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consulting-  industrial  managers  of  the  United  States. 
It  is  stated  that  32  per  cent,  of  the  active  members  of 
the  Taylor  Society  are  now  in  this  service. 

Ample    Stores    of    Ordnance    Material    Already 
Under  Control 

Although  this  paper  purposes  to  outline  briefly  the 
plan  of  organization  of  the  Ordnance  Bureau,  it  is 
proper  to  digress  for  a  moment  and  present  a  compre- 
hensive statement  of  the  work  accomplished.  The  task 
before  the  Bureau  was  to  supply  all  the  ordnance,  or 
fighting  material,  needed  by  the  Army.  It  is  obvious 
that  the  responsibility  for  obtaining  a  continuing  flow 
of  this  material  outweighed  the  demand  to  satisfy  hasty 
needs.  So  the  plan  that  the  Bureau  wisely  followed 
was  a  clean-cut  policy  looking  forward  to  the  continu- 
ing months  of  the  war. 

It  can  be  confidently  stated  today  that  within  a  very 
few  months  there  will  be  greater  stores  of  ordnance 
material  in  the  United  States  than  can  possibly  be 
shipped  to  our  Army  in  France  this  year,  never  mind 
how  much  we  push  the  shipbuilding.  Within  a  vei-y 
few  weeks  there  will  be  such  a  rifle  output  that  there 
is  no  reasonable  possibility  of  there  ever  being  any 
shortage  at  an}"  time  throughout  the  operation  of  the 
v,ar.  These  achievements  clearly  overshadow  any  situ- 
ation of  temporary  shortage  which  may  have  existed 
among  the  troops  in  this  country  during  the  training 
period  of  the  last  few  months.  Testimony  given  before 
the  Congressional  investigating  committee  has  assured 
the  country  that  every  soldier  who  embarked  for  France 
has  had  full  and  complete  personal  equipment. 

(Jrgan'iz.\tion  of  the  Bureau 

Turning  back  to  the  organization  and  management 
of  the  Bureau  in  the  broad  general  plan,  administra- 
tion and  control  centers  in  the  oflice  of  the  Chief  of 
Ordnance,  which  is  in  consultation  with  the  organiza- 
itons  that  are  directing  military  affairs  and  with  ad- 
visory civilian  agencies.  The  control  from  the  Chief 
of  Ordnance  is  through  four  operating  divisions,  name- 
ly: Procurement,  production,  inspection,  supply.  The 
first  three  of  these  deal  with  the  manufacturing  ar- 
senals of  the  government  and  with  private  manufac- 
turers who  have  taken  government  contracts.  The  out- 
put from  all  of  these  arsenals  and  plants  flows  to  the 
supply  or  fourth  division  which  distributes  to  the  mili- 
tary forces  of  the  United  States  and  our  expeditionary 
forces  over  seas. 

The  broad  duties  of  the  divisions  are  self-evident 
from"  their  titles.  The  procurement  division  places  all 
of  the  orders ;  the  production  division  regulates  produc- 
tion, except  as  regards  price  and  quality;  the  inspection 
division  handles  all  questions  of  quality,  certifying  to 
the  acceptability  of  everything  produced;  and  the  sup- 
ply division  stores  and  distributes. 

The  Supply  Division 

At  the  outbreak  of  the  war  the  Ordnance  Bureau  had 
in  operation,  to  an  extent  needed  for  peace-time  busi- 
ness, the  functions  of  procurement,  production  and  in- 
spection. Comparatively  speaking  the  matter  of  supply 
was  unimportant  and  ordnance  material  was  stored  at 
the  manufacturing  arsenals.  One  of  the  first  acts  of 
organization  was  the  establishing  of  the  supply  division 
by  the  Chief  of  Ordnance,  General  Crozier,  on  May  23, 
1917.  Colonel  (now  General)  Charles  B.  Wheeler,  was 
placed  in  charge.  The  general  duties  of  this  division 
were  stated  to  be:  To  take  charge  of  all  ordnance  and 
ordnance  stores  procured  by  purchase  or  manufacture 
for  issue  to  the  military  service,  to  arrange  for  the  ship- 
ment of  this  material  to  the  proper  points,  for  its  stor- 


age and  custody,  for  its  preservation  from  deterioration 
and  for  its  issue  to  troops  or  other  persons  in  military 
service.  The  execution  of  this  order  involved  the  creat- 
ing of  an  organization  and  personnel  to  carry  on  the 
work,  obtaining  precise  information  as  to  what  would 
be  required  by  the  military  forces  of  the  United  States, 
and  the  relieving  of  the  production  divisions  of  the  Bu- 
reau of  the  storage  and  issue  of  all  supplies. 

The  beginnings  of  this  work  are  brought  home  more 
forcibly  when  it  is  pointed  out  that  the  division  began 
to  operate  on  Alay  24,  1917,  with  Colonel  Wheeler  in 
charge,  assisted  by  Mr.  H.  K.  Hathaway  (now  Captain 
Hathaway),  a  young  woman  stenographer  and  a  negro 
messenger.  At  the  present  time  this  division  alone  has 
a  staff'  of  400  officers  at  arsenals,  private  plants  and 
with  troops,  a  number  of  civilian  experts  and  advisors 
and  over  850  civilian  employees.  Among  the  officers 
and  ad^•isors  are  many  of  the  best  trained  management 
experts  of  the  country.  Therein  lies  much  of  the  secret 
of  the  results  that  have  been  obtained. 

Personnel  of  the  Bureau 

No  private  industrial  firm  could  possibly  have  ob- 
tained such  expert  services.  Most  of  these  men  were 
under  engagement  in  the  places  where  the}'  were  work- 
ing, and  only  gave  up  those  responsibilities  because  of 
the  national  need.  No  private  offer  could  have  in- 
duced them  to  have  changed  their  employment. 

The  taking  up  of  this  work  has  involved  in  practical- 
ly every  case  a  considerable  reduction  in  salary.  It  is 
estimated  that  in  the  grades  of  second  and  first  lieu- 
tenants, the  salary  paid  to  the  men  who  have  taken  com- 
missions in  the  Officers'  Reserve  will  average  not  more 
than  two-third  to  three-fourths  of  what  these  men  were 
earning  in  private  life;  in  the  case  of  captains,  the 
salary  now  received  is  not  over  one-half  of  what  these 
men  formerly  earned;  and  in  the  case  of  majors  the 
salaiy  now  received  is  anywhere  from  one-half  to  one- 
tenth  or  even  one-twelfth  of  that  which  these  men  were 
earning  in  private  industry. 

When  it  is  shown  that  the  rolls  of  the  Ordnance  De- 
[lartment  carry  the  names  of  over  1600  of  these  men, 
some  appreciation  is  had  of  the  money  sacrifice  that 
they  have  made  to  help  the  government  and  the  nation. 

The  acceptance  of  these  reduced  salaries  is  also  a 
guarantee  of  the  disinterested  quality  of  the  work  that 
these  men  are  doing,  and  is  a  further  guarantee  to  the 
nation  of  the  effectiveness  with  which  the  work  is  being 
planned  and  executed. 

The  beginning  of  the  supply  di\'ision  has  been  out- 
lined and  the  growth  of  its  personnel  indicated.  This 
is  the  first  division  to  become  completely  organized.  It 
therefore  stands  as  a  model  or  example  for  other  divi- 
sions and  government  bureaus  having  to  do  with  the 
same  problems. 

The  Supply  Division  is  Completely  Functionalized 

The  supply  division  is  completely  functionalized  and 
its  organization  is  visualized  through  charts.  The 
operating  mechanism  employed  are  tliose  of  the  Taylor 
system.  The  products,  if  they  can  be  so  called,  that 
pass  through  this  division  are  procurement  orders,  re- 
ports of  materials  furnished  and  requisitions  for  ord- 
nance material.  It  is  unnecessary  to  describe  in  any  de- 
tail, the  handling  of  these  transactions ;  sufficient  to  say, 
they  are  routed  through  the  division,  checked  and  fol- 
lowed up  in  keeping  with  the  principles  of  planning  and 
routing  that  have  been  put  into  eft'ect  for  handling  the 
product  of  industrial  plants  operating  under  the  Taylor 
system.  As  a  result  it  is  possible  to  trace  and  locate  afty 
requisition  as  desired;  it  is  possible  to  follow-up  and 
expedite  any  requisition  that  is  delayed;  it  is  possible 
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o  check  the  work  ot  each  un.t  and  knmv  how  ethciently  handling  of  explosives,  or  the  carrvin<.  of  a  soldier's 
he  work  IS  being  handled.  One  nmt  has  m  operation  a  food,  or  is  a  piece  of  harness;  and  who  kni^^^  whe  he- 
board  upon  wh.ch  jobs  are  assigned  either  to  individuals      r  "bouchon"  is  an  article  of  weoring  apparer  o    some 
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G.\XTT    CHART    SHOWING    REL.-WION    OF    .MATERI.\L    ORDERED,    COMPLETED   AND   ISSUED   TO   SCHEDULED   REQUIREMENTS 

HORIZONTAL  FIGURES  show  schedule  of  monthly  requirements. 

VERTICAL  FIGURES  are  summation  of  horizontal  figures,  that  is,  total  scheduled  requirements  to  date. 

ORDER — HEAVY  LINES  show  relation  of  orders  placed  to  requirements  schedule.      Thus    a   line   ending    Oct.    1.    shows   that   orders    are    placed   at 

posted   date   for  requirements  to   Oct.    1. 

COMPLETED — HEAVY   LINES   show   relation   of  completed   material   to  requirements  schedule.    Thus  a  line  ending  January  31,  means  that  material 

scheduled   to   that   date   has  been   completed   at   posted   date   of  

ISSUED  FROM   STORES— HEAVY  LINES   show  similar  relations  for  material   issued   from  stores. 
ACTUAL  QUANTITIES   at   posted   date   can   be  estimated    from   vertical   fibres  near  end   of  heavy  line. 

• LIGHT  LINES  show  deliveries  and  issues  per  month.     Thus  a  line  full  width  of  month  space  shows  full  delivery  or  issue  of  quantity  called  for 

by  horizontal  figures  per  month.      If  line  extends  beyond  the  month  space  it   retains  this  original  scale. 

SC.\LE   varies   in   different   months.      It   is   based    for   any  month    on   the   horizontal  figures  in  that  month,  except  as  noted  for  light  lines. 


or  to  work  spaces — desks — in  a  manner  identical  to  that 
in  use  in  many  manufacturing  plants. 

At  first  thought  it  may  seem  like  a  great  refinement 
to  handle  requisitions — papers — in  the  same  manner 
that  expensive  lots  of  work  are  controlled  in  the  shop. 
But  when  it  is  realized  that  the  volume  of  transactions 
has  now  reached  a  total  of  over  8000  a  week  and  is 
steadily  and  rapidly  growing,  and  that  nearly  350,000 
pieces  are  turned  out  weekly  by  the  stenographic  and 
multigraphing  forces,  the  need  of  mechanism  whereby 
everything  can  be  controlled  and  followed  up  is  seen 
to  be  essential.  As  regards  the  matter  of  accuracy  it 
is  worth  while  to  point  out  that  every  entry  slip  when 
it  is  written  for  an  item  on  a  requisition  is  checked 
after  having  been  transcribed,  and  that  every  entry  in 
the  balance  of  stores  records  is  likewise  checked  after 
it  has  been  made. 

A  further  extension  of  the  mechanism  of  the  .Taylor 
system  is  now  under  way.  One  feature  is  the  symboli- 
zation  of  every  item  of  ordnance  stores.  The  need  of 
this  has  arisen  for  purposes  of  indexing,  to  enable  the 
installation  of  tabulating  machines,  from  the  lack  of 
standardization  of  names  for  the  various  articles,  and 
because  many  of  the  articles  cannot  be  visualized  by 
name  as  they  are  unfamiliar  to  the  persons  who  come 
in  contact  with  them,  at  least  for  the  first  few  times. 
For  instance,  who  knows — unless  he  is  experienced — 
whether  a  "cavesson"  has  something  to  do  with  the 


kind    of    device    to    be    used    in    killing    the    enemy? 
The  Gantt  Ch.\rts 

Mention  has  been  made  of  the  visualization  of  the 
records  of  the  Bureau.  On  April  19,  1917,  Mr.  II.  L. 
Gantt  made  a  report  to  General  Crozier,  at  his  request, 
on  the  organization  and  management  of  the  Ordnance 
Bureau  and  its  manufacturing  arsenals.  One  step  that 
followed  the  rendering  of  this  report  was  the  adoption 
of  Mr.  Gantt's  chart  to  present  graphically  the  facts  in 
regard  to  the  needs  and  progress  of  orders  for  all  kinds 
of  materials. 

This  form  of  iJiogress  chart,  though  a  horizontal, 
straight-line  plotting  such  as  Mr.  Gantt  has  previously 
used  in  his  management  work,  is  in  reality  a  discovery 
or  an  invention.  A  specimen,  which  illustrates  the  prin- 
ciple involved,  is  shown  in  the  chart.  This  is  repro- 
duced from  an  actual  chart,  but  for  obvious  reasons  the 
kind  of  material  to  which  it  applies  is  not  indicated.  A 
number  of  items  are  plotted.  The  long  line  in  each 
case  carried  forward  to  October  indicates  the  accumu- 
lated needs  as  expressed  in  orders.  The  vertical  figure 
at  the  end  of  each  month  gives  the  total  requirements 
up  to  that  date.  The  amount  written  horizontally  in 
each  monthly  space  is  the  amount  to  be  supplied  during 
that  month.  As  plotted,  the  monthly  divisions  are  equal 
in  length.  The  amount  indicated  by  this  length,  how- 
ever, varies  according  to  the  monthly  needs.     So  the 
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plotting  is  tu  a  uniform  scale  as  regards  the  element  of 
time,  and  to  a  variable  scale,  month  by  month,  as  re- 
gards amount.  Once  the  principle  upon  which  the  chart 
is  constructed  is  comprehended,  it  is  read  at  a  glance 
and  shows  exactly  the  condition  of  the  requirements  and 
deliveries  on  the  item  under  consideration.  A  glance  at 
the  first  item  plotted  shows  that  the  total  requirements 
up  to  the  end  of  Octobel^  for  the  first  item  is  3,656,000, 
and  the  monthly  requirements  from  November  through 
October  vary  from  84,000  in  December  and  January  to 
711,000  in  June. 

It  is  interesting  to  compare  deliveries  with  needs.  It 
will  be  noted  that  on  the  first  item  deliveries  are  a  month 
ahead  of  needs.  Following  down  through  the  other 
items  it  is  seen  that  in  every  case  the  amount  com- 
pleted is  ahead  of  the  requisitions  and  leaves  a  balance 
in  store. 

This  form  of  Mr.  Gantt's  chart  has  been  adopted 
throughout  the  Ordnance  Bureau  for  the  plotting  of  re- 


quirements, progress  of  orders  and  deliveries.  It  sup- 
plies in  compact  graphical  form  the  information  needed 
to  exercise  control.  Similar  charts  are  being  kept  iri 
manufacturing  plants  executing  government  contracts 
so  that  the  local  management  will  possess  information  in 
regard  to  their  own  performance,  and  thus  be  able  to 
have  at  hand  data  to  exercise  control  of  their  own 
manufacturing. 

To  summarize  briefly,  the  supply  division  of  the  Ord- 
nance Bureau  of  the  Army  as  now  organized  and  operat- 
ing is  functionalized  according  to  the  Taylor  principles, 
has  in  use  many  of  the  Taylor  mechanisms,  and  has  its 
information  in  regard  to  requirements  and  ]>rogress  in 
graphical  form  on  the  Gantt  charts. 

It  is  perhaps  not  unwise  to  express  the  hope  that  the 
same  plan  of  organization,  or  its  equivalent,  will  extend 
throughout  all  of  the  government  bureaus  and  organiza- 
tions which  have  to  do  with  the  procurement,  produc- 
tion, inspection  and  supply  of  war  materials. 
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By   Walter 

To  lay  the  fotindation  for  his  discussion  of  the  Irin- 
eiples  and  methods  of  eontrolling  or  mastering  all  of 
the  elements  of  of<cralion  Of  the  pozcer  plant,  Mr. 
Polakov  devotes  this  installment  to  power  plant  equip- 
ment. He  does  not  deal  with  specific  or  concrete  ex- 
amples, but  considers  those  factors  ivhich  affect  the 
functional  condition  of  the  plant  and  permanently  in- 
fluence the  methods  and  results  of  operation. 

Mr.  Walter  N.  Polakov  is  a  consultinci  engineer  spe- 
cialising in  the  nianogemenl  of  power  plants.     He  ivas 

'HERE  is,  perhaps,  no  other  industrial  problem  so 
universal  and  important  as  this  one  of  power 
production.  The  entire  life  of  an  industrial  na- 
tion hinges  upon  the  source  of  power  that  keeps  the 
endless  variety  of  productive  and  transportation  machin- 
ery in  motion.  The  whole  progress  of  the  last  century, 
both  in  mode  of  production  and  of  living  standards,  was 
made  possible  only  after  the  man-power  was  replaced 
by  the  harnessed  energy  of  the  universe ;  the  ox-plow 
was  replaced  by  the  tractor,  the  mule  team  and  coach 
by  steam  and  electric  trains,  automobiles  and  aero- 
planes, artisan's  tools  by  automatic  factory  equipment. 
Small  as  it  may  be  the  factory  power  plant  or  public 
utility  central  station  is  the  life  center  of  the  commu- 
nity. Stop  the  supply  of  power  and  men  and  machines 
are  thrown  out  of  their  productive  work. 

Responsibilitv  for  Authority 
The  structure  of  modern  industrial  life  brings  to  the 
attention  of  engineers  and  managers  this  weighty  prob- 
lem of  power  production.  It  is  truly  astonishing  how 
little  attention  has  been  paid  to  the  matter  of  man- 
aging and  operating  power  plants ;  all  that  has  been 
done,  said  or  written  is  confined  to  a  limited  field  of 
improved  equipment.  Once  the  plant  was  equipped,  it 
was  assumed  as  a  matter  of  course  that  the  result  would 
be  commensurate  with  the  salesmen's  promises.  That 
the  authority  to  issue  orders  involves  the  responsibility 
for  the  results  was  too  often  forgotten,  to  take  pains  to 
study  things  over  which  one  already  had  a  measure  of 
authority  was  frequently  considered  superfluous.  Besides 
we  are  in  the  habit  of  doing  the  things  first  and  watch- 
ing the  consequences  afterward. 


educated  in  Russia  and  Germany  and  held  a  position  of 
shop  superintendent  and  chief  engineer  in  Russia  and 
zi'as  also  instructor  and  consulting  engineer  to  the  A'aval 
Academy  at  Baku.  After  coming  to  this  country,  and 
prior  to  taking  up  his  own  practice,  he  W'as  consulting 
engineer  to  the  Board  of  Estimate  and  .apportionment 
of  New  York  City,  consulting  engineer  for  the  Penn 
Central  Light  &  Power  Company  and  Superintendent  of 
Pozver  of  the  New  York,  New  Haven  and  Hartford 
Railroad. 

Progress  in  Equipment 

Steady  decrease  of  the  cost  of  electricity  for  the  cus- 
tomers was  recently  heralded  by  the  Edison  interests 
and  the  onus  probandi  rests  with  their  publicity  depart- 
ments ;  we  must  admit,  however,  that  the  reduction  in 
the  cost  of  electricity  was  made  possible  by  inventors, 
designers  and  builders  of  equipment,  in  spite  of  the 
muddling  with  the  methods  of  its  use.  Three  factors 
deserve  mention  in  this  connection : 

Direct  current  with  its  limited  sphere  of  distribution 
was  displaced  by  high  voltage  alternating  current.  This 
made  possible  the  generation  of  power  in  large  central 
stations  with  corresponding  commercial  advantages  of 
mass-production  and  comparatively  insignificant  trans- 
mission losses.  As  a  direct  consequence,  large  central 
stations  stimulated  the  design  and  construction  of  large 
size  turbo-alternators  of  high  thermal  efficiency,  made 
profitable  the  installation  of  large  boiler  units,  double- 
end  furnaces  and  similar  developments.  Still  further 
advantages  were  secured  from  the  wide  range  of  char- 
acteristics of  the  connected  load  with  its  diversity  fac- 
tor, off-peak  load,  etc.  This  made  it  possible  to  ser\-e 
an  acc'umulative  connected  load  far  in  excess  of  the 
plant's  own  capacity.  Lastly,  mass-production  of  steam 
with  correspondingly  great  amount  of  coal  and  ashes  to 
be  handled  promoted  the  development  and  adoption  of 
automatic  stokers,  coal  and  ash  handling  machinery  and 
use  of  measuring  and  controlling  instruments.  This 
automatic,  centralized  mass-production  besides  possess- 
ing evident  advantages  in  marketing  the  product  per- 
mitted, even  made  it  imperative,  to  employ  highly  spe- 
cialized operators  in  place  of  cheap  but  inefficient  la- 
borers. 
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Effect  of  Costly  Equipment 

While  this  evolution  materially  reduced  the  operating 
expenses  owing  to  the  high  thermal  efficiency  of  equip- 
ment, managerial  methods  as  a  rule  remained  the  same 
as  those  in  vogue  in  the  small  isolated  plants.  Moreover, 
the  fixed  charges  increased  both  per  plant  and  per  unit 
of  capacity.  This  growing  financial  burden  has  created 
a  new  problem.  How  to  absorb  the  expense  of  wear 
and  tear,  obligations  to  money-lenders,  rent,  taxes,  in- 
surance, etc.  ? 

Let  us  take  the  case  of  a  mechanical  stoker  installation  * 
in  a  hand  fired  boiler  plant  consisting  of  two  400-h.p. 
boilers.     The  cost  of  the  installation  was  $5800,  an- 


ultimately  reduce  the  volume  of  business.  Opposed 
to  this,  price  reduction  on  such  a  commodity  as  elec- 
tricity ordinarily  stimulates  its  use  and  increases  the 
volume  of  the  business  to  a  proportion  that  is  suffi- 
cient to  more  than  offset  the  increased  obligations. 
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ERRATA 

As  owing  to  an  unfortunate  oversight,  \lx.  Polakov  was  not  given  an  oppor- 
tunity to  read  the  page  proofs  of  his  article  before  this  issue  went  to  press,  the 
following  errata,  w-ith  corrections,  are  shown  herewith : 


Patjc 
101 


102 
102 

T04 


Column 


Line 

Printed 

Should  be 

23 

■•gross" 

"net  saving  we" 

8 

"productive" 

"is  a  protective 
expense" 

3 

"plue" 

"blue" 

6 

"power" 

"mill  plant" 

bottom 

"$795.70" 

"S705/O" 

20 

"plant  to  the" 

omit  word  "to" 

51 

"power" 

"arrangement  of 
machinery  is" 

— The  Editors 


cicascu 


tcrc.st,  rent,  maintenance  expense,  insurance  charges, 
etc.  Since  a  more  efficient  machine  does  not  live 
longer  than  a  crude  and  cheaper  one,  the  annual  de- 
preciation charge  rises  still  more  rapidly.  While  the 
rate  of  profit  falls,  the  mass  of  profit  or  the  total 
profit  could,  however,  be  maintained  or  even  in- 
creased in  two  commonly  used  ways : 

1.  By  increasing  the  selling  price. 

2.  By  increasing  the  output. 

In  this  we  assume  that  the  mode  of  using  the  equip- 
ment is  at  all  time  such  as  to  secure  the  full  advan- 
tage of  its  ultimate  efficiency. 

Of  the  two  ways,  the  increase  of  selling  price  is 
not  always  possible  and  seldom  desirable,  as  it  may 


pendent  of  output.  To  this  group,  in  our  sense,  also 
belong  such  expenses  as  cleaning,  sanitation,  watchman, 
repair  shop,  stable,  etc. 

The  total  of  all  these  constant  expenses  must  be  pro- 
rated either  per  each  production  unit  such  as  boilers, 
generators,  etc.,  or  per  productive  group  or  plant-section 
such  as  boiler  house,  tubine  room,  high  tension  room, 
etc. ;  but  since  in  the  manufacture  of  power  lack  "f  load 
reflects  proportionately  on  all  of  them  unless  the  equip- 
ment capacity  is  poorly  proportioned  in  various  stages, 
the  constant  expenses  can  be  prorated  more  conveniently 
per  unit  of  outinit  ( 1,000  pounds  of  steam,  k.w.h,,  etc.). 

If  the  plant  is  operated  only  at  half  its  capacity,  it  is 
quite  evident  that  a  smaller  one  would  do  and  all  rental 
expenses  on  the  idle  portion  of  buildings,  equii)nient. 
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etc.,  cause  a  loss  which  is  evidently  due  not  to  operating  which  process  (if  any  J  acts  as  a  damper  on  more  corn- 
methods.     It  is  but  a  business  charge  incurred  because  plete  utilization  of  the  equipment. 

of  lack  of  business  or  because  of  expectation  of  future  Such   a   chart   may  be   plue-printed   and   distributed 

usefulness  or  errors  in  estimated  needs,  or  anything  else,  among  all  the  officials  whose  cooperation  is  necessary. 
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PLANT  UPERAIING    0\    ELECTRIC    R.MLWAV 


apacity   causing    large    portii 


of    boiler    room    to    stay    irlle 


In  many  plants  a  special  problem  arises  from  the 
necessity  of  keeping  a  number  of  boilers  banked  for  a 
considerable  time.  Coal  used  under  these  banked  boil- 
ers is  not  productive  but  is  a  productive  expense  and 
must  be  shown  on  a  separate  account  the  same  as  other 
insurance  expenses,  and  must  receive  due  consideration 
in  the  final  analj'sis  of  the  cost  of  idleness. 

Certain  simple  records  must  be  kept  in  a  plant  to  en- 
able accurate  analysis  of  idle  expenses  and  proper  allo- 
cation of  their  causes.  Generally  an  intelligently  com- 
posed povi^er  plant  log  furnished  the  necessary  basis  for 
disbursement  of  the  non-productive  portion  of  power 
expenses.  If  the  expenses  are  prorated  on  hourly  out- 
put or  plant  section  basis,  the  number  of  hours  each 
unit  was  in  operation,  ready  for  operation  or  idle  should 
be  recorded,  preferably  graphically.  Ordinarily  only 
the  following  records  are  needed : 

1.  Net  output  (k.  w.  h.  or  M  lbs.  steam). 

2.  Hours  and  numbers  of  boilers  banked  and  gen- 
erators phased  (stand-by  service). 

3.  Hours  and  number  of  water  wheels  idle  (due  to 
lack  of  water  power  or  lack  of  load). 

The  cost  of  idleness  from  the  above  data  is  summar- 
ized on  a  chart  which  combines  graphical  visualization 
with  actual  figures  and  analyzes  the  cause  of  idleness 
into  classes.  By  division  of  a  plant  into  three  general 
groups:  generating  steam,  generating  electricity  and 
transforming  and  feeding  energy  into  lines,  increased 
usefulness  is  gained.  Besides  measuring  a  loss  and 
allocating  its  cause  at  a  glance,  it  shows  clearly  whether 
any  group  of  equipment  is  disproportionately  large  or 


Ex.AMPLEs  OF  Idleness 
To  illustrate  our  point  let  us  consider  a  mill  power: 

Interest  on  investment $4000 

Interest  on  yard  and  rent 500 

Taxes    C-  -  •  •  1950 

Insurance,   fire    75 

Insurance,  boiler    55° 

Insurance,    liability    125 

Insurance,   fly   wheel 7° 

Depreciation    95oo 

Water  rights   1000 

Total   per  year $17,770 

Since  this  plant  generates  both  steam  for  processes 
and  electric  power  these  charges  are  as  follows : 

Annual       Hourly 

On  boiler  house S    9665         $1.35 

On  engine  room 8105  1.12 

817,770  S2.47 
Inasmuch  as  the  safe  output  of  the  boilers  with  due 
reserve  is  54,000  Ibs/hr.  the  overhead  charge  per  M  lbs. 
is  2.5c,  whereas  the  charge  per  k.w.h.  is  0.112  +  0.09  = 
0.202c.  During  the  month  the  steam  output  was  15,300 
M  lbs.  and  electrical  output  160,000  k.w.h.  Therefore: 
Absorbed  Idle  Total 
On    steam    plant    i  S.300  X 

2.5c  =    ■■ .   $382.50     $423.00     $805.50 

On    electric    plant,    160,000 

X  .202c  = 32320      352.00      675.40 

Totals    $79570    $775.20  $1480.90 


February,  1918  MASTERING  POWER  PRODUCTION  103 

In  otlier  words,  more  than  half  of  the  capacity  of  the  makes  the  generation  of  power  a  wasteful  operation  but 

plant  was  idle  durmg  this  month.     This  in  itself  was  frequently  spoils  the  goods  manufactured  or  hampers 

anal}'zed  by  causes  as  follows :  the   manufacturing  processes   in   some  verv   important 

Avoidable       |  ^^''^  ^^"^  '^°''^'"  4-5  days $270.00  detail. 

■  ■  ]  Lack  of  load  when  running.  . .  .     345.20  (e)   Not  infrequently  instances  are  found  where  re- 

Uiiaxoidable  .  Reserve   capacity    160.00  pairs  or  replacement  cannot  be  made  for  the  lack  of 

room  around  the  machinery  which  was  occupied  or  built 

Total    $77S-20  up  after  the  machine  was  installed. 
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Note    increased    total 


i-use    cost    and    large    idleness    of    electric    equipment.      Twi< 
any  against  peak  load  and  to  safe-guard  servii 


as    many    boilers  are  now  banked  to  protect  the  supply  comp- 
from  interruption 


The  location  of  a  power  plant  in  or  among  the  factory 
buildings  has  a  great  deal  to  do  with  the  economy  of 
operation  and  besides,  quite  materially  afiects  the  cost  of 
power  at  its  ultimate  place  of  consumption.  As  is  often 
the  case  in  an  old  and  growing  concern  as  the  demand 
for  power,  light,  heat  and  ventilation  grow  with  the  de- 
velopment of  the  business,  the  necessary  additions  were 
made,  not  in  accordance  with  a  well  defined  original 
plan,  but  when  and  as  the  expediency  demanded.  The 
consequences  are  many  and  sometimes  so  serious  that 
scrapping  of  the  entire  old  equipment  and  the  erection  of 
a  new  plant  is  more  economical  than  the  continuation 
of  waste  of  energy  and  material  in  the  old  plants. 

(a)  Scattering  the  equipment  in  an  uncentralized 
plant  requires  more  operating  labor,  makes  repairs  diffi- 
cult, handling  of  coal,  ashes  and  materials  expensive, 
supervision  inconvenient,  accidents  more  likely,  rent 
higher,  often  interfere  with  manufacturing,  etc, 

(\i\  The  piping  in  such  a  case  is  necessarily  too  long 
with  corresponding  losses,  is  frequently  unfamiliar  to 
newer  employees  with  the  result  of  leaking  valves,  inop- 
erative traps,  excessive  number  of  bends,  reducers,  etc. 

(c)  .'\bsence  of  isometric  or  perspective  diagrams 
causes  much  confusion  in  inspection,  neglect  in  opera- 
tion, danger  in  emergency,  etc, 

(d)  Equipment  capacity  poorly  proportioned  for  the 
service,  or  equipment  not  adapted  for  the  work  not  only 


In  the  endless  variety  of  such  cases  re-location  or  re- 
modelling of  generating  equipment,  forms  of  transmis- 
sion of  power,  etc.,  is  frequently  inadvisable  for  some 
reason  or  other,  such  as  lack  of  space,  lack  of  capital, 
loss  of  production  during  reconstruction  and  the  like, 
but  whenever  such  a  remodelling  is  possible  and  advis- 
able from  the  economic  standpoint  no  architect  or  con- 
tractor should  be  called  on  the  job  until  the  manufac- 
turing executives  have  presented  their  requirements  to 
a  power  specialist. 

Physical  Ch.\r.\cteristic  of  Power  Plants 

The  physical  characteristic  of  a  power  plant  is  deter- 
mined by  three  main  factors  : 

1.  Location  of  the  plant  and  its  fitness  for  the  service. 

2.  Arrangement  of  units  in  relation  to  one  another  in 
space. 

3.  Inherent  efficiency  of  the  equipment. 

.'/  poiver  plant  may  he  defined  as  a  mechanical  instal- 
lation, zvhich  is  capable,  under  human  will,  of  frans- 
f arming  a  certain  form  of  incarnate  energy  (either  po- 
tential or  dynamic )  into  some  other  desired  form  of  en- 
ergy itnthin  pt'cdctermined  time  and  space. 

Location 
Of  all  the  physical  conditions  permanently  affect- 
ing the  economy,  the  location  of  a  plant  is  ail-impor- 
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tant  and  practically  unalterable.  The  most  influen- 
tial of  these  local  conditions  arc  those  in  relation  to: 
A.  fuel,  B.  water  (for  boilers  and  condensers),  C. 
labor,  D.  transportation,  E.  neighborhood,  F.  popula- 
tion, G.  legislature. 

A.  Inasmuch  as  fuel  is  the  most  important  factor  both 
in  expense  and  in  efficiency  of  any  steam  or  other  ther- 
mal power  plant  it  is  evident  that,  i.  sufficient  supply  of 
fuel ;  2.  minimum  haulage  or  transportation,  are  the 
conditions  of  greatest  importance.  While  it  is  imprac- 
ticable to  locate  always  at  the  mouth  of  the  coal  mine  or 
in  the  middle  of  the  oil  field,  those  plants  that  pay  less 
for  fuel  transportation  have  economic  advantage  in  addi- 
tion to  being  more  desirable  from  the  national  view- 
point of  conservation  of  efforts. 

B.  Water  supply  closely  follows  fuel  in  altecting  the 
operating  cost  and  safety  of  the  plant.  Water  supply 
bears  upon : 

I.  water  power  available,  2.  abundance  at  all  sea- 
sons for  boiler  feed,  3.  scale  forming  qualities,  4.  suf- 
ficienc}'  and  temparature  for  condensation.  5.  drink- 
ing qualities. 

It  is  altogether  desirable  to  provide  every  thermal 
power  plant  with  even  a  small  source  of  w-ater  power. 
The  advantages  of  such  combinations  are  large  and 
important  considering  the  expenses  for  banking  extra 
boilers,  carr3'ing  peak  loads,  maintaining  service  dur- 
ing accidents  and  disturbances,  etc.,  provided  the 
overhead  expenses  of  such  installation  do  not  ofTset 
the  advantages  of  the  cheap  source  of  power.  An 
ample  supply  of  water  for  boiler  feed  is  of  course 
imperative,  and  plants  depending  merely  on  the  city 
water  supply  are  usually  half  of  the  time  in  a  pre- 
carious condition  (especially  in  small  communities) 
not  mentioning  the  usual  high  rate  of  such  water 
service. 

C.  While  the  two  above  physical  conditions  of  the 
locality  in  which  the  plant  is  situated  materially  aflect 
both  the  character  of  the  equipment,  the  operating  cost 
and  the  fixed  charges,  the  labor  market  and  local  living 
conditions  in  the  locality  have  perhaps  still  more  influ- 
ence on  the  managerial  problems. 

The  managerial  problems  under  such  conditions  be- 
come more  exacting — all  operations  are  clearly  and  defi- 
nitely standardized,  written  in  plain  language,  instruc- 
tions are  prepared  and  personal  instruction  provided  in 
a  systematic  way.  It  is  not  so  much  the  problem  of 
hiring  fit  men  as  to  make  men  hired  fit  the  job.  and  the 
magnitude  of  such  a  task  can  be  appreciated  only  by 
those  who  have  actually  had  the  opportunity  to  solve  it. 

D.  Transportation  facilities,  both  passenger  and 
freight  are  closely  linked  with  the  just  discussed  local 
factors.  While  satisfactory  means  of  receiving  ade- 
quate and  uninterrupted  supply  of  fuel  and  other  ma- 
terials are  readily  recognized,  especially  where  consid- 
erable fuel  storage  is  not  practicable  or  even  impossible. 
More  than  one  route  for  deliveries  always  puts  the 
plant  into  more  secure  position,  particularly  if  one  is 
liable  to  be  crippled  during  certain  seasons  of  the  year. 

E.  In  the  last  analyses,  the  local  conditions,  habits, 
transportation  facilities  and  social  environment  deter- 
mine the  working  hours,  length  of  shifts,  rotation  of 
watches,  etc.  While  in  general  most  economical  opera- 
tion can  be  maintained  with  four  6-hour  shifts  in  24 
hours,  the  interplav  of  various  local  conditions  makes  it 
extremely  difficult  to  put  these  into  practise.  Similarly 
local  conditions  at  times  may  influence  the  mode  of  com- 
pensation, being  either  favorable  or  hostile  to  bonus  pay- 
ment. 

F.  A  more  or  less  thickly  populated  neighborhood  ex- 
ercises great  influence  on  the  character  of  equipment  and 
mode  of  operation  of  a  central  station.     It  has  a  still 


more  pronounced  efi^ect  on  the  method  and  equipment 
used  in  the  transmission  of  current.  Closely  related  to 
this  is  the  direction  and  the  rate  of  the  growth  of  the 
community  served.  High-tension  transmission,  net  of 
substations,  underground  or  overhead  lines  and  allied 
matters  do  not  directly  relate  to  our  subject,  yet  indi- 
rectly, through  |)henomena  like  power  factor,  extent  and 
time  of  peak  loads,  diversity  factor,  greater  or  lesser 
importance  of  voltage  regulation,  etc.,  are  the  local  fac- 
tors of  utmost  importance  for  the  successful  mastering 
of  power  production. 

G.  Legislative  regulations  as  a  rule  are  very  unlike  in 
different,  sometimes  neighboring,  states  and  frequently 
offer  serious  problems  in  management.  While  one  plant 
cannot  einploy  any  but  state  licensed  firemen,  the  one 
within  the  stone's  throw  is  safely  operated  by  men  with- 
out a  tag  but  with  a  real  knowledge. 
Pl.\xt  Lav-out 

While  generally  speaking  the  machinery  may  be 
moved,  in  a  power  plant  to  the  re-location  of  unfortu- 
nately placed  equipment  is  practically  prohibitive  due 
to  excessive  cost  of  rearrangement  of  special  founda- 
tions, flumes,  piping  and  other  permanent  parts  of 
buildings.  In  this  sense  the  layout  of  the  plant  equip- 
ment is  a  highly  important  factor  permanently  affecting 
the  economy  of  operation.  The  elements  of  this  order 
may  be  grouped  as  follows :  A.  unloading  and  storage 
of  fuel,  B.  handling  of  fuel  and  refuse,  C.  visibility  of 
equipment,  D.  accessibility  of  all  parts,  E.  space  for 
repair  work,  F.  grouping  of  units,  G.  centralization  of 
operation,  H.  safety,  K.  comfort  and  hygiene. 

A.  The  cost  of  unloading  and  handling  coal  varies 
widely,  depending  on  the  facilities  available;  whereas 
in  one  plant  coal  is  unloaded  from  the  barge  drrectly 
mto  overhead  bin  in  the  boiler  room,  in  another  plant 
coal  may  be  shoveled  out  from  cars,  carted  to  a  pile 
then  carted  when  needed  to  a  shed  near  the  boiler  room 
?nd  wheeled  in  as  used. 

B.  Handling  of  fuel  and  furnace  refuse  influences 
the  cost  of  operation  in  a  still  greater  measure. 
Equipment  for  weighing  and  feeding  coal  to  fur- 
naces as  well  as  that  for  disposing  of  soot,  ash  and 
clinkers  in  some  instances  is  so  costly  as  not  to  offer, 
any  advantage  over  manual  handling,  in  other  cases 
no  expense  should  be  spared  to  avoid  interruption. 

C.  The  visibility  of  equipment  does  not  mean  merely 
good  illumination.  \\'ith  the  limited  number  of  attend- 
ants, which  is  common  in  modern  plants  the  arrange- 
ment of  units  and  especiall}'  auxiliaries  is  often  such 
that  the  plain  view  is  obstructed  by  other  machinery 
pillars,  walls,  etc.,  thereby  jeopardizing  safety. 

D.  The  arrangement  of  power  is  frequently  made 
without  due  regard  to  its  accessibility. 

E.  Closei\  connected  with  these  handicaps  ot  poor 
layout  is  that  of  lack  of  working  space  around  the  ma- 
chinery undergoing  repair  or  overhauling. 

F.  Grouping  of  units  is  another  fundamental  require- 
ment for  the  successful  operation  of  the  plant  which 
seldom   receives   due  consideration    from   the  builders. 

(i.  The  principle  which  we  call  centralization  of 
operation  is  comparatively  new.  Its  early  demon- 
stration can  be  found  in  switch  boards  with  remote 
control  of  turbines,  etc.  In  small  plants  this  is  car- 
ried sometimes  to  an  absurdity  by  placing  panels  on 
a  balcony,  thus  doubling  the  crew. 

H.  The  im])ortance  of  safety  arrangement  and  de- 
vices are  so  well  recognized  that  it  is  hardly  worth 
while  to  enlarge  here  on  this  subject. 

K.   Lay  out  of  the  plant  with  due   regard   to  the 
h3-giene  and   comfort  of  the  employee  is   the   para- 
mount requirement  from  every  standpoint. 
(To  be  conthtued) 
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Throuijh  pointing  out  the  doiiiiiiaiit  possibilities  of 
aehierement  in  every  man.  the  author  makes  a  strong 
plea  for  a  study  of  the  humanities  along  with  the 
sciences.  For  mankind  is  infinitely  more  important 
than  inanimate  things  and  stern  technology.  EfKciency 
e-vperts  must  recognize  a  man's  power  and  direct  him 
throuiih   their  oicn  work  toward  the  betterment  of  all. 

iHERE  is  infinite  power  in  a  unit  of  humanity. 
You  may  be  engaged  in  the  commonest  of  toil, 
as  your  way  of  earning  a  Hving,  and  yet  be  pos- 
sessed of  this  mightiest  of  forces.  If  you  are  so  en- 
gaged and  are  of  that  vast  army  of  seekers  who  would 
do  different— would  be  different— the  fault  lies  not  out- 
side yourself.  It  lies  within  you— with  you— and  with 
nobody,  or  nothing  else.  P.e  you  such  a  man,  you  are 
but  sleei)ing.  All-powerful,  did  you  but  know  it,  you  need 
waking.  You  have  it  within  you,  as  all  men  have  it 
within  them,  to  rise  to  the  heights.  You  can  be  any- 
thing you  want  to  be,  provided  you  want  it  hard  enough. 

The  Fates  recog- 
nize this  for  what  =■■■:;;;;; 
it  is,  and  will  give 
way  before  it  as 
surely  as  all  Na- 
ture retires  before 
the   supreme. 


•'ROM         B.\BV 
E.VGIXEER 


Mr.  Charles  U.  Horton,  member  of  The  American 
Society  of  Mechanical  Engineers,  -a'as  educated  in  public 
schools  of  New  York  City  and  at  the  University  of 
New  Mexico.  He  served  a  drafting  room  apprentice- 
ship and  had  twelve  years'  e.vperience  in  designing  spe- 
cial machinery.  As  an  avocation  he  has  pursued  literarx 
Zfork,  tfriting  for  both  fiction  and  technical  publications. 

He  decided,  among  other  things — and  this,  early — that 
there  was  no  single  road  to  success  for  all  men'.  Meix 
varied,  he  saw,  and  therefore  roads  to  success,  he  ar- 
gued, must  vary.  A  man  must  determine  his  own  capa- 
bilities, and  then  determine  ihe  best  and  shortest  route 
to  success  for  a  man  possessed  of  these  capabilities. 

So  pondered  this  youngster,  with  the  result  that,, 
at  the  age  of  seventeen,  and  after  trying  out  numerous 
jobs,  he  found  himself  and  set  out.  He  had  decided' 
upon  engineering  as  a  career.  Also,  he  had  decided 
that  it  was  up  to  him  and  to  nobody  else.  lie  had 
found  the  way — his  way — upward.  It  lay  within  him- 
self. By  what  he 
himself  did,  or  did' 
not  would  he  fail 
or  succeed. 

TH£ 


Thomas  A    Edison  and  men  of  similar  deeds  differ  from  avei 
age  men  in  this — they  are  fully  awake  to  the   realization  of  the 
power  in  themselves  and   the   latent   power  in   every   other   man. 
Each  of  these  masters  of  things  has  a  still  stronger  understanding 
and  grasp  of  the  workings  of  the  human  mind,  and  through  skill- 
ful  guidance  of  the  capabilities  and  possibilities  of  those  around 
him   he  has  worked  out  major  ideas  and  achieved  supreme  results 
Some  thirty  odd 
years     ago,     in     a 
tenement  in  a  met- 

lopolitan  city,  there  was  uttered  the  first  faint  outcry 
of  a  baby ;  a  man-child.  A  son  had  been  born.  The 
father  was  struggling  with  a  poor-paying  business,  prin- 
cipally owing  to  the  fact  that  he  was  in  an  environment 
unfamiliar  t(j  him.  He  had  come  from  the  coun- 
try. The  family  was  in  straightened  circumstances — 
so  much  so,  indeed,  as  to  make  it  necessary  for 
the  son,  at  the  age  of  fifteen,  to  quit  grammar  school 


and  go  hunt  a  job.  Advantages — the  boy  had  none, 
save  that  he  w-as  poor,  a  sure-enough  advantage,  in- 
deed. Yet  he  did  have  ambition — pride,  if  you  will 
— and  with  it  that  most  valuable  of  adjuncts,  an  in- 
quiring and  restless  mind.  Among  other  things,  he 
was  a  rabid  reader.  Once  he  saw  in  a  newspaper 
a  statement  by  Lombroso  to  the  efifect  that  a  large  per- 
centage of  criminals  in  French  and  Italian  jails  had  out- 
standing ears.  The  lad  cried  himself  to  sleep  that 
night,  because  he  himself  had  outstanding  ears.  Later 
he  saw  a  death  mask  of  Lincoln — and  felt  better.  For 
the  man  Lincoln  had  large  ears  that  stood  away  from 
his  head. 

A  seemingly  inconsequential  thing,  yet  it  was  a  big 
thing  in  that  lad's  life.  It  proved  one  of  the  turning 
points  in  his  career.  The  incident  set  him  to  thinking. 
From  that  time  forward  he  took  nothing  for  granted. 
He  had  learned  to  reason.  He  learned  to  use  his  eyes 
— would  shoot  what  he  saw  back  into  his  reasoning 
faculties — cut  from  cause  to  efifect  and  from  effect  to 
cause  like  a  skilled  surgeon.     He  was  making  progress. 


Engi.vkkr'.s; 
Success 

He      succeeded. 

To-day     he     is     a 

recognized   e  n  g  i  - 

neer    of    no  mean 

capacity.    He  paid 

the    price,     to    be 

a   price   than   most   men  pay 

a  short  time.     .\nd  often  the: 

times,    unattainable.      But    he 

stuck  to  his  last.     He  believed  in  the  power  that  lay 

within  himself.     Frequently   he   met  with   temptations 

in  the  shape  of  attractive  offers  outside  the  path  he  had 

chosen  to  take.     But  he  turned  them  all  down.      What 

they  had  for  him  was  not  what  he  wanted,  and  he  clung 


sure.  It  was  more  of 
because  he  went  far  in 
end    looked    distant — at 


grimly  to  what  he  wanted.  He  would  be  what  he 
wanted  to  be — what  he  had  set  out  to  be — or  he  would 
be  nothing.  In  the  end,  as  I  say,  he  got  it.  But  it  cost 
him  much — just  as  it  costs  every  successful  man  much 
to  attain  his  goal.  Yet  today  he  is  glad  of  it — proud 
of  his  success.  He  feels  that  he  has  not  lived  in  vain. 
And  that  is  a  wonderful — a  beautiful,  an  all-satisfying 
feeling  to  know  that  you  have  elected  a  course,  and  have 
stuck  to  it — have  made  your  life  a  service — your  ideals 
real !     No  man  can  do  more. 

There  are  many  such  men.  They  may  be  found  all 
around  you.  Not  knowing  them  intimately,  you,  of 
course,  cannot  know  these  things  about  them.  They 
themselves  do  not  talk,  or  if  they  do  talk,  they  indulge 
in  platitudes  which,  for  the  most  part,  you  feel  do  not 
lell  the  stor\'.  Some  times  they  themselves  don't  know. 
But  of  this  you  may  be  sure.  They  traversed  no  rain- 
bow route  to  the  heights.  There  is  no  such  road.  Suc- 
cess of  any  kind  is  a  fight  from  the  first  faint  gasp — 
an  open  fight,  too — one  possible  to  all  men.  The  secret 
of  it  lies  in  a  power  within  yourself.     You  are  a  single 
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unit  of  humanity.     You  are  one  man-power.     There  is 
no  greater  power. 

Cap.\bilities  of  One  Man 

The  difference  between  the  average  man  and  men  like 
Edison  and  Wright  and  Marconi  and  Holland  and  a 
dozen  other  similar  men,  is  that  they  realized  all  this 
and  the  average  man  did  not.  Edison  and  his 
kind  woke  up.  Some  woke  up  early,  some  late ;  but 
that  matters  little.  The  thing  is  that  they  woke  up. 
And  by  waking  up,  I  mean  coming  to  a  full  knowledge 
and  recognition,  not  so  much  as  to  their  own  capabilities, 
as  of  the  capabilities  and  possibilities  lying  dormant  in 
every  single  unit  of  man.  Each  of  these  men  had  help 
from  other  men  in  bringing  to  a  successful  culmination 
any  one  of  their  major  ideas.  Each  realized  the  possi- 
bilities lying  in  his  next  neighbor,  and  each  gently 
guided  those  possibilities  to  his  own  big  end.  It  was 
not  ruthless  dominance;  it  was  just  what  I  called  it — 
a  gentle  guidance.  The  result  was  success,  both  for  the 
man  and  the  idea.  Each  had  a  grip  on  the  workings  of 
the  mind — his  own  as  well  as  those  around  him — and 
each  won  out.  The  thing  is  not  impossible  to  any  unit 
of  mankind. 

I  am  dwelling  on  this  thing  for  a  purpose.  I  want  to 
pull  engineers,  industrial  owners,  managers,  back  to  a 
realization  of  certain  things  which  they  now  for  the 
most  part  ignore.  I  have  bitten  off  a  big  chunk,  and 
know  it.  I  knew  it  when  I  started  the  first  article  under 
the  title  "Under  New  Management."  But  I  think  the 
thing  worth  the  candle.  Too  great  impetus  given  to 
science  in  the  last  twenty-five  years  has  carried  its  fol- 
lowers past  and  beyond  things  of  no  less  moment  to 
humankind  than  science  itself.  Science  is  beautiful 
Vihen  rightly  understood,  rightly  used,  rightly  pursued. 
But  so  is  humankind.  And,  in  the  last  analysis,  human- 
kind is  infinitely  more  important.  I  well  realize  that  the 
first  automatic  machine  thrust  civilization  a  great  step 
foi-ward.  And  I  am  not  imaware  of  the  fact  that  sci- 
ence developed  the  first  automatic  machine.  But  I 
know  something  else,  I  know  that  the  onward  rush  of 
these  things,  the  wild,  pellmell  haste  to  keep  up  on  the 
part  of  men  of  science,  has  reduced  these  men  to  a  verv 
low  "sensitometer"  regarding  their  relations  and  duties 
tow-ard — even  their  working  knowledge  of — their  fel- 
lowmen.  But  not  all  men  of  science,  however,  for  I 
firmly  believe  Henry  Ford,  for  instance,  to  be  sincere 
in  his  humanitarian  endeavors.  Nevertheless  I  have 
heard  it  said  that  men  who  work  in  the  Ford  plants  are 
either  slaves  or  slave  drivers. 

The  Study  of  Mankind 

All  of  which  suggests  something.  It  suggests  the 
new  note  which  is  creeping  into  our  current  literature. 
This  thing  is  human  study.  More  and  more,  editors 
are  printing  matter  on  this  subject.  Editors  are  taking 
the  pulsebeat  of  the  times.  They  are  alive  to  the  new 
era.  The  world  of  affairs  is  turning  over.  Thinkers 
for  long  have  known  this — but  the  world  of  industry, 
blind  with  its  own  carbon,  surged  forward  without  re- 
gard. One  of  the  results  of  the  world  war  is  the  slo- 
gan, serve  the  State — serve  industry,  in  other  words — 
the  individual  does  not  count!  It  is  the  slogan  of 
Force.  That  the  individual  does  count  is  evidenced  by 
what  the  individual  is  doing  on  both  lines  paralleling 
No  Man's  Land.  Always  the  individual  has  counted — • 
witness  the  Magna  Charta — and  always  the  individual 
will  count.  For  the  power  of  a  single  unit  of  humanity 
must  be  reckoned  in  the  calculations.  It  is  being  so 
reckoned  today — after  the  seeming  breaking  down  of 
civilization.  Men  are  asking  themselves  questions.  We 
are  thinking  less  of  matters  and  the  vagaries  of  roman- 
tic writers  and  rather  more  of  man  the  man — mankind, 


humanitv — the  power  wrapped  up  in  a  single  organism 
of  life.  ' 

The  Human  Unit 

A  man  in  overalls  is  a  single  unit  of  humanity.  He  is 
a  man-power — no  more,  but  certainly  no  less.  As  a 
productive  agent  he  may  be  more  or  less  than  the  great 
average,  depending  on  his  own  capabilities  and  initial 
training,  depending  also  upon  whether  he  did  or  did 
not  wake  up.  But  he  is  an  agent,  a  unit  of  force,  a 
man.  He  may  be  in  overalls  through  personal  misfor- 
tunes, or  he  may — and  generally  is — in  overalls  through 
choice.  I  wish  I  might  drive  home  this  last.  Execu- 
tives are  inclined  to  overlook  it.  They  are  inclined  to 
look  down  upon  the  man  in  overalls,  secretl)',  of  course 
— to  underrate  him  as  a  being.  There  never  was  a 
greater  wrong  done.  .Show  me  a  gang  of  workmen,  and 
I'll  show  you  a  greater  percentage  of  men  of  ideals — and 
sticking  to  them — than  will  be  found  among  a  like  sized 
group  of  executives.  I  know  whereof  I  speak  because 
I  have  associated  intimately  with  both  extremes  in  the 
industrial  world,  and  was  looking  for  these  things. 

But  to  return. 

In  an  assemblage  of  men  in  overalls  always  I  see  em- 
bodied the  true  humanity.  Men  of  force,  of  dominance 
— equally  with  nations  of  force  and  dominance — do  not 
reflect  those  first  teachings  of  that  lowly  group  on  the 
edges  of  the  Red  Sea  two  thousand  years  ago.  I  say 
this,  lest  we  forget — lest  we  forget,  you  and  I.  Pres- 
ident Wilson  realized  this,  and  held  the  forces  of  this 
nation  in  check  until  the  vei"y  principles  for  which  he 
held  the  nation  in  check  were  so  violated  as  to  compel 
him  to  unleash  a  counter  force  of  equal  might  to  stay 
the  first  ruthless  force.  In  my  estimation,  President 
Wilson  is  a  true  humanitarian — the  third  greatest  Pres- 
ident we  have  had — because  he  is  the  third  great  hu- 
manitarian who  has  occupied  the  executive  chair.  Lin- 
coln was  the  second,  and  Washington  was  the  first. 
Each  one  was  a  single  unit  of  humanity,  each  repre- 
sented a  single  unit  of  man-power,  and  each — get  this — 
was  a  man  who  viewed  science  with  unfamiliar  eyes. 
Being  what  they  were,  each  one  because  he  was  what 
he  was — a  true  humanitarian — wielded  a  power  greater 
than  ever  science  wielded  at  its  grimmest  best.  Science 
and  the  Humanities !  "There  ain't  no  such  animal" — 
not  in  toto — because  today  the  two  things  are  rank  op- 
jiosites.  But  there  can  be,  and  there  will  be  a  union  of 
them  by  and  b}'. 

Efficiency  and  Humanity 

The  true  efficiency  man  is  a  humanitarian.  Lender- 
stand  me,  I  said  the  true  efficiency  man.  And  why? 
I'll  tell  you  that.  His  first  apprehension  upon  entering 
a  client's  plant  for  the  initial  survey — and  always  he  en- 
ters with  apprehension — has  to  do  wholly  with  the  char- 
acter of  the  workmen  employed  therein.  He  knows 
that  his  success  or  failure  will  depend,  not  on  the  qual- 
ity or  quantity  of  the  machine  tools  to  be  found  here, 
nor  yet  on  the  character  of  the  organization  as  he  has 
been  given  to  know  it  by  one  or  another  of  the  execu- 
tives, but  rather  on  the  kind  of  labor,  men  or  women, 
old  or  young,  which  he  sees  around  him.  He  is  dealing 
more  or  less  with  intangibles,  and  he  knows  it,  or  does 
not,  accordingly  as  he  knows  his  business  or  does  not 
know  it.  He  has  to  do  solely  with  the  human  element ; 
and  because  the  human  element  is  so  little  known  and 
vmderstood  bv  employers,  he  himself — like  his  profes- 
sion— like  the  results  of  his  endeavors  in  practicing  his 
profession — is  uncertain.  Sometimes  he  fails.  But 
that  is  his  fault.  He  fails  because  he  is  lacking  in 
knowledge  of  the  fundamentals  of  humanity. 

I  think  I  hear  someone  asking  where  to  go,  what  to 
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study,  to  gain  a  knowledge  of  the  humanities.  I  can 
only  say  with  some  wise  one  of  the  past,  "the  proper 
study  of  mankind  is  man."  It  is  no  e.xact  science,  as 
yet,  but  rather  is  it  founded  on  age-old  observations 
handed  down  to  us  from  barbarous,  even  savage,  an- 
cestors. Therefore,  efficiency  men  are  born,  not  made. 
The  true  efficiency  man  is  one  who  is  large  in  the  hu- 
manities through  instinct.  Fie  is  one  who  is  big  in  the 
natural  sympathies.  There  are  many  such  men.  The 
trouble  is  that  the  work  of  efficiency,' as  such,  does  not 
attract  men  of  such  larger  sympathies,  because  the 
work,  as  practiced  more  or  less  today,  has  as  its  very 
root  and  branch  for  success  the  curbing  of  human 
instincts. 

One  .'^uch  man  whom  I  know  quit  the  game  because 
he  could  not  bring  himself  to  putting  a  stop  watch  upon 
girls.  But  these  mechanisms  will  not  last.  True  ef- 
ficienc}-  is  aborning,  is  having  its  pains  and  tribulations, 
its  misunderstandings,  just  as  everything  new  has  come 
into  the  world.  And  when  it  grows  to  its  correct  es- 
tate, then  will  appear  men  of  proper  calibre  to  carry  it 
forward  and  onward  to  its  own.  These  men,  as  has 
been  said,  will  be  of  native  and  natural  .sympathies, 
men  of  the  type  of  James  W'hitcomb  Riley,  for  instance, 
or  Mark  Twain — to  name  men  in  the  popular  mind — 
men  whose  works  show  keen  interest  in  and  under- 
standing of  the  workings  of  the  ordinary  human  in- 
telligence. 

I.\DUSTRY  Rests  on  the  Hum.-vn  Being 
That  is  it,  summed  up.  Industry  will  survive  or  per- 
ish on  its  knowledge  of  the  human  being,  the  single  unit 
of  humanity — one  man-power.  Science  must  come 
down  off  its  high-horse;  mix  with  folks;  look 
around,  with  hands  in  side  pockets,  beamingly.  It  must 
cultivate  a  kindly  eye,  a  friendly  smile,  a  genuine  and 
intimate  sense  of  brotherhood.  The  "holier  than  thou" 
attitude  no  longer  will  do.  Science  is  not  ALL — grant- 
ing it  is  much.  Science  must  become  one  with  human- 
ity, not  be  opposed  to  it ;  for  in  thus  becoming  one  with 
folks  science  will  learn  about  folks.  There  is  much  to 
learn — much  which  science  today  does  not  or  will  not 
concede.  Thinking  only  of  machines,  or  the  scientific 
equivalent  of  machines,  science  views  mankind  in  the 
light  of  a  machine. 

A  machine,  man  operated,  turns  out  so  many  parts. 
Ten  machines,  likewise  man  operated,  will  not  turn  out 
ten  times  as  many  parts.  They  ought  to,  but  they 
won't.  Up  to  recently,  it  was  so  figured.  Efficiency 
men  revealed  the  truth  of  the  falsity  of  the  science- 
supplied  declaration.    Science  got  a  setback. 

"Dear,  me  suz !  What  has  happened — -Oh,  dear!" 
This  hai)pened:  The  figures  were  warped.  Something 
was  left  out  of  the  calculation — something  of  most  vital 
importance.  Science  clean  forgot  Jim  and  Tom  and 
Hank.  So  did  the  Hohenzollerns — master  scientists — 
in  their  war  calculations.  They  clean  forgot  the  poilu 
and  Tommy  .\tkins  and  the  Yanks — the  individual,  the 
single  unit  of  humanity — even  as  the  result  will  prove 
that  they  quite  overlooked  the  same  thing  in  their  own 
domains — the  men  making  u|)  their  own  armies.  It  will 
be  a  fateful  oversight. 

IxDrsTRv's   BRE.\DTir    Must   Be  the   Bre.vdth   or 
Education 

President  Schurman  of  Cornell  University  is  quoted 
as  saying  that  "an  educated  man  should  know  some- 
thing of  everything  and  everything  of  something."  Ad- 
mirable goal  though  this  is,  it  nevertheless  is  imjiossihie 
for  man  to  attain.  This  is  an  age  of  specialists.  Knowl- 
edge has  become  too  wide,  loo  scattered,  for  a  single 
intellect  ever  to  compass.     But  wc  nil  r.nn  .itt.-iin  to  a 
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little  knowledge  of  man_\-  things.  Scientists  do  not  be- 
lieve this— at  least,  give  no  evidence  of  holding  to  this 
belief.  And  because,  like  a  snowball  sent  rolling  down 
hill,  gathering  more  snow  and  yet  more  snow  as  it  goes, 
mankind  has  flocked  and  continues  to  flock  to  the  stand- 
ards of  education  advocated  by  scientists,  the  world 
has  become  gradually  warped,  biased,  narrow  and  big- 
oted, concerning  those  things  that  are  no  part  of  science. 
Yet  these  things  exist.  They  always  have  existed. 
And  always  they  have  had  their  big  share  in  the  ad- 
vancement of  civilization.  For  what  is  civilization  but 
a  knowledge  of  the  value  of  truth  and  beauty  in  nature, 
literature  and  art  as  these  reflect  nature !  So  the  clas- 
sics make  for  civilization  where  the  sciences  make  only 
for  the  immediate  present — the  now — ways  to  an  end, 
a  job  and  a  vocation  for  youth  fresh  from  college.  He 
gets  the  other  thing  later,  if  at  all,,  through  a  course  in 
home  reading.  Granted  that  the  necessity  of  keeping 
pace  with  the  times  today  is  a  matter  of  technical 
knowledge.  One  must  grant  that  as  things  are  in  this 
day  and  age.  Yet  how  infinitely  more  desirable  it  is,  if 
one  have  a  full  and  happy  life,  to  possess  deeply 
rooted  in  oneself  a  knowledge  and  love  of  all  that  which 
is  the  very  foundation  of  society — the  great  master- 
pieces of  literature  and  art,  the  profound  trutlis  as 
taught  by  the  lowly  Galilean.  \\'e  passed  through  this 
once  as  a  race — the  Dark  Ages— and  then  emerged 
from  it.  We  are  out  of  it  today — but  rapidly  going 
back.  To  know  a  little  something  about  everything  will 
serve  to  stay  us  in  our  civilization. 

Specialists  In  the  Hum.-vnities 
One  man-power!  That  is  it.  To  realize  fully 
the  great  force  wrapped  up  in  a  single  unit  of  hu- 
manity, and  to  make  use  of  it — that  is  it!  Efficiency 
men  will  lead.  They  will  lead  because  they,  above  all 
other  professional  men,  practice  in  and  for  and  through 
and  on  the  human  elements.  They  will  be  the  happy 
go-betweens.  Possessed  of  an  insight  into  the  vagaries 
of  the  human  mind  by  reason  of  birth  and  training,  ef- 
liciency  men — the  true  efficiency  men — will  show  execu- 
tives the  way — show  them  wherein  the  plant  may  be 
made  productive  without  robbing  Peter — or  in  this  case, 
Tom  and  Jim  and  Hank,  or  F.stelle  or  Alice  or  Gladys. 
The  stop  watch  won't  count  so  much  as  the  rest-room, 
or  the  mid-morning  jieriod  of  recreation,  or  the  com- 
munity house,  or  the  electric  fans,  or  anyone  of  a  hun- 
dred devices  known  to  ease  the  daily  toil  for  workers. 
Efficiency  men  will  learn  these  things,  and  some  of  them 
have  learned  them  already,  and  having  learned  them, 
these  others,  the  executive  world  of  industry  will  be 
glad  to  acknowledge  the  presence  among  them  of  this 
group  of  men — specialists  in  the  humanitie.s — and  to 
give  them  free  rein  in  their  plants. 

So,  we  all  have  it  within  us  to  go  big.  We  all  have  it 
in  us  to  help  others  go  big.  We  are  all  bigger  and 
better  than  we  know.  From  the  lowliest  machine 
helper  to  the  biggest  industrial  owner,  we  are  single 
units  of  humanity.  Each  is  a  potential  force  that  can 
rock  the  earth.  Only  we  don't  want  to  rock  the  earth. 
We  are  all  aboard,  and  all  headed  the  same  way,  and 
all  getting  ours  in  accordance  as  we  demand  it  as  we  go. 
No  one  can  rule  the  world  and  get  away  with  it,  unless, 
like  the  Nazarcne,  he  tries  to  rule  for  the  greatest  good 
of  the  greatest  number.  Efficiency  men  have  come 
?mong  us.  They  have  in  their  hands  a  great  force  for 
good,  or  a  great  force  for  evil.  Let  them  not  use  this 
force  meanly.  Let  them  go  abroad  with  an  altitude  tl>at 
is  kindly,  with  a  true  sense  of  justice  and  proportion, 
and  the  result  will  be  a  well-defined  betterment  of  all 
concerned — themselves,  their  clients,  their  workable 
units,  mankind. 
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5«v,l|n:     (l;S     AclivO     ('nun.       ,,  \.:\\,n,      iVl  I.CSft    be    C^Om  i 'vl  1 

and  Coii¥iiiccdl  in  iiegard  to  Cjiianges 


Today  labor  is  asking  for  a  voice  in  its  ozvn  manaqc- 
meiit.  It  is  therefore  especially  Atting  to  republish  this 
address  delivered  at  the  Frederick  IV.  Taylor  memo- 
rial meeting  October  22,  1915,  in  which  Mr.  Brandeis 
laid  down  the  principle  that  labor  must  be  consulted  in 
regard  to  industrial  changes,  convinced  that  they  are 
right  and  give  its  consent  before  they  are  put  into 
effect.  For  in  a  democratic  community  men  who  arc 
to  be  affected  by  a  proposed  change  of  conditions  must 
be  consulted  in  regard  to  them.    ■ 

Mr.  Louis  D.  Brandeis  is  now  .Associate  Justice  of 
the    United    States   Supreme    Court.      Throughout    his 

IT  was  Taylor's  purpose  to  make  the  laborer  worthy 
of  his  hire ;  to  make  the  hire  worthy  of  the  laborer ; 
to  make  the  standard  of  living  and  the  conditions 
of  working  worthy  to  be  called  American.  The  Ameri- 
can standard  of  living  implies  a  wage  adecjuate  for 
proper  housing  and  food  and  clothing,  for  proper  edu- 
cation and  recreation  and  for  insurance  against  those 
contingencies  of  sickness,  accident,  unemployment,  pre- 
mature death  or  superannuation,  which  fall  so  heavily 
upon  the  working  classes.  That  standard  implies  hours 
of  labor  sufficientlv  short  to  jiermit  those  who  work  to 
perform  also  their  duties  as  citizens  and  to  share  in  the 
enjoyment  of  life.  That  standard  implies  postpone- 
ment of  the  working  period  to  an  age  which  enables 
the  child  to  develop  into  a  rounded  man  or  woman. 
That  standard  implies  working  conditions  which  are 
not  only  consistent  with  the  demands  of  health  and 
safety,  but  are  also  such  as  may  make  work  for  others 
what  is  was  for  Taylor — the  greatest  of  life's  joys. 

Taylor  recognized  that  in  order  to  make  such  a  stand- 
ard of  living  and  of  working  attainable,  the  produc- 
tivity of  man  must  be  greatly  increased;  that  waste 
must  be  eliminated,  and  particularly  the  waste  of  effort 
which  bears  so  heavily  upon  the  worker.  And  yet  the 
man  who  sought  to  so  develop  industry  as  to  enable 
labor  to  reach  these  higher  standards  of  working  and 
of  living,  met,  throughout  his  life,  wide-spread  opposi- 
tion from  those  whom  he  sought  particularly  to  help. 
Let  all  who  are  undertaking  to  carry  forward  his  work 
recognize  this  hostility  as  a  fact  of  fundamental  im- 
portance; for  it  presents  the  main  problem  which  con- 
fronts scientific  management. 

The  causes  of  this  hostility  are  twofold  : 

First.  Only  a  part  of  the  necessary  industrial  truths 
have  been  as  yet  developed. 

Second.  The  necessary  assent  to  the  application  of 
these  truths  has  not  been  obtained. 

L.^BOR  Must  Be  Conserved  .\nd  Developed 
Taylor  was  a  great  scientist.  He  established  certain 
truths,  fundamental  in  their  nature.  But  he  obviously 
covered  only  a  part  of  the  field  of  inquiry.  The  truths 
he  discovered  must  be  further  developed  and  they  must 
be  supplemented  by  and  adjusted  to  other  truths.  The 
greater  productivitj-  of  labor  must  be  not  only  attain- 
able, but  attainable  under  conditions  consistent  with  the 
conservation  of  health,  the  enjoyment  of  work,  and  the 
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professional  career  as  a  lawyer  he  nas  counsel  in  tnany 
important  investigations  and  eases  involving  the  rights 
and  interests  of  the  public.  Thus  he  ivas  counsel  for 
the  people  in  proceedings  involving  the  constitutionality 
of  the  women's  ten-hour  laws  of  Oregon  and  Illinois, 
the  Ohio  nine-hour  law',  the  California  eight-hour  law. 
and  the  Oregon  ma.ximum  wage  laiv  of  1914.  He  was 
aclize  in  preserving  the  Boston  municipal  subway  sys- 
tem :  in.  establishing  the  Boston  sUding-scale  gas  sched- 
ule, and  in  furthering  Massachusetts  savings  bank  in- 
surance. Justice  Brandeis  has  been  on  the  Supreme 
Court  bench  since   1916. 

development  of  the  individual.  The  facts  in  this  re- 
gard have  not  been  adec|uately  established.  In  the 
task  of  ascertaining  whether  proposed  conditions  of 
work  do  conform  to  these  recjuirements,  the  laborer 
should  take  part.  He  is  indeed  a  necessary  witness. 
Likewise  in  the  task  of  determining  whether  in  the  dis- 
tribution of  the  gain  'n  productivity,  justice  is  being 
done  to  the  worker,  the  participation  of  representatives 
of  labor  is  indispensable  for  the  inquiry  which  involves 
essentially  the  e.xercise  of  judgment. 

Furthermore,  those  who  undertake  to  apply  the  truths 
which  Taylor  disclosed  must  remember,  that  in  a 
democracy  it  is  not  sufficient  to  have  discovered  an  in- 
dustrial truth,  or  even  the  whole  truth.  Such  truth 
can  rule  only  when  accompanied  by  the  consent  of 
men. 

We  who  have  had  occasion  to  consider  the  hostility 
of  labor  leaders  to  the  introduction  of  scientific  man- 
agement, know  that  the  hostility  has  in  large  measure 
been  due  to  misunderstanding.  Much  of  all  the  waste 
v.hich  Taylor  undertook  to  eliminate,  ha>  no  direct  re- 
lation to  the  specific  functions  of  the  workingman.  It 
deals  with  waste  in  machinery,  in  sujiplies,  in  plan- 
ning, in  adjustment  of  production  and  distribution — 
matters  in  which  changes  cannot  possibly  affect  the 
workman  injuriously.  And  yet  we  found  in  many  lead- 
ers of  labor  undiscriminating  opposition  to  the  whole 
of  the  so-called  Taylor  system.  But  even  if  we  suc- 
ceed through  education  in  eliminating  the  general  hos- 
tility to  the  introduction  of  scientific  management  in 
departments  of  the  business  which  do  not  directly  af- 
fect labor,  there  will  remain  a  wide  field  where  the  pro- 
posed changes  do  directly  affect  labor  in  which  there 
is  determined  opposition.  This  opposition  can  be  over- 
come only  through  securing  the  affirmative  cooi>eration 
of  the  labor  organizations. 

Labor  Must  Be  Convinced  That  Industrial  Truths 
.\re  Hum.\x  Truths 
In  a  democratic  community  men  who  are  to  be  af- 
fected by  a  proposed  change  of  conditions  should  be 
consulted,  and  the  innovators  must  carry  the  burden 
of  convincing  others  at  each  stage  in  the  process  of 
change  that  what  is  being  done  is  right.  Labor  must 
have  throughout  an  opportunity  of  testing  whether  that 
which  is  being  recorded  as  a  truth,  is  really  a  truth,  and 
whether  it  is  the  whole  truth.     Labor  must  not  onh-  be 
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convinced  of  the  industrial  tiuths — which  scientific 
management  is  disclosing — but  must  also  be  convinced 
that  those  truths  are  consistent  with  what  may  be 
termed  human  truths.  Is  the  greater  productivity  at- 
tained clearly  consistent  with  -the  health  of  the  body, 
the  mind  and  the  soul  of  the  worker?  Is  it  consistent 
industrial  freedom?  Is  it  consistent  with  greater  joy 
in  work,  and  generally  in  living?  These  are  questions 
which  must  be  answered  in  the  affirmative,  and  to  the 
satisfaction,  not  of  a  few,  merely,  but  of  the  majority 
of  those  to  be  affected. 

L.^BOR  Consent  and  Cooper.xtion  Must  Be  Obtained 
To  do  honor  to  Mr.  Taylor  and  to  worthily  carry 
forward  his  work,  those  who  are  his  disciples,  and  those 
who  may  become  such,  should  recognize  that  they  have 
in  the  solution  of  these  questions  a  call  upon  them  for 
patient  effort,  no  less  exactly  and  severe  than  that  to 
which  Taylor  subjected  himself  when  pursuing  the  law 
of  cutting  steel.     Every  step  in  the  installation  and  the 
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workmg  out  of  scientific  management  calls  for  such 
cooperation  by  representatives  of  labor.  The  obstacles 
to  securing  it  are  great.  Twenty-five  years  may  be 
required  to  remove  them  fully.  But  wha'tever  the  time 
required  to  fully  convince  organized  labor,  it  must  be 
given,  if  our  work  is  to  be  well  done.  The  consent  and 
the  cooperation  of  the  worker  so  represented  must  be 
secured.  In  no  other  way  can  we  attain  in  full  meas- 
ure the  increase  of  productivity  upon  which  our  well- 
being  so  largely  depends.  In  no  odier  way  can  we  se- 
cure that  joy  in  work  without  which  increase  of  pro- 
ductivity will  not  bring  greater  happiness.  In  no  other 
way  can  we  attain  that  freedom  and  development  of  the 
worker  without  which  even  his  greater  happiness  would 
not  promote  the  general  welfare.  Let  us  work  unremit- 
tingly in  the  spirit  of  Taylor  to  solve  the  problem  he 
left  unsolved.  In  the  solution  of  that  problem — which 
in  a  true  sense  is  the  labor  problem — the  greatest  honor 
will  be  done  to  his  memory  and  the  greatest  service  to 
mankind. 
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Its -R  el  a  turns  to  ''Anu'  _  „ijd  its  Ma.i.-...  ,i_...;,.„. 


Ill  this  installment  the  author  states  and  ansu'ers 
from  experience  sixteen  problems  connected  with  the 
establishing  and  operation  of  an  employees'  benefit  as- 
sociation. The  questions  concern  the  financial  affairs 
of  the  association,  the  qualifications  for  and  the  limita- 
tions of  membership,  and  the  duties  and  responsibilities 
of  the  officers. 

I  HE  employees'  benefit  association  is  of  and  for 
the  employees.  Then  why  not  let  them  run  it 
themselves,  confining  our  efforts  to  giving  them 
the  benefit  of  our  experience  to  guard  against  inef- 
ficiency and  mistakes?  Those  who  have  followed  the 
data  and  suggestions  given  in  the  first  group  of  prob- 
lems presented  in  Industrial  Man.xgement  for  Janu- 
ary have  no  doubt  reached  the  conclusion  that  the  asso- 
ciation should  be  managed  either  jointly  by  employees 
and  employer,  or  by  the  employees  with  the  fullest 
cooperation  of  the  employer  in  the  form  of  counsel. 

In  my  opinion  the  association  should  'be  of,  by  and 
for  the  employees.  The  returns  to  the  employer  are  of 
such  a  nature  that  they  cannot  be  weighed  or  measured, 
in  fact,  these  returns  come  in  proportion  to  the  cube 
of  unselfishness  which  we  put  into  our  efforts  to  help 
boost  the  interests  of  employees  in  the  association. 

The  succeeding  four  groups  of  problems  to  ajipear  in 
later  issues  of  Industrial  ^IAN.\Gl•;^IENT  deal  with  ben- 
fits,  rates  of  dues  and  the  measuring  of  results. 

The  problems  presented  in  this  installment  must  be 
considered  first  because  of  their  bearing  upon  those  to 
come  later.  Some  of  the  charts  appearing  in  this  group 
will  be  referred  to  in  subsequent  groups. 

Problem  Number  14 

Should  the  Payment  of  Benefits  Be  Guaranteed 

BY  THE  Employer? 

In  13  per  cent,  of  the  associations  investigated  the 
jjayments  of  benefits  is  guaranteed  by  the  establishments- 
The  bulk  of  these  are  managed  either  by  the  establish- 
ments or  by  the  employees  and  establishments  jointly. 

Where  guarantees  are  given,  they  are  sometimes  con- 
ditional upon  the  members  observing  the  rules  govern- 
ing   the    associations,    or    upon    the    handling    of    all 


yir.  W.  L.  Chandler  has  had  experience  in  every  de- 
partment of  the  plant  where  he  is  iiotf  assistant  treas- 
urer. The  Dodge  Manufacturing  Company.  Of  late 
years  he  has  specialised  on  the  study  of  employees' 
relations.  He  has  been  identified  with  many  local  and 
national  movements,  and  was  chairman  of  the  Danger 
Emblem  Committee  of  the  A'ational  Safety  Council. 

the    moneys    by    the    establishments    themsehes,    etc. 

In  helping  to  start  a  new  association  the  employer 
might  feel  like  guaranteeing  its  success.  On  the  other 
hand,  the  initiation  or  membership  fees  should  be 
enough  to  start  it  successfully. 

The  association  should  be  operated  with  rates  great 
enough  to  avoid  the  need  of  assessments,  without  at  the 
same  time  having  excessively  high  rates. 

Employees  should  have  confidence  in  the  .safety  of 
the  Association,  and  if  rates  are  right,  the  guarantee 
will  serve  only  to  emphasize  safety.  There  are  other 
and  better  ways  of  creating  and  maintaining  confidence 
which  are  covered  under  various  problems,  but  if  rates 
are  safe,  the  establishment  may  well  guarantee  results. 

My  opinion  is  that  a  guarantee  is  not  necessary  to 
create  confidence  if  the  work  of  promotion  has  been 
properly  handled. 

Pkoble.m  Nu.mber  15 
Should  .An  As.soci.\tion  Incorpok.\te? 

This  question  of  incorporation  may  be  decided 
differently  in  different  states.  Any  one  wishing  to 
secure  accurate  information  on  the  legal  points  in- 
volved should  consult  an  attorney.  So  far  in  the 
writer's  search  nothing  has  been  found  to  indicate 
that  incorporation  is  legally  necessary  or  even  par- 
ticularly advantageous.  There  seem  to  be  few  legal 
decisions,  but  enough  are  available,  however,  to  in- 
dicate the  status  of  an  association  at  common  law. 

Associations  are  considered  to  be  legal  whether 
incorporated  or  not,  and  decisions  arc  usually  based 
on   their  constitutions   and  by-laws. 

It  has  been  held  that  benefit  associations  are  not 
insurance  companies  in  the  usual  meaning  of  the 
term,  and  arc  not  subject  to  the  restrictions  of  the 
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insurance  laws,  and  that  they  may  be  operated  by 
establishments  for  the  benefit  of  their  employees 
and  themselves. 

It  has  also  been  held  that  associations  are  not 
partnerships  unless  made  so  by  statute,  and  that 
they  cannot  be  classed  as  charity  or  benevolence. 

Members  of  an  unincorporated  association  cannot 
sue  the  association  for  an  act  of  tort  cornmitted  by 
its  oiScers  or  employees.  This  even  applies  to  mal- 
practice of  association  physicians  which  can  only  be 
charged  against  the  physicians  themselves. 

When  incorporated,  the  status  of  the  association 
is  changed,  but  the  law  will  fix  the  responsibility 
according  to  the  circumstances  of  incorporation. 

Less  than  half  the  associations  are  incorporated. 

Associations  may  find  it  advisable  to  eliminate 
the  word  "Lisurance"  from  their  by-laws  and  docu- 
ments to  avoid  the  possibility  of  some  technically 
inclined  person  construing  it  to  be  subject  to  the 
insurance  law. 

Problem  Number  i6 
How  Should  An  Assoclation  Be  Fin.'\nced? 

The  plan  in  general  use  seems  to  be  to  look  to  the 
members  to  carry  all  or  part  of  the  expense.  The 
cases  where  the  establishments  bear  the  entire  ex- 
pense seem  to  be  confined  principally  to  accident 
associations  covering  accidents  while  on  duty  only, 
or  in  a  few  cases  to  employers  who,  through  gener- 
osity, as  a  raise  in  pay,  or  (as  in  one  case)  to  shut 
out  a  union,  have  absorbed  the  expense. 

Twenty-nine  per  cent  of  the  establishments  con- 
tribute to  the  associations  various  amounts  which 
cannot  be  tabulated  in  a  way  to  be  of  any  service. 
The  average  annual  contribution  amounts  to  $i.8i 
per  member  of  the  associations  which  receive  such 
assistance. 

According  to  the  plans  proposed  for  compulsory 
health  insurance,  the  employer  is  expected  to  con- 
tribute a  percentage  of  the  cost  of  operation  as  rep- 
resenting the  contribution  of  the  industry  toward 
caring  for  those  employed  in"  it.  The  employee  is 
expected  to  contribute  his  share  and  the  state  is 
supposed  to  pay  a  smaller  portion  as  representing  the 
general  responsibility  of  society,  and  to  give  the  state 
greater  rights  in  the  control  of  the  associations. 

If  the  employer  allows  the  officers  of  an  association 
to  transact  the  business  of  the  association  on  company 
time,  the  members  should  carry  the  balance  of  the  load. 
In  fact,  they  may  ask  what  the  employer  expects  to 
get  out  of  it  if  he  ofifers  to  carry  their  burden  as  re- 
flected in  the  cost  of  benefits.  Labor  does  not  count 
the  cost  of  clerical  help  and  will  not  raise  any  question 
legarding  the  time  the  officers  put  in  on  association 
activities. 

Chart  2  shows  the  distribution  of  income,  and  outgo, 
in  an  average  healthy  association.  Mercantile  transac- 
tions embodied  the  sale  of  books  and  other  merchan- 
dise. The  cost  of  the  merchandise  appears  below  and 
the  amount  realized  from  sales  is  shown  above.  The 
profits  on  these  sales  paid  all  expenses  of  the  asso- 
ciation. 

The  Dodge  Manufacturing  Company  allows  the  offi- 
cers to  transact  the  business  of  the  associatoin  on  com- 
pany time,  so  that  this  expense  is  not  included. 

Dues  greatly  exceeded  the  amount  needed  for  bene- 
fits of  all  kinds.  Mercantile  profits  are  placed  to  the 
credit  of  an  emergency  fund,  which  may  be  used  as 
occasions  demand  without  influencing  the  soundness 
of  the  association,  as  might  be  the  case  if  the  general 
fund  was  used  for  emergencies  not  covered  in  regular 
benefits. 


Amounts  have  been  loaned  to  members  financially 
embarrassed  by  long  drawn  out  disabilities.  This  form 
of  a  loan  sometimes  involves  considerable  risk,  al- 
though thus  far  no  losses  have  been  sustained  in  that 
way. 


DUES 

Iimhuto.  fEESl»iri 

.MERCAMTILE      ^-^_ 

DISiBlUPr    BENtFITS 

CH.\KT    2.      RELATION    OF    INCOME    .\ND    OUTGO    FOR    A    RELIEF    ASSO- 
CIATION.   19 1 5 

Dues  should  be  sufficient  to  cover  all  losses  and  ex- 
penses and  also  permit  of  dividends  occasionally. 

Problem  Number  17 

Should    There    Be    More    Th.\n    One    Class    of 

^Iembers? 

Thirty  per  cent  of  the  associations  have  more  than 
one  class  of  membership.  Of  these,  16  per  cent,  use 
age  as  a  basis ;  72  per  cent,  use  wages ;  8  per  cent,  use 
sex,  while  conjugal  conditions,  occupation,  physical 
condition,  amount  of  benefits  desired,  adults  and  ap- 
prentices are  other  factors.  Some  associations  use 
more  than  one  basis.  Where  dues  were  a  uniform  per- 
centage of  wages,  the  members  were  not  considered  as 
classed  into  groups.  Associations  collecting  uniform 
dues  but  paying  varying  benefits  are  not  included 
above. 

So  long  as  the  disability  benefits  from  all  sources  do 
not  exceed,  say  90  per  cent,  of  wages,  an  employee 
should  be  encouraged  to  insure  up  to  say  66%  per 
cent,  of  his  wages.  This  can  be  arranged  by  different 
classes,  or  by  unit  memberships  of  which  members  may 
select  the  ones  which  best  suit  their  needs.  (See  Dodge 
By-Laws,  Art.  VIII,  Sec.  3.) 

Sec.  3.  The  regular  dues  each  two  weeks  or  half  month 
pro  rata  shall  be  determined  by  the  benefits  which  the  member 
elects  to  take  as  follows : 

A.  Temporary  disability  benefits 
not  to  e-xceed  thirteen  weeks 
for  one  disability,  nor  more 
than  twenty-six   weeks   in   any 

one   calendar   year  i  Unit  2  Units  3  Units  4  Units 

Benefits  for  each  week  dav 
after  the  first  three  days  $  .50      Sl.oo      $1.50      $2.00 

Amount  of  dues  per  week 
for  this  benefit  .05  .10  .175         .25 

B.  Death  of  Member 

Benefit  to  be  paid  at  death 
of  member  50.00     100.00     150.00    200.00 

Weekly  due's  for  this  benefit      .015        .025        .045        .06 

C.  Death  of  wife  of  member  pro- 
vided she   lived  in  the  United 

States  at  time  of  her  death        50.00     100.00     150.00    200.00 
Weekly  dues  for  this  benefit       .03  .05  .09  .12 

D.  Death  of  dependent  child  over 
2  years  and  under  16  years  of 
age 

Benefits  in  excess  of  $50  may . 
not  be  taken  for  children 
under  6  years  of  age 

Benefits  to  be  paid  for  each 
child  at  death  25.00      50.00      ;5-oo     100.00 

Weekly  dues  for  each  child.      02  .04  .06  .oS 

E.  Club  benefits,  including  use  of 
club  rooms  and  such  privileges 
as  go  with  them 

Weekly  dues  and  privileges  -OS 

In  the  Dodge  Association,  the  experiment  was  tried 
of  making  no  eflfort  to  influence  the  amount  of  insur- 
ance taken.  During  this  experiment,  591  new  members 
joined  and  of  these  the  percentages  indicate  that  com- 
pensation laws  meet  the  popular  fancy  when  they  pro- 
vide from  50  to  60  per  cent,  of  wages  for  disability. 

Sales  efforts  show  that  men  may  be  influenced  to  in- 
sure more  adequately  than  if  left  to  themselves. 
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Graduated  dues  and  benefits  should  be  provided  to 
permit  flexibility. 

Problem  Number  i8 

Should  Age  Limits  Be  Adopted  as  Conditions  of 

Membership? 

Forty-four  per  cent,  of  the  associations  report  no 
minimum  age  limit;  9  per  cent,  have  14  years;  16  per 
cent,  have  16  years;  20  per  cent,  have  18  years;  and 
5  per  cent,  have  21  years;  v^fhile  the  balance  (6  per 
cent.)  range  from  10  to  20  years. 

Associations  frequently  fix  minimum  age  limits  high- 
er than  the  employment  age  limits  of  the  establish- 
ments.    I  cannot  see  the  justice  in  this  practice. 

No  minimum  age  limit  should  exist.  If  a  person  is 
old  enough  to  work  and  pay  dues,  no  restrictions  should 
be  placed  in  his  way.  Young  members  are  the  life  of 
an  association  and  it  will  prosper  directly  in  propor- 
tion to  the  percentage  of  its  young  members.  While 
ever}'  effort  should  be  made  to  secure  young  members, 
it  is  unfair  to  unduly  hamper  older  applicants. 

Twelve  per  cent,  of  the  establishments  where  asso- 
ciations exist,  report  maximum  age  limits  for  employ- 
ment, ranging  from  35  to  65  years.  Of  this  number, 
24  per  cent,  of  the  associations  have  a  limit  of  45 
years;  42  per  cent,  have  50  years;  18  per  cent,  have 
60  years;  while  the  balance  (16  per  cent.)  are  scatter- 
ing-. 

While  only  12  per  cent,  of  the  establishments  report 
maximum  age  limits  for  employment,  38  per  cent,  of 
the  associations  have  maximum  age  limits  for  admis- 
sion to  membership.  In  these  the  limits  range  from 
35  to  70  years  as  follows:  21  per  cent,  at  45  years; 
41  per  cent,  at  50  years;  16  per  cent,  at  55  years;  16 
per  cent,  at  60  years;  and  the  balance  16  per  cent.) 
scattering. 

Some  employees  join  an  association  while  young  and 
not  only  create  a  reserve  to  a  small  extent  in  the  asso- 
ciation treasury,  but  by  contributing  their  share  toward 
the  relief  of  their  fellows  during  their  earlier  years, 
are  entitled  to  the  fullest  consideration  when  they  reach 
old  age. 

On  the  other  hand,  some  employees  do  not  join  until 
they  begin  to  feel  the  pinch  of  sickness  and  the  in- 
firmities of  old  age  coming  on.  These  fellows  have 
created  neither  financial  reserve  in  the  association  treas- 
ury' nor  cooperative  moral  obligation  of  members,  so 
the}'  should  not  expect  the  same  consideration  which 
their  more  provident  fellows  receive. 

It  is  usually  feasible  to  vary  the  amount  of  dues  for 
those  joining  the  associations  at  different  ages,  but  the 
benefits  may  be  reduced  in  cases  where  the  member 
does  not  join  the  association  before  reaching  some 
specified  age.  See  Article  VIII,  Sections  8  and  9  of 
Dodge  By-Laws. 

Section  8.     Members  who  join  the  association  after  they  are 
45  yearfs  old,  shall  receive  benefits  as  follows : 
.Ape  at  time  of  joining.  Benefits  will  be 

46  to  50  10%  less  than  regular  schedule  ' 

51  to  55  20% " 

.S6  to  60  30%     "        "  " 

Section  9.  Nothing  in  Section  8  of  this  Article  shall  affect 
the  benefits  due  under  any  membership  taken  before  member 
reached  the  age  of  46  years  and  kept  continuously  in  force 
thereafter. 

Charts  3  to  1 1  inclusive,  page  112,  indicate  the  in- 
fluence of  age  upon  sickness,  accident  and  death  as  re- 
flected in  experience  of  two  years  in  the  association  at 
the  Dodge  Manufacturing  Company.  Those  of  even 
numbers  are  meant  to  show  how  the  results  might  have 
appeared  if  all  ages  were  equally  represented  in  the 
membership. 

In  such  cases  the  mean  membership  line  would  be 


straight  and  the  fluctuations  of  the  other  lines  em- 
phasize the  relations  of  the  various  ages  to  the  normal 
line.  If  sickness  and  accident  results  were  exactly  uni- 
form for  all  ages  all  lines  would  coincide. 

Results  of  the  year  191 5  indicate  that  vounger  mem- 
bers are  more  susceptible  to  both  sickness  and'accident, 
but  1916  results  rather  indicate  that  age  has  little,  if 
any,  effect  upon  sickness  and  accidents.  The  member- 
ship during  191 5  was  fluctuating  greatly  due  to  large 
increases  in  the  number  of  younger  members.  The 
membership  during  1916  was 'much  more  stable  as  to 
age  groups  and  therefore  may  be  taken  as  a  safer  guide. 

Insofar  as  one  may  judge  from  this  chart,  at  least, 
we  may  conclude  that  younger  members  are  less  haz- 
ardous from  the  standpoint  of  death  losses.  That  is  a 
reasonable  conclusion.  Hence  younger  members  ap- 
pear to  be  such  that  we  may  class  them  as  verv  desira- 
ble. 

It  may  later  be  found  possible  to  remove  all  distinc- 
tion as  to  ages  over  45,  although  it  seems  proper  to 
discriminate  against  those  who  will  not  do  their  share 
in  }'ounger  years. 

Problem  Number  19 

Should    Applicants    Submit    to    Medical 

Examination  ? 

In  18  per  cent,  of  the  associations  medical  examina- 
tions are  compulsory,  and  in  3>4  per  cent,  the  option 
rests  with  the  association.  One  establishment  offered 
to  pay  into  the  association  treasury  an  amount  equal 
to  the  dues  collected,  provided  the  medical  examina- 
tion was  waived,  and  provided  further  that  the  asso- 
ciation increased  its  membership  to  75  per  cent,  of  the 
total  payroll,  exclusive  of  the  office  force. 

Two  advantages  of  medical  examination  appear  as 
possible:  The  saving  to  the  association  in  eliminating 
risks  which  may  prove  costly,  and  the  ability  to  catch 
some  cases  of  incipient  disease  in  time  to  save  some 
cost  in  treatment.  The  cost  of  treatment  such  as  this 
should  be  borne  by  the  incoming  member  as  the  asso- 
■  ciation  might  not  be  willing  to  pay  benefits  due  to  a 
disease  contracted  before  admission. 

Another  benefit  comes  through  the  knowledge  thus 
acquired  of  the  health  of  many  employees  in  time  to 
help  them  and  to  protect  their  fellows  against  con- 
tagion. 

If  preventative  measures  are  to  be  considered,  medi- 
cal advice  on  some  feasible  plan  is  quite  necessary. 
Visiting  nurse  associations  are  open  to  contract  for 
work  which  is  of  help  in  this  direction,  and  sometimes 
the  physicians  may  be  similarly  interested. 

Problem  Number  20 

Should  An  Employee  Be  Eligible  for  jMembership 

Without  Restriction  as  to  Period  of 

Employment.? 

Sixty-nine  per  cent,  of  the  association  admit  new 
employees  without  restrictions  as  to  periods  of  em- 
ployment; II  per  cent,  require  30  days'  employment 
prior  to  eligibility ;  2J^  per  cent,  require  60  days ;  Syi 
per  cent,  require  three  months ;  2^/2  per  cent,  require 
six  months;  while  the  balance  range  from  three  days  to 
six  weeks;  except  one  association  (under  joint  man- 
agement) which  requires  an  employee  to  work  two 
years  before  becoming  eligible  for  membership. 

The  main  object  I  can  see  in  requiring  an  employee 
to  wait  a  specified  time  before  becoming  eligible  for 
membership  is  to  enable  tiie  association  managers  to 
acquire  some  knowledge  along  lines  of  the  moral  haz- 
ard, but  this  seems  to  be  of  very  doubtful  value.  The 
physical  condition  can  be  determined  largely  by  an 
examination  and  the  malingering  and  other  traits  wiH 
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onlv   develop   after   membership  anyway,    except   in   a  When  a  man  is  hired  is  the  psychological  time  to 

fe\v  cases  bring  before  him  the  suggestion  that  he  join  the  asso- 
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ciation  and  the  sales  effort  necessary  is  very  much  less 
than  at  the  end  of  thirty  days  or  longer.  A  lower  mem- 
bership fee  for  the  first  month  after  employment  will 
do  much  to  avoid  procrastination,  because  it  ofifers  a 
bonus  for  prompt  decision  and  establishes  a  time  when 
a  man  will  reach  a  decision. 

A  reduced  price  for  a  limited  time  has  sales  advan- 
tages which  are  quite  generally  known.  See  Dodge 
By-Laws,  Article  VIII,  Sec.  2. 

Section  2.  In  lieu  of  membership  fee,  the  dues  of  each 
member  for  the  first  fourteen  weeks  after  joining  shall  be 
twenty  cents  per  week  in  addition  to  the  regular  dues,  except 
that  applications  received  from  employes  within  one  month 
after  employment  begins,  or  within  one  month  after  the  adop- 
tion of  these  by-laws,  shall  entitle  them  to  special  dues  for  the 
first  fourteen  weeks  of  ten  cents  per  week,  in  addition  to  the 
regular  dues. 

Problem  Numrkr  21 
Should  .\  Member  in  Accepting  Benefits  Release 

THE     EST.ABLISHMENT     pROM     AlL     Cl.-MMS     FOR 

Injury  or  Death  Due  to  Work  Accidents? 

A  number  of  associations  (usually  supported  at  least 
in  part  by  the  establishment )  include  in  the  blank  ap- 
lilication  for  membership,  to  be  signed  by  the  applicant, 
a  clause  providing  that  the  acceptance  of  benefits  from 
the  association  shall  operate  as  a  release  from  all  claims 
against  the  establishment  for  damages  arising  from  in- 
jury while  on  duty  at  the  establishment,  and  that  the 
rights  to  benefits  shall  be  forfeited  by  the  bringing  of 
a  suit.  In  a  few  instances,  the  applicant  signs  an 
agreement  that  he  will  accept  the  benefits  from  the  as- 
sociation, and  that  he  will  not  bring  suit  against  the  es- 
lablishment. 

Where  such  a  release  clause  is  used,  the  receipt  for 
■benefits  signed  by  a  beneficiary  contains  a  release 
.against  any  claim  for  damage  against  the  factory. 

State  laws  relating  to  employers'  liabilitj'  and  work- 
men's compensation  have  a  direct  bearing  upon  this 
question. 

It  is  not  intended  to  go  deeply  into  legal  matters  here, 
.as  they  should  be  put  up  to  competent  counsel  in  each 
state,  but  certain  things  of  interest  have  appeared. 

The  laws  in  most  states  do  not  specifically  prohibit 
such  releases,  except  as  they  may  be  aftected  by  em- 
ployers' liability,  workmen's  compensation  and  similar 
acts.  Agreements  to  waive  benefits  where  suits  are 
filed  have  been  declared  reasonable  under  liability  laws 
•en  the  ground  that  they  are  contracts  to  choose  one  of 
two  forms  of  redress,  only  one  of  which  would  exist 
but  for  the  organization  of  the  benefit  association. 

The  fact  that  the  employee  contributed  in  part  to  the 
.association  seems  to  make  little  difference,  but  the  es- 
tablishment must  show  in  all  cases  a  mutuality  of  ob- 
ligation and  contribution  to  the  association  by  the  es- 
tablishment. 

It  is  not  the  contract  made  prior  to  the  injury  that 
tars  action,  but  acceptances  of  benefits  or  some  other 
significant  action  after  injury. 

A  contract  referring  all  claims  to  an  association's  ad- 
"visory  committee  has  been  condemned  when  the  find- 
ings of  the  committee  are  to  be  final. 

Contracts  releasing  the  establishments  from  claims 
when  benefits  are  taken,  really  provide  against  taking 
"both  forms  of  redress.  They  relate  only  to  the  asso- 
ciation and  do  not  limit  the  right  of  the  injured  to  re- 
fuse benefits  and  lake  action  against  the  establishments. 
some  states  have  laws  prohibiting  such  contracts. 

If  the  association  is  operated  as  a  mutual  insurance 
lirovision  without  contribution  by  the  employer  beyond 
■the  time  consumed  by  the  officers,  the  benfits  should  be 
in  addition  to  any  compensation  allowed  by  law,  pro- 
vided the  total  docs  not  exceed  90  jicr  cent,  of  wages. 


Problem  Number  22 

\\  ILL    .\    Well   Employee   Produce    More   Than    a 

Sick  One? 

So  far  as  I  know,  there  are  no  accurate  statistics  to 
show  that  production  bears  any  relation  to  the  health 
of  employees,  and  yet  it  seems  that  if  the  entire  force 
was  sick  to  such  an  extent  that  they  could  but  little 
more  than  hold  their  jobs,  the  production  would  be 
vastly  less  than  if  through  some  medium  the  entire 
force  could  be  relieved  from  their  malady  and  brought 
to  feel  like  working  enthusiastically. 

If  that  be  true,  it  follows  that  any  improvement  in 
the  health  of  employees  has  some  eft'ect  on  production. 

Having  reached  such  a  conclusion,  the  next  step  is 
free  medical  service  and  the  employees'  benefit  associa- 
tion in  its  fullest  development. 

Problem  Number  23 

Should    Employees    Leaving    the    Establishment 

Be  Permitted  to  Retain  Their  Membership 

IN  THE  Association  ? 

(a)  When  "laid  oft'." 

(b)  When  they  leave  permanently  or  are  dis- 
charged. 

Forty-one  per  cent,  of  the  associations  make"  some 
sort  of  provision  for  employees  leaving  the  establish- 
ment. These  are  associations  managed  either  by  em- 
ployees or  jointly  by  employees  and  the  establishments. 

Eighteen  per  cent,  of  the  associations  extend  privi- 
leges unconditionally  to  members  who  have  left  the 
establishments;  10  per  cent,  require  them  to  reside  in 
a  prescribed  locality.  The  remaining  13  per  cent,  have 
different  restrictions,  such  as  allowing  membership  only 
for  periods  of  from  ten  days  to  one  year;  or,  until 
next  dividend  or  other  fixed  date.  Sonne  of  them  make 
distinctions  in  favor  of  those  who  were  charter  mem- 
bers, or  those  who  were  members  for  periods  ranging 
from  three  months  to  five  years.  Some  of  them  charge  .- 
those  leaving  the  establishment  extra  dues,  the  highest 
being  double  the  regular  amount. 

Some  prohibit  certain  occupations  for  this  class  of 
members,  such  as  those  of  more  hazardous  nature, 
liquor  business,  etc. 

A  few  associations  will  not  allow  members  who  are 
not  employees  to  vote,  and  some  will  not  allow  members 
who  are  not  employees  to  hold  oiifice.  One  association 
shuts  out  women  who  leave  to  marry,  another  cuts 
pensioners  from  sick  benefits. 

One  requires  members  to  keep  up  death  and  expense 
assessments;  one  requires  extra  dues;  one  allows  them 
to  continue  only  until  the  following  January  (when  the 
reserve  in  the  treasury  is  divided )  ;  one  allows  em- 
ployees to  continue  who  are  unable  to  work  and  who 
have  been  with  the  establishment  five  years  prior  to 
leaving;  one  has  same  arrangement  of  the  ten  year 
employments;  one  extends  the  privilege  to  employees 
of  one  year  or  more  standing,  while  another  gives  half 
of  the  death  benefit  and  free  medical  advice  for  six 
months  provided  the  one  leaving  has  been  a  member 
for  three  years;  or  full  death  benefit  and  free  medical 
advice  for  six  months,  provided  the  one  leaving  has  1 
been  an  employee  for  five  years  and  a  member  three. 

It  is  understood  that  dues  and  assessments  are  to  be 
kept  up  in  all  cases.  Certain  associations  allow  acci- 
dent benefits  only  when  injured  on  duty,  so  it  is  evi- 
dent that  the  protection  is  not  always  complete  in  cases 
of  employees  who  have  left  the  establishments. 

One  association,  which  cannot  sujiply  a  copy  of  its 
by-laws,  reports  that  two-thirds  of  its  sick  benefits  go 
to  "outside  members,"  while  these  outside  members 
constitute  only  one-third  of  the  total  nuMnhiM--;htp. 
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There  is  quite  a  distinction  between  employees  who 
are  "laid  off"  on  account  of  lack  of  work,  and  those 
who  leave  to  seek  employment  elsewhere,  but  unless 
the  member  remains  within  the  district  where  the  as- 
sociation officers  may  readily  keep  in  close  touch,  the 
expense  of  supervision  becomes  too  high  for  this  form 
of  insurance  where  expenses  are  supposed  to  be  largely 
eliminated. 

One  method  of  solving  this  question  is  seen  in  the 
by-laws  of  the  Dodge  Mutual  Relief  Association,  Ar- 
ticle III,  Sections  6,  9  and  17,  and  Article  VIII,  Sections 
5,  6,  7,  12  and  17. 

Section  6.  Connection  with  the  association  shall  terminate 
when  the  member  ceases  to  be  employed  by  the  Dodge  Manu- 
facturing Company  or  its  subsidiaries,  or  when  suspended  or 
expelled  by  order  of  the  Directors,  in  accordance  with  the 
liy-laws,  oi-  upon  resignation  filed  with  the  Secretary,  except 
that  where  a  member  shall  be  temporarily  laid  off  by  the 
Dodge  Manufacturing  Company  or  its  subsidiaries,  such  action 
shall  be  held  subject  to  the  discretion  of  the  Directors  to  not 
terminate  the  membership  until  twenty-six  weeks  have  elapsed, 
provided  dues  are  handed  regularly  to  the  Secretary  without 
solicitation  and  the  member  continues  to  reside  in  the  county. 

Section  9.  Membership  shall  date  from  the  tiine  of  deduct- 
ing the  first  dues  from  the  wages  of  applicants  and  shall  ter- 
minate with  the  expiration  of  the  time  covered  by  the  last 
dues  paid. 

Section  17.  Membership  shall  cease  when  for  any  reason 
dues  are  not  paid  as  provided  in  the  by-laws  unless  by  the 
consent  of  the  Board  of  Directors. 

Section  5.  When  no  wages  are  due  a  member  from  the 
Company,  dues  must  be  paid  when  due,  without  solicitation 
from  the  Secretary  in  order  to  retain  membership,  except  that 
in  event  of  a  mertiber  otherwise  eligible  for  membership  being 
temporarily  laid  off  by  the  Company,  the  Directors,  upon  re- 
quest and  satisfactory  assurance  of  credit  responsibility,  may 
arrange  to  extend  the  membership  for  a  period  not  to  exceed 
thirteen  weeks,  when  the  amount  in  the  treasury  will  warrant 
it  and  on  condition  that  all  such  accrued  dues  are  to  be  de- 
ducted from  any  benefits  paid  until  the  accrued  dues  are 
paid  up. 

Section  6.  When  members  had  been  laid  off  temporarily, 
and  then  resume  work  after  having  had  the  advantages  of 
protection  as  covered  in  Section  5,  whether  receiving  benefits 
or  not,  their  dues  shall  be  doubled  until  all  indebtedness  to  the 
association  has  been  paid. 

Section  7.  The  provisions  of  Sections  5  and  6  are  available 
only  to  members  who  continue  to  reside  in  the  same  county, 
and  do  not  take  up  any  occupation,  which,  in  the  opinion  of 
the  Directors,  should  enable  them  to  pay  their  dues,  or  should 
warrant  the  association  in  cancelling  the  membership. 

Section  12.  Members  desiring  to  leave  the  county  while 
drawing  disability  benefits,  must  arrange  satisfactorily  with 
the  Directors  for  further  and  sufficient  proof  of  disablement, 
or  surrender  all  rights  to   further  benefits. 

Section  17.  Should  a  member  be  discharged  by  the  Corn- 
pany  while  drawing  disability  benefits,  he  shall  not  forfeit  his 
rights  to  such  benefits  unless  the  Directors  learn  that  the  dis- 
charge was  for  misconduct :  when  the  benefits  shall  cease  not 
later"  than  the  expiration  of  one  month  from  his  discharge, 
subject  to  the  judgment  of  the  Directors. 

Problem  Number  24 

Should  An  Association  Provide  for  An  Actu.\rial 

Examination  ? 

The  Department  of  Labor,  which  furnished  much  of 
the  data  from  which  these  figures  are  taken,  reports 
that  an  inquiry  disclosed  the  fact  that  very  few  asso- 
ciations have  had  an  actuarial  examination  or  have  pro- 
vision for  one  in  their  constitution. 

This  seems  to  be  a  very  important  matter,  and  a 
scrutiny  of  the  figures  from  which  these  data  are  com- 
j)iled  shows  quite  an  opportunity  for  iinprovement 
through  actuarial  guidance,  and  through  a  comparing 
of  actuarial  experiences  between  associations. 

The  association  may  lie  able  to  select  some  member 
as  its  own  actuary  who  has  sufficient  experience  and 
grasp  of  the  insurance  factors  to  guide  the  officers 
properly.  Failing  in  that,  however,  or  perhaps  as  a 
means  of  checking  their  experience,  it  may  be  desira- 
ble to  consult  an  experienced  actuary  annually. 


As  a  guide  in  this  direction,  it  will  be  well  to  open 
accounts  with  each  of  the  various  lines  of  benefits, 
such  as  disability,  death  of  members,  death  of  wives, 
etc.  These  should  serve  as  controlling  accounts,  be 
credited  with  dues  received  for  each  purpose  and  be 
charged  with  the  benefits  paid  on  each  class  of  claims. 

Subsidiary  accounts  may  well  be  carried  with  each 
of  the  separate  classes  or  units  of  these  benefits,  and 
records  should  be  so  kept  that  at  any  time  one  may  de- 
termine the  relation  between  sickness  and  accident. 
Checking  one  department  of  a  plant  against  another 
may  disclose  need  for  remedying  the  cause  for  some 
disease  or  accident  arising  in  the  course  of  employment. 

If  the  associations  kept  accounts  on  a  uniform  plan, 
it  would  be  very  easy  to  compare  notes  and  judge  of 
the  success  or  safety  of  any  division  of  benefits. 

A  federation  of  associations  or  some  central  national 
clearing  house  would  prove  a  big  factor  in  exchanging 
such  data. 

Problem  Number  25 
Should  An  Association  H.we  Officers  as  Listed? 

( a )    President. 

(bl    Nice-president. 

(c)    Secretary. 

(d>    Financial  secretary. 

(e)   Actuary. 

Thirteen  per  cent,  of  the  associations  have  no  presi- 
dent. Of  these,  15  per  cent,  are  operated  by  employees, 
45  per  cent,  by  establishments,  and  40  per  cent,  jointly. 
Twenty-three  per  cent,  have  no  vice-presidents,  4  per 
cent,  have  tW'O,  while  two  associations  have  three. 

Fifty-nine  per  cent,  of  the  associations  have  separate 
secretaries  and  treasurers,  while  in  12  per  cent,  these 
offices   are   combined. 

Fifteen  per  cent,  of  the  associations  have  an  addi- 
tional financial  secretary.  One  has  a  secretary  and  a 
financial  secretary,  but  no  treasurer,  and  one  has  a 
[iresident-treasurer. 

Twenty-one  per  cent,  of  the  associations  do  not  have 
I  he  office  of  treasurer. 

It  is  not  important  that  an  association  have  a  full 
complement  of  officers,  but  it  is  a  good  idea  to  have 
several  men  experienced  in  the  managetnent  of  its  af- 
fairs and  the  offices  afford  an  opportunity  to  give  the 
training  necessary. 

The  secretary  should  be  the  life  of  the  association, 
and  one  should  be  provided.  While  he  must  be  sub- 
ject to  the  will  of  the  board  of  directors,  he,  at  the 
same  time,  must,  every  day,  exercise  discretion  in  car- 
rying out  the  work  of  the  association  under  the  direc- 
tion of  the  board. 

The  emplover  should  be  willing  to  allow  soine  indi- 
vidual selected  by  popular  vote  to  act  as  secretary  of 
the  association  on  ''company"  time. 

In  fact,  if  the  employer  has  in  mind  a  man  capable 
of  filling  this  important  office,  he  may  well  let  it  be 
known  that  his  services  are  available  if  wanted.  The 
members  will  know  whether  the  man  is  the  sort  they 
want.  If  he  is,  they  will  welcome  the  suggestion,  and 
if  he  is  not.  they  will  not  want  him,  and  it  would  be 
unwise  to  force  him  upon  them. 

There  is  no  use  trying  to  operate  unless  the  secretary 
is  free  to  prosecute  the  work  at  such  times  as  circum- 
stances require.  '  Only  certain  employees  are  so  placed 
as  to  be  able  thus  to  leave  their  work  when  occasion 
demands.  The  work  of  an  association  of  five  hundred 
or  more  members  may  take  most  of  a  man's  time. 

The  greatest  opportunity  for  the  employer  to  oflfer 
advice  and  keep  in  touch  with  the  success  of  the  as- 
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sociation  is  by  the  election  or  appointment  by  the  board 
of  an  actuary.  His  duties  should  be  to  supervise  the 
statistical  work  and  point  out  any  unsafe  practices, 
or  show  what  may  safely  be  done  to  increase  member- 
ship and  render  greater  service  to  members. 

An  accountant  may  be  pessunistic  and  is  not  neces- 
sarily a  good  actuary.  To  fill  this  office  properly,  one 
must  have  his  heart  in  the  work  and  be  able  to  see  the 
entire  proposition  from  all  viewpoints.  The  actuary- 
should  be  chosen  with  great  care. 

Section  13.  The  duty  of  the  Actuary  shall  be  to  keep  in- 
formed on  all  actuarial  matters  of  interest  to  the  association, 
and  exchange  actuarial  information  with  similar  officers  of 
other  associations  for  the  general  good  of  this  association. 

Section  14.  He  shall  give  advice  to  the  Directors  on  the 
safe  conduct  of  the  financial  affairs  of  the  association,  and  to 
members,  covering  such  information  as  he  may  have  or  be 
able  to  secure,  referring  to  any  insurance  or  financial  matters 
submitted  to  him. 

Problem  Number  26 
How  Should  Officers  Be  Selected? 

The  president  is  elected  by  the  members  in  74  per 
cent,  of  the  association;  by  the  managing  boards  in  8 
per  cent. ;  by  delegates  in  three  associations,  and  by 
heads  of  departments  of  the  establishments  in  two  as- 
sociations ;  he  is  appointed  by  establishments  in  ten, 
and  designated  by  constitutional  provision  in  six. 

In  73  per  cent,  of  the  associations  the  president  must 
be  an  employee ;  in  5  per  cent,  he  must  be  an  establish- 
ment official;  v.hile  6  per  cent,  specify  that  he  may 
be  either.     Others  have  no  provision. 

In  12  per  cent,  of  the  associations  the  treasurer  inust 
be  an  establishment  official ;  in  58  per  cent,  he  must  be 
vn  employee,  and  in  6  per  cent,  he  may  be  either.  Others 
have  no  provision. 

The  number  of  associations  managed  by  employees 
in  which  any  of  the  association  officers  are  also  offi- 
cers in  the  establishments,  is  comparatively  small.  In 
the  case  of  association  under  joint  management,  it  is 
very  common  for  officers  in  the  establishments  to  hold 
important  offices  in  the  associations. 

In  many  establishments,  some  employees  who  are  in 
close  touch  with  the  officials  of  the  establishments  are 
elected  by  the  members,  either  because  the  impression 
has  gone  out  that  the  establishments  would  welcome 
such  action  or  that  the  particular  employees  by  virtue 
of  their  positions,  experience  and  abilities,  are  well 
suited  to  fill  the  offices  to  which  they  are  elected. 

Nominations  for  office,  as  a  rule,  are  inade  in  open 
meetings ;  a  few  associations  require  nomination  to  be 
made  previous  to  the  meetings  at  which  the  elections 
are  held.  The  ballot  is  the  usual  method,  but  occasion- 
ally viva  voce  votes  are  taken. 

It  is  not  material  whether  an  association  officer  is  an 
employee  or  an  official  or  appointee  of  the  establish- 
ment. The  most  important  thing  is  to  have  only  such 
officers  as  will  command  the  respect  of  all  employees, 
and  as  are  capable  of  filling  the  offices  in  ;i  business- 
like manner. 

Employees  will  soon  determine  whether  the  officers 
are  operating  for  their  best  interests.  If  they  are.  sat- 
isfaction follows;  if  not,  something  must  be  done  at 
once  to  save  the  association  from  failure,  for  although 
employees  continue  membership,  the  real  asset  to  the 
emploj'er — loyalty  and  enthusiasm —  are  gone,  and  the 
association  is,  froin  the  employer's  standpoint,  a  fail- 
ure. 

For  that  reason,  it  is  important  that  only  the  popular 
voice  be  heard  in  selecting  officers,  provided  care  be 
exercised  to  see  that  no  internal  machine  be  created  by 
designing  members  to  bring  aboiu  disastrous  results  to 
both  association  and  emjjloyer. 


Problem  Number  27 
Should  Officers  Receive  Salaries? 

Sixty-six  per  cent,  of  the  associations  pay  the  secre- 
taries and  treasurers  small  salaries  directly  from  the 
treasuries  of  the  associations;  in  8  per  cent,  these  offi- 
cers are  paid  by  the  establishments;  five  associations 
have  a  joint  arrangement  with  the  establishments;  and 
ma  few  cases  these  officers  are  relieved  of  the  payment 
of  dues,  assessments,  etc.,  in  lieu  of  salaries. 

For  psychological  reasons,  it  may  be  well  to  provide 
a  nommal  salary  for  secretary  and  treasurer  from  the 
association's  treasury,  but  in  an  ordinary  case,  a  few 
dollars  per  year  will  give  the  needed  results  if  the 
^vork  IS  handled  on  "company  time"  and  the  men  se- 
lected have  it  in  them  to  be  interested  in  the  work. 

Five  or  ten  dollars  per  year  in  addition  to  salaries 
received  from  the  employer  will  usually  serve  admira- 
bly m  cases  where  the  bulk  of  the  work  is  performed 
on  company  time. 

Problem  Number  28 
Should  Officers  Be  Bonded? 

In  62  per  cent,  of  the  associations  officers  are  bond- 
ed m  sums  ranging  from  $50  to  $20,000.  In  39  per 
cent,  of  the  associations  the  treasurers  are  bonded;  in 
54  per  cent,  the  secretaries ;  in  1 1  per  cent,  other  offi- 
cers such  as  president,  vice-president,  financial  secre- 
tary, trustees,  etc.,  are  also  bonded. 

For  the  sake  of  the  effect  on  all  concerned,  it  may 
he  well  to  bond  the  secretary  and  the  treasurer  or  the 
officers  handling  the  money  and  claims. 

With  the  secretary  under  bond,  and  his  signature 
necessary  on  checks,  in  addition  to  that  of  the  treas- 
urer to  withdraw  funds,  one  bond  may  be  made  to 
-■-uffice,  but  no  convenient  plan  appears  to  provide  a 
check  (except  through  the  auditing  committee)  on  the 
handling  of  dues  and  claims  by  the  secretar\%  so  that 
a  bond  on  his  services  seems  desirable. 

Problem  Nuimber  29 
How  Should  Money  in  the  Treasury  Be  Handled? 

In  65  per  cent,  of  the  associations  managed  by  em- 
ployees, the  moneys  are  deposited  in  bank ;  in  9  per 
cent,  they  are  deposited  with  the  establishment;  in 
others,  they  are  invested  in  building  and  loan  associa- 
tions, in  stocks  and  bonds,  or  in  stock  of  the  estab- 
lishment. 

In  78  per  cent,  of  the  associations  managed  by  the 
establishments,  moneys  are  held  by  the  establishment ; 
in  four  associations  they  are  deposited  in  the  bank. 

In  49  per  cent,  of  the  associations  managed  jointly, 
the  moneys  are  deposited  in  banks;  in  33  per  cent., 
held  by  the  establishments,  and  in  two  associations,  in- 
vested by  or  with  the  approval  of  the  managing  board. 
In  a  few  associations,  surplus  moneys  were  invested 
in  the  stock  of  the  establishment. 

Generally,  disbursements  are  made  on  orders  signed 
by  one  or  more  of  the  officers,  by  a  managing  board, 
by  a  relief  committee  or  by  a  finance  committee.  Some- 
times the  treasurers'  checks  must  be  countersigned  by 
certain  designated  officers. 

In  nearly  every  association  accounts  must  be  audited 
at  stated  intervals. 

In  many  cases,  employees  are  apt  to  misunderstand 
any  suggestion  to  turn  the  funds  over  to  the  establish- 
ment cither  with  or  without  interest  and,  unless  local 
conditions  arc  |iarticularly  auspicious,  it  will  he  ad- 
visable to  let  them  deposit  their  funds  in  the  hank  or 
invest  their  surplus  in  safe  securities  largely  of  their 
own  selection.  The  advice  of  the  employer  may  be 
welcome  in  this  connection. 
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Lcyishition  to  fix  the  amount  of  artificial  litjlit  pro- 
vided ill  industrial  plants  has  been  passed  only  during 
the  past  three  or  four  years  and  then  only  in  a  few 
stales.  But  this  is  real  progress  and  the  greatest  ad- 
vance has  been  made  in  1917.  To  insure  satisfactory 
working  conditions  employers  cannot  fail  to  provide 
the  minimum  intensities  of  light  required  by  these  rules 
— production  during  the  winter  months  and  at  night 
depends  upon  it. 

Professor  C.  E.  Clewell,  assistant  professor  of  elec- 
trical  engineering   at   the    University   of  Pennsylvania, 

tX  the  remarkable  developments  which  ha\e  taken 
place  in  the  factory  lighting  field  during  the  past 
few  years,  there  are  two  outstanding  items  which 
hrt  most  significant  from  the  standpoint  of  manage- 
ment. The  one  is  the  emphasis  which  has  been  given 
to  the  relations  of  adequate  lighting  to  factoiy  produc- 
tion, that  is,  the  beneficial  effects  of  good  lighting  on 
the  time  saved  in  factor)-  operations,  on  the  accuracy 
of  workmanship,  on  the  eyes  of  employees,  and  other 
similar  features.  The  other  is  the  marked  impetus 
which  has  been  given  to  industrial  lighting  legislation. 
This  article  takes  up  somewhat  in  detail  this  second 
item,  reviewing  briefly  the  steps  which  have  led  to  the 
present  legislation  and  pointing  out  the  important  devel- 
opments in  this  field  during  the  year  1917. 

Earlier  Rules  IxDEFiNrrE  and  1xadi:iji"ate 

A  study  of  factory  legislation  as  it  existed  in  the 
various  states  only  a  few  years  ago  shows,  first  of  all, 
that  but  little  attention  was  given  to  the  question  of 
suitable  artificial  light  as  an  important  part  of  the  in- 
dustrial environment,  and  that  in  those  few  scattered 
cases  where  references  to  lighting  were  made  in  such 
enactments,  they  were  almost  uniformly  unsatisfactory 
and  indefinite. 

For  example,  in  a  summary  of  all  the  industrial  leg- 
islation in  the  State  of  Pennsylvania  prior  to  1916 
wherein  references  to  lighting  were  made,  in  not  one 
instance  was  the  reference  couched  in  such  language 
that  the  rule  could  be  definitely  followed  or  enforced. 
In  other  words  these  references  were  of  that  class 
where  the  lighting  requirements  were  referred  to  as 
"good  lighting,"  "well  lighted,"  and  the  like,  and  obvi- 
ously those  who  attempted  to  follow  such  terms  were 
confronted  first,  with  the  necessity  of  interpreting  the 
meaning  of  "good"  as  applied  to  lighting  and,  second, 
with  the  uncertainty  of  knowing  whether  their  own  as- 
sumption of  the  exact  requirements  would  correspond 
with  the  ideas  of  the  factory  inspector  who  happened 
to  visit  the  premises. 

It  is  perlia])s  obvious  that  this  condition  has  existed 
in  the  immediate  past  because  of  a  lack  of  general  un- 
derstanding of  the  exact  requirements  of  factoiy  light- 
ing and  has,  therefore,  been  due  not  so  much  to  over- 
sight as  to  lack  of  information  of  the  best  manner  in 
which  to  make  up  the  specifications.  With  the  increas- 
ing attention  which  has  been  given  to  the  ways  and 
means  for  improving  these  facilities,  there  has  been  a 
more  or  less  natural  tendency  to  turn  the  attention  to  a 
corresponding  improvement  in  these  legislative  specifi- 


..c...../  ,iis  technical  education  at  Lehigh.  He  was 
then  employed  by  the  IVestinghouse  EJcctric  and  Man- 
ufacturing Company,  and  became  one  of  the  lighting 
e.vperts  of  that  firm.  He  left  that  work  to  undertake 
the  teaching  of  electrical  engineering  in  Shef.ield  Scien- 
tific School  at  Vale,  and  gave  up  that  'work  about  three 
years  ago  to  take  up  his  present  duties.  Professor 
Clewell  is  an  active  member  of  the  Illuminating  Engi- 
neering Society,  and  was  chairman  of  the  Committee 
on  Factory  Lighting  which  drafted  that  Society's  in- 
dustrial lighting  code. 

cations  with  the  result  that  marked  changes  for  the 
better  have  been  made  in  at  least  several  of  the  states 
during  the  past  three  or  four  years. 

Early  Work  Ix  Wisconsin 

As  early  as  January,  19 13,  a  move  was  made  in  the 
state  of  Wisconsin  to  reduce  lighting  legislation  to  a 
more  definite  basis.  This  was  one  of  the  first  cases  in 
this  country  where  a  systematic  eft'ort  was  made  in 
this  direction,  and  some  of  its  features  are  of  special 
interest  in  their  bearing  on  the  more  recent  rules  which 
represent  still  further  improvement. 

The  Wisconsin  effort  took  the  form  of  a  series  of 
orders  on  shop  lighting  (issued  January  20,  1913). 
The  principal  characteristic  of  these  orders  was  the 
specification  of  the  quantity  of  light  for  various  op- 
erations on  a  basis  of  candle-power.  For  example, 
order  2102  states  in  effect  that  for  certain  places  of 
work  when  daylight  is  not  available,  artificial  light  shall 
be  supplied  equivalent  in  amount  (for  each  four  square 
feet  of  floor  space)  to  at  least  the  light  produced  by  a 
one  candle-power  lamp  supported  10  feet  from  the 
floor. 

Several  items  concerned  with  this  kind  of  a  specifica- 
tion should  be  noted  at  this  point,  not  so  much  in  the 
waj'  of  criticism  of  these  original  Wisconsin  orders  but 
to  show  why  improvements  have  been  considered  highly 
necessary,  and  incidentally  why  the  Industrial  Com- 
mission of  Wisconsin  has  found  it  advisable  to  take 
steps  during  1917  completely  to  recast  its  lighting  regu- 
lations and  abandon  the  specification  as  outlined  in  its 
original  orders. 

First,  it  is  unfortunate  to  liase  a  quantity  specifica- 
tion on  a  unit  which  may  rcadil\-  be  interpreted  differ- 
ently b}'  various  people  and  by  the  different  lamp  com- 
panies. To  illustrate,  the  Standardization  Rules  of  the 
American  Institute  of  Electrical  Engineers  contains  five 
definitions  relating  to  candle-power  as  follows:  i.  The 
fundamental  definition  of  candle-power;  2.  The  mean 
horizontal  candle-power  of  a  lamp;  3.  The  mean  spher- 
ical candle-i)Ower;  4.  The  mean  hemispherical  candle- 
power  of  a  lamp;  5.  The  mean  zonal  candle-power  of 
a  lamp. 

Furthermore,  while  there  is  now  a  growing  tendency 
for  the  lamp  manufacturers  to  rate  their  lamps,  that  is, 
where  such  rating  is  in  terms  of  candle-power,  on  a 
basis  of  the  mean  spherical  candle-power,  there  is  still 
(|uite  a  chance  for  misunderstandings  to  occur  concern- 
ing just  what  kind  of  candle-jrawer  is  implied  in  such 
ratings  for  various  types  of  lamps,  and  where  such  is 
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the  case  there  is,  of  course,  a  corresponding  chance 
for  mistakes  in  the  effort  to  live  up  to  a  specification 
of  perhaps  one  kind  of  candle-power  when  another 
may  correspond  to  the  figures  furnished  by  the  manu- 
facturing lamp  company. 

There  is,  however,  another  fundamental  disadvan- 
tage in  the  use  of  such  a  specification  as  given  in  the 
original  Wisconsin  orders,  because  it  relates  to  the 
lamp  (the  source  of  the  light)  whereas  the  important 
consideration  is  that  of  the  effect  of  the  lamp  or  lamps 
in  illuminating  the  objects  to  be  seen.  Thus  it  is  fairly 
obvious  that  such  a  specification  of  the  quantity  of 
candle-power  to  install  per  unit  of  floor  area  is  no 
guarantee  that  the  light  will  be  directed  efficiently  to 
the  work,  nor  that  the  quantity  of  illumination  on  the 
work  will  be  adequate. 

Another  method  of  specifying  the  number  of  lamps 
to  install  for  given  purooses,  has  been  based  on  the 
watts  (consumed  by  the  lamps)  per  square  foot  of 
floor  space.  In  such  a  case  the  floor  area  to  be  lighted 
is  merely  multiplied  by  the  watts-per-square-foot  factor 
and  the  product  is  taken  to  indicate  the  total  watts  con- 
sumed by  all  the  lamps  of  the  proposed  system.  Divid- 
ing this  value  of  total  watts  b\-  the  watt's  per  lamp  of 
the  tvpe  chosen,  would  then  show  the  number  of  lamps 
to  use. 

This  method,  however,  sometimes  termed  the  "watts 
per  square  foot"  method  is  as  objectionable,  and  even 
more  so,  as  that  used  in  the  early  Wisconsin  orders, 
because  it  involves  the  "specific  consumption"  of  the 
various  lamps  which  may  be  used.  On  the  face  of 
such  a  specification  it  appears  that  the  watts  per  square 
foot  required  to  furnish  a  given  value  of  candle-power 
would  depend  upon  the  number  of  candle-power  pro- 
duced by  the  lamp  per  watt  consumed,  and  that  if  this 
latter  factor  changed,  a  modification  would  be  required 
to  take  into  account  such  variations. 

As  a  matter  of  fact  the  candle-power  produced  per 
watt  or  its  reciprocal,  i.  e.,  the  input  watts  to  the  lamp 
per  mean  spherical  candle-power  produced  by  the  lamp 
differs  cjuite  widely  for  various  types  of  lamps  and  even 
for  the  various  sizes  of  a  given  type.  Thus,  Stickney 
gives  values  for  this  factor  ranging  from  1.67  to  1.22 
for  vacuum  tungsten  lamps  (10-  to  lOO-watt  sizes)  and 
from  1.09  to  0.70  for  the  Mazda-C  tungsten  lamps  (75- 
to  looo-watt  sizes). 

Similarly,  for  arc  lamps  he  gives  \alues  as  low  as 
0.31  and  as  high  as  2.07  watts  per  mean  spherical  can- 
dle-power, depending  on  the  type  of  arc  and  the  kind 
of  auxiliary  globes  or  reflectors  used.  These  figures 
show  that  to  employ  a  specification  of  watts  per  square 
foot  much  care  would  be  required  to  take  account  of 
the  differences  in  the  watts  consumed  by  the  lamp  per 
candle-power  produced,  and  as  an  additional  factor 
almost  equal  care  would  be  necessary  to  take  due  ac- 
count of  the  color  of  surroundings  since  this  will  have 
a  very  appreciable  effect  on  the  amount  of  light  which 
actually  reaches  the  work  from  overhead  lamps. 

As  a  general  proposition,  therefore,  the  writer  has 
felt  for  several  years  that  the  specification  of  light 
quantity  on  a  basis  of  the  source  of  the  light  is  a  mis- 
take because  of  the  marked  differences  in  the  amount 
of  light  produced  by  various  lamps  per  unit  of  energy 
consumed  and  moreover  because  such  a  specification 
does  not  take  into  account  the  degree  with  which  the 
light  from  the  lamps  is  utilized  on  the  work. 

Several  examples  will  make  this  point  clearer.  Sup- 
pose, first,  that  we  assume  a  given  degree  of  utilization* 

'The  ratio  of  the  light  flu.x  incident  to  the  working  surface 
to  the  total  light  flux  generated  by  the  lamps  of  the  system 
expressed  as  a  percentage. 


(  commonl}-  termed  the  utilization  efficiency  of  the  sys- 
tem; so  as  to  eliminate  this  factor  as  a  variable  from 
the  present  discussion.  Taking  a  value  of  40  per  cent. 
for  the  factor  and  assuming  that  an  intensity  of  four 
foot-candles-  is  required  at  the  work,  we  may  specify 
m  the  following  ways  the  requirements  for  the  number 
of  lamps  to  install. 

One  watt  per  square  foot;  0.8  mean  spherical  candle- 
power  per  square  foot;  ten  generated  lumens''  per 
square  foot ;  or  about  one  mean  horizontal  candle- 
power  per  square  foot.*  These  values  show,  then,  some 
of  the  different  methods  which  might  be  used  to  specify 
the  quantity  of  light  at  the  source  for  a  given  type  and 
size  of  lamp  and  a  given  utilization  efficiency. 

Going  a  step  further,  suppose  we  assume  as  before 
that  the  intensity  at  the  work  is  to  be  four  foot  candles 
;ind  the  utilization  efficiency  40  per  cent.,  then  for  vari- 
ous types  of  lamps  we  have  the  following  figures 
(roughly)  for  the  watts  per  square  foot  necessary  (see 
foot-note  4)  : 

Carbon  filament  lamp,  about  3 ;  gem  incandescent, 
about  2.5  ;  lOO-watt  tungsten  "B"  lamps,  about  i ;  300- 
I'-att  tungsten  "C"  lamp,  about  0.65 ;  mercury  vapor 
lamp,  about  0.55 ;  flame  carbon  arc  lamp,  about  0.55 ; 
and  metallic  flame  arc  lamp,  about  0.76. 

As  an  additional  practical  step  suppose  we  consider 
the  utilization  efficiency  as  a  variable,  and  then  it  be- 
comes apparent  that  any  specification  which  refers  pri- 
marily to  the  light  source  is  subject  to  large  differences 
m  the  matter  of  the  illumination  which  will  be  incident 
to  the  objects  to  be  seen,  unless  all  the  factors  just  dis- 
cussed and  given  due  weight  are  taken  into  account. 
Efforts  to  Formulate  Better  Ruj^es 

The  Committee  on  Lighting  Legislation  of  the  Illu- 
minating Engineering  Society  has  made  a  study  into  the 
subject  of  factory  lighting  for  several  years  past. 
About  three  years  ago  this  committee  felt  that  the  time 
had  come  for  the  preparation  of  a  set  of  rules  or  a  code 
on  factory  lighting  which  could  be  used  as  a  guide  by 
industrial  plants  in  the  improvement  of  lighting  condi- 
tions, or  as  a  basis  for  adequate  state  lighting  legislation 
as  occasion  might  arise.  At  that  time  a  new  commit- 
tee was  appointed  by  the  Society  known  as  the  Com- 
mittee on  Factory  Lighting,  on  which  the  writer 
served  as  Chairman,  the  object  being  to  draft  out 
a  Factory  Lighting  Code  which  could  be  adopted 
by  the  Legislative  Committee  and  used  for  the  pur- 
poses just  mentioned. 

The  principal  difference  betw-een  the  code  which 
was  prepared  by  this  committee  and  previous  rules 
lay  in  the  specification  of  illumination  intensities  at 
the  work  rather  than  in  terms  of  the  quantity  of  light 
to  be  produced  by  the  lamps.  This  w^as  a  marked 
step  forward  and  involved  much  more  than  is  ap- 
parent at  first  sight  because  of  the  difficulties  in 
the  way  of  accurate  determination  of  intensity 
which  were  faced  at  that  time.  Moreover,  the  ideas 
of  illumination  intensity  were  vague  in  the  minds  of 
factory  people  and  the  specification  of  the  illumina- 
tion at  the  work  as  i,  2  or  3  foot  candles  had  little 
or  no  meaning. 


'The  foot-candle,  as  the  common  unit  of  illumination,  is  de- 
fined in  the  Code  of  Factory  Lighting,  I.E.S.,  as  the  lighting 
effect  produced  upon  an  object  by  a  standard  candle  at  a 
distance  of  one  foot,  this  effect  varying,  in  general,  as  an  in- 
verse function  of  the  distance  between  lamp  and  object 
squared. 

'  The  lumen  is  the  name  given  to  the  unit  of  light  flux. 
Thus  a  lamp  may  be  rated  in  terms  of  the  total  lumens  it 
produces. 

*  These  particular  values,  as  worked  out  by  the  writer,  were 
discussed  briefly  in  the  Electrical  IVorld,  June  23,  1917,  p.  1204 
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Notwithstanding  these  difficulties,  the  Committee 
on  Lighting  Legislation  adopted  a  code  which  in- 
cluded intensity  specifications,  and  in  1915  this  code 
was  issued  by  the  Illuminating  Engineering  Society 
as  an  official  document.  This  original  code  con- 
tained II  articles  or  rules  which  constituted  the  code 
proper.  These  were  followed  by  eight  explanatory 
notes  or  rules  and  about  40  pages  of  descriptive  p 
matter   illustrating    the    principal    features    of    good  °^ 


principal 
factory  lighting.   In   its  original   form    (next   column) 


FIG.    I.      FRONT    VIEW    OF    THE    NEW    SHARP    "fOOT-C.ANDLE"    IIETER 
WITH    A    DESIGNATION    OF    THE    VARIOUS    PARTS 

this  code  contained  four  divisions  of  factory  work 
and  all  the  intensity  specifications  related  to  these 
four  divisions.  One  of  the  rules,  i.  e.  the  one  on 
auxiliary  or  emergency  lighting,  was  the  object  of 
some  uncertainty  from  the  beginning  on  the  part 
of  those  who  attempted  to  comply  with  the  code 
under  practical  conditions.  This  relates  to  the  ques- 
tion of  installing  auxiliary  lamps  in  every  factor}' 
section  in  addition  to  the  regular  lamps  as  a  safety 
measure. 


ILLUMINATION! 


FIG.  2.      AN   ENLARGED  VIEW  OF  THE  SCREEN   OF  THE   "fOOT-CANDLE 
METER    SHOWING    THE    CONDITIONS    CORRESPONDING    TO    A    READING 
OF   5.5    FOOT-CANDLES 

Revision  of  the  I.  E.  S.  Code 
An  important  revision  of  the  original  code  of  the 
Illuminating  Engineering  Society  was  made  by  its 
Committee  on  Lighting  Legislation  on  June  26, 
1917,  in  which  the  articles  or  rules  have  been  prac- 
tically re-written  and  the  table  of  intensity  specifi- 
cations considerably  amplified. 

In  the  main,  the  original  code  has  been  shortened 
and  the  rules  reduced  from  1 1  to  6  in  number. 
Furthermore  the  rules  themselves  have  been  made 
the  subject  of  a  most  careful  study  as  to  the  word- 
ing and  the  exact  meaning  which  it  is  the  desire  of 
the  Committe  to  convey.     In  its  present  form,  this 
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code  IS  an  improvement  over  the  original  code  and 
It  represents  the  result  of  opinions  based  on  the 
experience  with  the  original  draft  in  several  states 
and  the  comments  by  various  authorities  during 
the  past  two  years  since  its  first  appearance. 

The    following   paragraphs    constitute    the    six    arti- 
cles of  the  Code  as  revised : 


OF     LiGHTIXG     F-ACTORIES,      MiLLS     AND     OtHER 

\\'0RK  Places 

Rule  i.— Gener.\l  Requirement 
Working  or  traversed  spaces  in  buildings  or  grounds  shall 
be  supphed  during  the  time  of  use,  with  artificial  light  in  ac- 
cordance with  the   following  rules,  when  natural  light  is  less 
than  the  intensities  specified  in  Rule  2. 

Rule  2. — Intensity   Required 
The  desirable  illumination  to  be  provided  and  the  minimum 
to  be  maintained  are  given  in  the   following  table : 

Foot-Cajidles*  at  the  Work. 
Ordinary  Practice    Minimum 

(a)  Roadways    and   yard    thoroughfares.  0.05        0.25        0.02 

(b)  Storage    spaces    0.50        i.oo        0.25 

(c)  Stairways,   passageways,   aisles 0.75 

(d)  Rough  manufacturing  such  as  rough 

machining,  rough  assembling,  rough 

bench   work   2.00 

( d)   Rough      manufacturing     involving 

closer  discrimination  of  detail 3.00 

(f)  Fine     manufacturing     such     as     fine 

lathe  work,  pattern  and  tool   mak- 
ing, light  colored  textiles  4.00        8.00        3.00 

(g)  Special  cases  of   fine  work,   such  as 

watch  making,  engraving,   drafting, 

dark  colored  textiles  10.00       15.00        5.00 

(h)   OflSce  work  such  as  accounting,  type- 
writing,   etc 4.00        8.00        3.00 


0.25 
1.00 
2.00 


4.00 
6.00 


*  The  foot-candle,  the  common  unit  of  illumination,  is  the 
lighting  effect  produced  upon  an  object  by  a  standard  candle  at 
a  distance  of  one  foot;  at  two  feet,  the  effect  would  be  not 
one-half  foot-candle,  but  one-fourth  foot-candle,  etc.  A  lamp 
which  would  give  off  16  candlepower  uniformly  in  all  direc- 
tions would  produce  a  uniform  illumination  of  one  foot-candle 
at  a  distance  of  four  feet  in  any  direction. 

Note. — Measurements  of  illumination  are  to  be  made  at  the 
work  with  a  properly  standardized  portable  photometer. 
Rule  3. — Sh.^dixg  of  Lamps 

Lamps  shall  be  suitably  shaded  to  minimize  glare. 

Note. — Glare,  either  from  lamps  or  from  unduly  bright  re- 
flecting surfaces,  produces  eye-strain  and  increases  accident 
hazard. 

Rule  4. — Distribution  of  Light  on  Work 

Lamps  shall  be  so  installed  in  regard  to  height,  spacing,  re- 
flectors or  other  accessories,  as  to  secure  a  good  distribution 
of  light  on  the  work,  avoiding  objectionable  shadows  and 
sharp  contrasts  of  intensity. 

Rule  5. — Emergency  Lighting 

Emergency  lamps  shall  be  provided  in  all  work  space,  aisles, 
stairways,  passageways  and  exits  to  provide  for  reliable  opera- 
tion when,  through  accident  or  other  cause,  the  regular  light- 
ing is  extinguished.  Such  lamps  shall  be  in  operation  con- 
currently wiUi  the  regular  lighting  and  independent  thereof. 
Rule  6. — Switching  and  Controlling  Apparatus 

Switching  or  controlling  apparatus  shall  be  so  placed  that 
at  least  pilot  or  night  lights  may  be  turned  on  at  the  main 
points  of  entrance. 

Pennsylvania  and  New  Jersey 

Following  the  issuance  of  the  I.  E.  S.  code  in  19 15 
the  state  industrial  boards  in  Pennsylvania  and  New 
Jersey  began  active  steps  to  draft  out  similar  codes 
for  adoption  in  legal  form,  with  the  result  that  on 
June  I,  1916,  the  Pennsylvania  Department  of  Labor 
and  Industry  placed  in  operation  a  lighting  code 
modeled  after  the  I.  E.  S.  code  and  in  co-operation 
with  the  Committee  on  Lighting  Legislation  previ- 
ously referred  to.  In  like  manner  the  Department 
of  Labor  of  New  Jersey  placed  in  operation  a  code 
of  Factory  Lighting  on  August  i,  1916.  No  changes 
in  either"  of  these  state  codes  have  come  to  the 
writer's  attention,  although  the  indications  point  to 
a  revision  of  each  in  line  with  the  recent  revisions 
of  the  I.  E.  S.  code. 
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Action  in  New  York 
As  early  as  1913  the  New  York  State  Factory 
Commission  issued  proposed  revised  regulations 
governing  factory  lighting  entitled  "Proposed  Bill 
No.  18."  All  of  the  references  to  lighting  in  this 
bill  were  of  a  general  nature,  that  is,  no  effort  was 
made  at  that  time  to  incorporate  definite  intensities 
of  illumination  at  the  work.  However,  the  wording 
and  substance  of  these  clauses  in  reference  to  light- 
ing were  very  carefully  prepared  with  the  co-opera- 
tion of  the  Committee  on  Lighting  Legislation  of 
the  I.  E.  S.  and  they  constituted  a  step  forward  in 
1913.  In  fact,  this  was  one  of  the  earliest  cases 
where  this  Committee  of  the  Illuminating  Engineer- 
ing Society  worked  in  conjunction  with  a  state  fac- 
tory board  in  the  preparation  of  lighting  rules.  It 
has  been  reported  (in  October,  1917)  that  New  York 
State  has  accepted  the  new  I.  E.  S.  code  with  addi- 
tional classifications  of  work  for  possible  use  in  its  pro- 
posed state  code. 

Proi;rf.ss  in  Wisconsin 

A  notable  example  of  progress  in  factory  lighting 
legislation  during  1917  is  that  of  the  new  Handbook 
on  Industrial  Lighting  issued  August  i,  1917,  by  the 
Industrial  Commission  of  Wisconsin.  Earlier  in 
this  article  reference  was  made  to  the  first  efforts 
made  in  Wisconsin  to  prepare  more  specific  lighting 
:ules  in  1913.  The  defects  in  these  earlier  rules  were 
pointed  out,  and  it  is  a  matter  of  unusual  interest 
to  note  that  the  new  Wisconsin  rules  in  proposed 
form  completely  abandon  the  candle-power  specifi- 
cation and  have  adopted  a  specification  of  intensity 
of  the  work  with  the  cooperation  and  active  help  of 
the  I.  E.  S.  Committee  on  Lighting  Legislation. 
This  new  Handbook  consists  of  91  pages  and  is  a 
well  prepared  statement  of  the  factory  lighting  prob- 
lem, much  of  the  credit  for  which  is  due  to  Mr.  John 
A.  Hoeveler,  the  Illuminating  Engineer  of  the  In- 
dustrial Commission,  and  to  Mr.  F.  A.  Vaughn, 
who  represented  the  I.  E.  S.  during  the  work  of 
preparing  the  new  rules.  Table  on  page  119  indicates  the 
mtensity  values  in  these  proposed  new  rules. 

pRorosED  Code  for  Ohio 

During  1917  a  committee,  under  the  direction  of 
the  Ohio  Industrial  Commission,  prepared  a  new- 
Code  on  Factory  Lighting  as  one  of  a  series  of  codes 
dealing  with  factory  safety  which  that  commission 
is  now  considering.  At  present  this  code  is  in  pre- 
liminary form  and  is  subject  to  public  hearing  and 
final  revision.  By  courtesy  of  Mr.  V.  T.  Noonan, 
Director  of  Safety  of  the  Industrial  Commission,  the 
following  comments  are  included  concerning  this 
new  proposed  Ohio  code. 

The  proposed  rules  are  four  in  number,  covering 
(a)  general  requirements;  (b)  intensities  required; 
(c)  glare;  and  (d)  distribution  of  light  on  the  work. 
A  marked  departure  from  the  strict  wording  of  the 
I.  E.  S.  code  as  given  above  is  the  unusually  well 
worked  out  classification  of  industries.  Thus  the 
intensity  specifications  are  placed  under  six  main 
headings  as  follows:  (a)  Roadways  and  yard  thor- 
oughfares; (b)  intermediate  and  auxiliary  spaces  in 
interiors;  (c)  rough  operations;  (d)  medium  opera- 
tions; (e)  fine  operations;  and  (f)  special  cases. 
This  results  in  five  principal  grades  of  work  on  the 
basis  of  which  nearly  50  industries  are  subject  to  a 
further  classification.  For  example,  paper  manufac- 
-turing  is  sub-divided  into  (i)  beaters;  (2)  calender- 


ing; (3)  machine;  (4)  grinding;  and  (5)  finishing, 
cutting  and  trimming.  Each  of  these  five  sub- 
divisions is  assigned  to  one  of  the  principal  grades 
given  above. 
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FIG.   3.      SHOWING    THE    USE   OF   THE   "eooT-CANDLE"    METER    FOR 
MEASURING  THE  ILLU.MIN ATION   OF   A   DESK   SURFACE 

An  appendix  to  the  proposed  Ohio  code  contains 
discussion    of    light    units ;    on    the    character    of 


FIG.  4.      USE  OF  THE  "foOT-CANDLE"   METER  FOR  THE   SAME  PURPOSE 

AS    IN    FIG.    3,    EXCEPT    TH.\T    THE    OPER.\TOR    HERE    ASSUMES    THE 

NORMAL    WORKING  POSITION   OF  THE   OCCUPANT   OF   THE    DESK 

illumination,  which  includes  glare,  diff'usion  and 
color ;  daylight ;  accident  prevention ;  economical 
considerations ;    maintenance ;    and    other    important 
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points.  It  is  interesting  to  note  the  personnel  of 
the  committee  which  has  been  responsible  for  this 
Ohio  code.  Prof.  F.  C.  Caldwell  of  Ohio  State  Uni- 
versity headed  the  committee,  which  was  made  up 
of  the  following  members:  H.  H.  Craiglow,  Buckeye 
Steel  Castings  Co.;  S.  E.  Doane,  Chief  Engineer, 
National  Lamp  \\'orks;  Thos.  J.  Donnelley,  Secre- 
tar)-,  Ohio  Federation  of  Labor;  J.  J.  Granev  of 
the  same  organization ;  H.  L.  Jenkins,  Holophane 
Glass  Works,  and  Geo.  \\'.  AValker,  Cooper  Hewitt 
Electric  Co. 

Code  Reouiremexts  Which   Are  Still  Uxcertain 

While  the  specification  of  illumination  intensity  has 
itself  been  reduced  to  a  fairly  definite  basis,  there  are  a 
number  of  points  in  the  revised  I.  E.  S.  Code  which  are 
still  more  or  less  indefinite,  and  concerning  which  it 
is  to  be  hoped  that  a  more  positive  statement  of  the 
uiles  will  be  decided  upon  in  the  near  future.  Perhaps 
the  most  important  items  of  this  kind  are  those  which 
relate  to  glare  and  to  the  distribution  of  light.  To 
avoid  glare  and  to  produce  a  good  distribution  of  light 
are  both  requirements  which  are  indefinite  and  difficult 
to  enforce  without  more  specific  information. 

Efforts  have  been  made  bv  the  authorities  of  the 
Wisconsin  Commission  to  draft  out  more  definite  rules 
for  these  two  items  of  glare  and  distribution  but  up  to 
the  end  of  October,  1917,  the  Committee  on  Lighting 
Legislation  has  not  considered  it  advisable  to  make  any 
such  changes.  A  sub-committee  has,  however,  been 
appointed  to  take  up  these  points  more  in  detail. 

At  present,  opinions  differ  somewhat  as  to  what 
specifications  should  cover  glare  and  distribution.  The 
tendency  seems  to  be  towards  a  requirement  of  a  min- 
imum candle-power  per  square  inch  of  light  source  as 
the  specification  for  glare,  and  the  suggestion  has  been 
made  to  specify  a  ratio  of  maximum  to  minimum  in- 
tensity over  a  working  surface  in  the  matter  of  distri- 
bution. Subsequent  work  along  these  lines  will  likely 
result  in  more  satisfactory  rules. 

Checkixg  Ixtexsitv  bv  AIe.asuremext 

One  of  the  most  serious  difficulties  in  the  way  of  en- 
forcing or  living  up  to  specifications  of  illumination 
uitensity  as  outlined  in  these  new  codes,  has  been  the 
lack  of  suitable  meastu'ing  instruments  which  were 
sufficiently  inexpensive  and  which  required  no  partic- 
ular degree  of  skill  to  operate.  While  more  expensive 
and  elaborate  instruments  have  been  available  for  a 
number  of  years  they  have  been  so  costly  that  there 
was  no  likelihood  that  the  average  industrial  plant, 
or  even  the  average  factory  inspector,  would  be  pro- 
vided with  such  devices  for  the  practical  checking  up 
of  illumination  values. 

It  is  of  unusual  interest,  therefore,  that  during  1917 
a  new  and  simplified  instrument  has  been  placed  on 
the  market  known  as  the  "Foot-Candle  Meter"  with 
which  a  fairly  close  measurement  may  be  made  of  the 
intensity  at  the  work.  Figure  i  shows  tlic  elements 
of  such  an  instrument ;  Figure  2  shows  the  disk  indi- 
cating an  intensity  of  5.5  foot-candles,  while  Figures 
3  and  4  show  respectively  how  a  measurement  may  be 
made  (a)  of  the  actual  illumination  from  overhead 
lamps  on  a  desk  surface  and  (b)  of  the  net  illumination 
received  on  a  desk  surface  from  overhead  lamps  when 
the  occupant  of  the  desk  is  in  the  normal  working 
position. 

It  is  believed  that  no  single  development  in  the  in- 
dustrial lighting  field  promises  so  much  in  reducing 
lighting  legislation  to  a  definite  basis  as  such  an  in- 
strument,  which   requires   practicaly   no   more   skill   in 


its  operation  than  that  in  reading  a  thermometer.  With 
the  more  general  use  of  such  apparatus  in  the  indus- 
tries, the  difficulties  previously  faced  in  the  use  ot  an 
intensity  specification  are  considerably  lessened  and 
the  whole  problem  is  reduced  to  a  more  satisfactory 
basis. 

These  notes  show  the  trend  in  matters  of  lighting 
legislation  at  this  time  and  point  to  the  methods  which 
are  being  followed  to  make  such  rules  definitely  ap- 
plicable to  industrial  conditions.  For  those  readers 
who  may  desire  to  follow  up  these  developments  more 
closely,  there  can  perhaps  be  no  better  step  than  to 
secure  copies  of  the  complete  codes  which  have  been 
mentioned,  the  contents  of  which  will  be  found  to  in- 
clude a  considerable  amount  of  useful  material  both 
on  the  legislative  side  of  the  question  as  well  as  on  its 
practical  working  aspects. 


Activities  of  the  Exgixeerixg  Societies  Ix 
War  Work 

The  American  Institute  of  Electrical  Engineers,  has 
assisted  the  government  in  obtaining  the  services  of 
technical  men  for  the  following  branches  of  service: 
By  request  of  the  Bureau  of  Navigation  the  Institute 
nominated  eighty-five  graduate  electrical  engineers  for 
appointment  as  lieutenants,  junior  grade,  United  States 
Naval  Reserve  Force ;  Bureau  of  Yards  and  Docks, 
candidates  for  appointment  in  the  Civil  Engineer  Corps 
of  the  United  States  Naval  Reserve  Force,  for  the 
ranks  of  ensign,  lieutenant,  junior  grade,  and  lieuten- 
ant ;  Bureau  of  Chemistry,  electrical  and  mechanical 
engineers  for  special  investigations  throughout  the 
countiT ;  Signal  Corps,  electrical  men  for  the  radio  di- 
vision and  the  aviation  section;  Bureau  of  Navigation, 
candidates  for  aviation  inspection  duty  for  training  as 
ensigns  in  the  Naval  Reserve  Flying  Corps ;  Coast  Ar- 
tillery School,  department  of  enlisted  specialists, 
draftsmen,  engineers,  electricians  and  radio  operators, 
as  temporary  non-commissioned  officers,  and  in  many 
other  ways. 

The  American  Society  of  Mechanical  Engineers  has 
done  similar  seiwice  in  furnishing  men  in  lots  from  one 
to  a  hundred  or  so  for  government  and  civilian  service. 
It  has  assisted  materially  in  the  fuel  administration 
through  cooperation  with  the  officers  of  the  Bureau  of 
Mines. 

The  Illuminating  Engineering  Society  has  had  a 
similar  experience  and  through  its  committee  on  war 
service  has  been  able  to  be  of  considerable  very  evident 
service  to  the  government  in  the  design  of  lighting  for 
buildings  and  grounds  of  aviation  camps  and  for  night 
flying,  and  also  in  the  design  of  lighting  for  other 
buildings  being  erected  by  the  Navy  Department  and 
the  Department  of  War.  This  society  at  the  re- 
quest of  Samuel  Gompers  nominated  two  members  to 
serve  with  the  committee  of  labor  of  the  Council  of 
National  Defense  to  take  up  the  question  of  factory, 
mill  and  workshop  lighting,  (i)  to  conserve  eyesight 
of  workmen,  (2)  to  make  factories  safe  by  proper  light- 
ing, (3)  by  giving  proper  ligliting  to  increase  efficiency 
of  workmen,  and  (4)  to  increase  output  and  decrease 
spoilage.  A  code  on  lighting  was  prepared  by  the  mem- 
bers designated  by  the  society  and  accepted  l.)y  tlie 
government.  It  has  not  yet  been  distributed,  owing  to 
the  pressure  of  other  work.  Five  states  already  have 
taken  up  the  rules  of  the  code  and  have  eitlier  put  them 
into  practice  or  are  under  way  to  do  so. — Electrical 
World,  N.  Y.;  January  5,  1918. 
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T/it'  scheme  of  iitaitufaclurimj,  choice  of  types  of 
machines  for  various  operations,  routing  output,  and 
despatching  ivork  in  process,  all  of  these  factors  in- 
fluence the  location  and  arrangement  of  machines  in 
an  industrial  plant.  The  author's  method  of  deter- 
mining machine  location  involves  the  use  of  wooden 
templets  and  a  skeleton  of  the  factory  floor  area,  both 
on  a  reduced  scale.  The  article  also  shows  forms  for 
the  control  of  production. 

Mr.  Gustav  H.   Radebaugh  served  an  apprenticeship 

In  arrang^ing  machines  to  facilitate  eft'ecti\e  shop  op- 
eration, it  IS  obvious  that  tlie  style  of  product  to  be 
manufactured  constitutes  the  base  on  which  to  work.  A 
mistake  i.>  frequently  made  in  arranging  the  general 
plan  of  the  shop,  such  as  locating  tool  storage  rooms, 
work  benches,  assembly  benches,  material  rooms,  ma- 
chines, etc.,  before  the  manufacturing  method  has  been 
determined  upon.  If  this  style  of  procedure  is  followed, 
inefficiencies  are  sure  to  exist.  If  no  definite  path  of 
travel  of  the  product  has  been  fixed  upon,  there  is  loss 
in  transportation  and  a  greater  amount  of  money  than 
necessary  tied  up  in  stock  to  permit  the  volume  of  output 
to  be  obtained. 

Planninc,  Production 

The  first  step  to  take,  is  the  analysis  of  the  product, 
outlining  exhaustively  the  production  sequence  of  man- 
ufacture. This  can  be  accomplished  (i)  by  making  a 
stock  list  of  the  parts  of  the  machine  to  be  manufac- 
tured, assigning  to  each  part  a  stock  number;  (2)  by 
determining  the  methods  of  machining  each  part;  (3) 
establishing  the  output  of  the  factory;  (4)  determining 
the  kinds  of  machines  to  be  used,  and  (5)  the  number 
of  machines  required;  (6)  outlining  assembly  opera- 
tions and  plan  of  assembly;  (7)  locating  machines  in 
relation  to  routing  the  product  through  the  shop,  the 
size  of  parts  to  be  considered  in  doing  the  same;  (8) 
locating  stock  and  supply  storage  rooms,  and  unit  as- 
sembly benches;  (9)  determining  storage  spaces  for 
material ;  f  10)  establishing  inspection  methods  and  sta- 
tions ;  (11)  trucking  and  (12)  transportation  method 
employed,  hand  trucks,  cranes,  telepher  or  motor 
trucking. 

Locating  Machines 

In  making  the  choice  of  types  of  machines  to  be 
used  in  machining  parts,  it  must  be  recognized  that  sev- 
eral important  items  govern  the  choice,  such  as  (i) 
quantities  to  be  machined;  (2)  general  method  of  per- 
forming operation  (air  or  plane  chuck,  centers,  jig  or 
fixtures,  etc.)  ;  (3)  kind  of  material  being  machined  and 
amount  to  be  removed;  (4)  what  kind  of  finish; 
(5)  can  the  operation  be  performed  conveniently;  (6) 
production  guaranteed  by  builder,  etc. 

When  the  machines  have  been  decided  upon,  an  op- 
eration routing  card  may  be  made  out  for  each  part 
being  machined.  This  shows  the  sequence  of  opera- 
tions performed  on  the  part  and  gives  the  necessary 
information  for  locating  the  machines  in  the  shop  so 
that  trucking  confusion  may  be  reduced  to  a  mini- 
num.      Machines    are   arranged    according   to    one    of 


as  instrument  and  die-maker,  became  a  contractor  and 
builder  of  dynamometer  car  recording  instruments 
and,  in  191S,  was  consulting  construction  engineer  for 
the  Imperial  Government  Railway  of  Japan.  Later  he 
zvas  engaged  in  factory  orgfanization  and  production 
work  in  several  industrial  plants  in  the  middle  west. 
At  present  he  is  an  associate  in  factory  management 
and  machine-shop  practice,  and  acting  director  of  the 
various  shop  laboratories  at  the  University  of  Illinois 
at  Urbana. 

the    following    three    classifications    shown    herewitn: 

A.  Concentration  of  product. 

B.  Concentration  of  machines. 

C.  Jobbing  or  contract  plan. 

It  must  be  understood  that  the  style  of  product  gov- 
erns the  style  of  machine  arrangement.  For  instance, 
a  one-  or  two-product  shop  has  its  machines  arranged 
under  plan  A.  If  several  articles  are  manufactured  and 
special  work  is  going  through  the  shop,  plan  B  would, 
most  likely,  prove  the  best.  The  choice  of  plan  for 
machine  arrangement  takes  into  consideration  the  rout- 
ing of  the  product,  its  size,  fire  risks,  assembly  of  prod- 
uct, and  methods  of  department  transportation. 

To  make  practicable  the  proper  location  of  machines, 
especially  in  the  factories  involving  a  large  volume  of 
manufacturing,  has  been  a  difticult  problem,  but  large 
manufacturers  have  very  generally  appreciated  the 
profit  significance  of  the  location  of  machines  in  rela- 
tion to  the  routing  of  the  product.  This  has  encouraged 
the  development  of  several  plans  for  assisting  the  en- 
gineer to  solve  his  problems  of  this  nature. 

The  machine  arrangement  board,  Figure  i,  has  made 
it  possible  to  locate  machines  much  more  accurately 
than  by  the  use  of  the  drawing  board.  Small  blocks  of 
wood  are  cut  showing  the  outline  of  the  machines,  unit 
assembly  benches,  inspection  stands,  and  material  stor- 
age spaces,  these  blocks  being  to  scale.  It  is  good  prac- 
tice to  print  on  the  block  the  name  of  what  it  repre- 
sents. Model  machines  sliould  have  size,  horse  power 
and  floor  space  required,  and  other  information  entered 
as  shown  in  Figure  2.  Two  holes  are  drilled  through 
the  blocks  permitting  the  double  use  of  glass  pushpins 
for  holding  the  block  in  place  and  the  running  through 
of  threads  of  various  colors  which  help  to  indicate  the 
route  traveled  by  a  part.  These  colored  threads  in  the 
graphic  plan  show  clearly  the  tracing  and  retracing  of 
the  product  through  the  shop.  As  shown  in  the  figure, 
the  machines  are  arranged  on  the  boards  which  repre- 
sent the  exact  outline  and  size  of  the  first  and  second 
floors  of  the  factory,  being  made  to  scale. 

By  the  use  of  this  graphical  plan  of  locating  ma- 
chines, a  scientific  analysis  can  be  made  which  shows 
up  clearlv  all  back  tracing  of  parts.  To  get  the  great- 
est benefit,  this  analysis  can  be  used  in  the  design  of 
the  plant,  placing  information,  when  possible,  in  the 
hands  of  the  architect  in  order  to  eliminate  botched  up 
factory  design.  It  is  also  a  useful  agent  in  determin- 
ing the  location  of  unit  assembly  benches,  delivery 
chutes,  tool  storage,  superintendent's  office,  stairways, 
windows,  deliverj'  doors,  cranes,  and  inspection  stands. 
This  machine  arrangement  board  will  be,  if  used  in  a 
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plant  where  the  in'oduct  is  changing  in  yearly  cycles  or 
zchen  development  work  is  going  on,  a  convenient  and 
useful  equipment  for  the  engineering  department,  as  it 
permits  setups  so  that  the  routing  of  new  parts  may  be 


FIG.    I.    MACHINE  ARRANGEMENT  BOARD.      AN       ACCUR.\TE    .\ND    CONVENIENT    .MEANS    OF 
VISUALIZING  THE  ARRANGEMENT  OF  M,\CHINES 

Graphical  method  employed  to  analyze  machine  location.     Tracing  and  retracinR  of  the  products 
are   determined   by  use    of   colored   threads.      A    factory    floor   model    in    the   engineering   depart- 
ment  makes   possible   more   effective,  control    of  machines 


Studied.  Reliable  information  is  always  on  hand  in  re- 
gard to  department  arrangements  if  a  graphical  plan  of 
this  kind  is  maintained. 

M.ACHiNE  Control 

It  is  helpful  to  number  all  machines.  It  has  also  been 
found  an  aid  to  showing  location  and  to  a  complete 
understanding  of  the  routing  of  the  product,  to  have  all 


permanent  record  also  incorporates  the  location, 
changes  of  location  w-ith  dates  of  change,  weight, 
method  of  drive,  horse  power  required,  floor  space  re- 
quired, price  paid  for  special  attachments,  and  repairs 
made  including  their  cost.  The  ad- 
vantage of  using  a  card  record  for 
each  individual  machine  is  readily  ap- 
preciated if  all  the  information  is 
given  as  listed.  The  engineering  or 
planning  department  of  a  plant  can 
certainly  control  the  planning  of  ma- 
chine operations  much  more  effective- 
ly if  this  information  is  at  command. 
It  is  of  further  value  in  deciding  on 
the  purchase  of  a  new-  machine.  The 
breakage  record  may  be  consulted  and 
weak  places  in  design  may  be  pointed 
out  to  the  machine-tool  builder,  which 
information  will  be  appreciated. 

Routing  Through  the  Shop 

From  the  graphical  method  em- 
ployed to  determine  the  machine  loca- 
tion, department  routing  sheets  may 
be  made  for  each  part  to  be  ma- 
chined, and  placed  in  the  hands  of  the 
department  foreman  and  truckers.  By 
using  the  routing  sheet  as  shown  in  Figure  4,  the  exact 
delivery  of  the  material  is  established  and  also  the  ma- 
chines used  on  the  various  operations  are  shown.  The 
thinking  has  all  been  done  and  thi  foreman  is  relieved 
of  the  responsibility  of  replanning  a  job  every  time  it 
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FIG.  2.      BORING   MACHINE   MODEL 

This  shows  a  sample  block  representinK  a  machine  as  used  on  the  machine 

arrangement  board.     These  blocks  may  be  made  up  to  represent  assembly 

benches,    inspection    stands,    material    storage,    etc. 

departments  designated  by  some  symbol,  this  S3'mbol 
being  prefixed  to  the  machine  number.  Different  types 
of  machine  tools  may  be  given  i-ange  of  numbers,  such 
as  the  lathe  group  i — 500,  planer  group  500 — 600,  etc. 
.\  lathe  located  in  department  .\  and  being  the  twen- 
tieth lathe  purchased,  is  designated  A._,o.  This  number 
may  be  painted  on  the  machine  in  white  or  yellow.  A 
good  coat  of  clear  shellac  should  be  applied  to  preserve 
the  numbers  in  their  original  distinctness.  .Vluminum 
numbers,  such  as  those  used  to  number  houses,  also 
serve  this  purpose  well,  as  they  stand  the  usual  factory 
abuse  and,  being  2^  inches  high,  are  easy  to  see. 

To  make  a  complete  office  record  of  the  machines  a 
card  as  shown  in  Figure  3,  records  information  valuable 
in  determining  the  planning  of  jobs  for  machining  op- 
eration. This  record  also  furnishes  a  complete  inven- 
tory of  machine  attachments,  etc.,  and  is  of  cash  value 
when  adjusting  a  claim  of  fire  loss.  The  cards  are  filed 
according  to  department  and  type  of  machine.     This 


FIG.   3.      FORM    FOR   RECORD   OF    MACHINES 
This  card   i'A"  -x  S'A"   is  kept  in   a  card   file 

goes  through  his  department.  The  routing  sequence 
l;as  been  recorded  in  such  a  form  that  it  is  convenient 
shop  information.  Too  many  times  good  records  are 
not  used  because  of  the  perplexing  methods  necessarily 
emploved  to  handle  them.  The  truckers  are  better  in- 
formed as  to  where  the  stock  should  be  delivered.  If 
it  is  possible  to  include  information  as  to  the  ver>-  best 
place  for  piling  stock  beside  the  machine,  production 
will  be  increased,  for  it  will  not  require  so  much  of  the 
operator's  time  to  reach  for  his  stock. 

Dispatching  Work 
.\fter  the  route  has  been  decided,  methods  for  dis- 
T.atching  the  product  through  the  shop  to  the  best  ad- 
vantage must  be  determined.  To  centralize  the  control 
of  the  plant  by  placing  all  the  record  control  in  one  office, 
makes  it  possible  to  adjust  the  output  so  as  to  insure 
an  even  flow  of  the  product  through  the  shop  to  the  as- 
sembly department.     This  eliminates,  to  a  certain  de- 
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gree,  the  confusiun  s(i  often  \isilile  in  the  assembly  de- 
partment on  account  of  the  shortage  of  parts. 

Consider  now  the  effect  of  a  dispatching  plan  in  a 
shop.  The  parts  of  the  product  are  more  evenly  dis- 
tributed about  the  shop,  the  lots  are  arranged  in  size 
according  to  the  amounts  necessary  to  perform  the  op- 
eration as  cheaply  as  possible.  Some  one  about  the 
plant  is  responsible  for  each  part  of  the  product  being 
machined.  By  dis])atching,  you  eliminate  a  shop  confu- 
sion that  cuts  into  production.  Most  of  the  time  loss  in 
shops  that  do  not  use  dispatching  plans,  is  the  outcome 
of  one  or  more  of  the  following  conditions :  looking  up 
of  material,  lost  and  spoiled  material,  not  arranging 
material  in  correct  lots'  which  causes  difficulties  in  ac- 
counting by  delivering  of  part  lots,  delay  of  assembly 
on  account  of  shortage  of  parts,  and  failure  to  deliver 
material  to  proper  machine. 

Dispatching  of  work  is  not  a  complicated,  unreason- 
able operation.  Routing  precedes  dispatching.  In  rout- 
ing the  product,  you  decide  and  establish  the  path  of 
travel  of  the  part  from  the  time  it  is  received  as  raw 
material  until,  after  going  from  machine  to  machine,  it 
is  turned  out  a  finished  product.  In  dispatching  the 
product,  the  operation  is  to  control  its  delivery  from 
machine  to  machine  in  such  manner  as  to  obviate  delay 
in  the  completion  of  the  job.  Time  being  established 
on  every  job,  it  is  possible  for  a  dispatcher  to  know  just 
how  long  lots  of  material  should  stay  at  a  machine.  If 
he  has  proper  methods  of  control  the  solution  of  his 
problem  becomes  quite  simple  and  extremely  efifective. 
Dispatching  of  materials  in  a  factory  is  equivalent  to 
train  dispatching.  Since  dispatching,  if  it  does  not 
make  possible  more  effective  control  of  production  in 
the  plant  thus  resulting  in  an  increased  profit  return,  is 
worthless,  a  plan  of  dispatching  of  extreme  simplicity 
should  be  adopted.  It  should  take  all  clerical  work 
away  from  the  mechanic  and  should  not  use  too  many 
printed  forms. 

The  plan  of  dispatching  work,  shown  in  Figure  5,  is 
that  in  use  in  the  machine  shop  of  the  University  of 
Illinois.  By  controlling  the  work  at  the  machines  from 
a  central  dispatching  ofifice  so  that  the  operator  may 
keep  his  machine  producing  all  the  time  mstead  of 
spending  time  in  going  about  the  plant  looking  for 
stock,  instructions  for  the  work,  tools,  inspectors,  and 
truckers,  this  particular  dispatching  plan  has  realized 
an  increase  in  output.  A  work  order  card  is  issued  to 
the  workman,  this  card  bearing  with  it  instructions  as 
to  number  of  job,  operation  number,  lot  number,  ma- 
chine to  use  and  standard  time  allowed  on  job.  The 
material,  tools,  jigs,  fixtures  and  instruction  card  are 
issued  from  the  tool  storage  and  material  rooms  by 
order  of  the  dispatching  clerk  to  the  machine  where  the 
job  is  to  be  performed,  the  delivery  being  made  before 
the  operator  is  ready  to  start  on  the  job,  with  the  object 
of  eliminating  loss  of  time  on  the  part  of  the  operator. 

These  essential  dispatching  problems  are  in  part  con- 
trolled by  the  production  dispatch  calendar  and  the 
work  distribution  board.  In  Figure  6  a  general  view  is 
shown.  They  are  the  same  size,  4  feet  wide  by  76 
inches  high  and  are  made  from  wood.  They  are  lo- 
cated in  the  dispatching  office  and  are  placed  so  that 
they  can  be  seen  easily  from  the  job  assigning  window. 
This  office  is  located  centrally  in  the  shop  which  makes 
it  convenient  for  the  assignment  of  work. 

The  work  distribution  board  gives  to  the  clerk  assign- 
ing jobs,  information  as  to  what  machines  are  in  use. 
Its  greatest  benefit  is  in  solving  problems  of  assigning 
machines  when  two  or  more  shifts  are  employed. 

Referring  to  Figure  7,  a  closer  view,  it  can  be  seen 
that  foiu"  shifts  can  be  recorded,  the  record  here  given 


shows  that  two  men  are  working  on  machine  Xo.  1 
which  is  a  .lathe.  The  cards  that  the  entries  are  made 
on  are  white  and  red.  Red  indicates  chuck  or  special 
setups,  white  indicates  center  work.     The  machine  op- 


WG.    3-A.      REVERSE    OF    CARD    SHOWN    BY    FIG.    .3 

erator's  name  and  his  shop  number,  job  and  job  num- 
ber appears  on  these  cards.     When  the  job  is  assigned 
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SPECIMEN   ROUTING   SHEET 
..unds   of   the   foreman    and   truckers   helps   them 
plume  of  jobs.     Planning  has  been   done   and  path 
not   necessary   to   replan   a  job   every   time 


it   comes  into  the   shop 


I 


FIG.     5.      THE     DISPATCHING     PLAN 

The   graphic   layout   of  'forms  shows   clearly   the   dispatching   plan   of  the 

Machine    Shop.    University    of    Illinois.      This    plan    relieves    a    workman 

of    all    clerical    work    and    of    the    responsibility    of    getting   material    and 

tools  to  his  machines 

to  a  machine  entries  are  made  on  these  cards,  the  card 
is  then  placed  in  the  holder  as  shown.  The  shifts  are 
represented  by  P,  O,  L,  and  N. 
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PRODUCTION    niSI'ATCH    l  ALENDAK    ANP    WORK    tllSTRIBUTION     EOAKIi 


In  the  closer  view,  Figure  7,  a  job 
entry  is  shown.  The  card  in  the 
holder  to  the  left  of  the  view  gives 
name  and  number  of  job  and  route 
number.  The  value  of  the  plugs 
reading  to  the  right  is  as  follows.  On 
the  first  file,  Plug  P  represents  the 
shift,  Plug  /  is  the  operation  number, 
Plug  6"  shows  that  the  job  was  started 
on  October  12,  the  R  plug  indicates 
that  on  the  October  16  it  was  known 
that  the  operator  was  falling  behind 
■schedule,  on  October  18.  lathe  5  was 
lieing  used,  the  F  plug  shows  at  what 
date  the  job  should  be  completed. 
You  will  also  notice  plugs  with  the 
letter  /  which  indicates  work  is  being 
inspected,  C  which  indicates  job  has 
been  completed,  B8  shows  bench  lo- 
cation. 

W  hen    a    dispatcher    becomes    ac- 
quainted with  the  meanings  of  these 
symbols  which  can  lie  reduced  to  the 
very   smallest   number,   conditions   of 
an  order  can  be  reviewed  at  a  glance.     The  delivery 
requirement  of   the  assembly  department   can   be  met 
with    more    promptness   and    with    much    less    exertion 
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FIG.    7.      A    CLOSER    VIEW    OF    THE    WORK    DISTRIBUTIOX    BOARD    AND 

PRODLCTIOX    DISPATCH    CALENDAR 

The    simple    methods    employed    here,    encourade    its    use    for    controlling 

dispatchinfr  activities  in    the   shop 

On  the  production  dispatch  calendar  job  entries  are 
made,  the  information  being  secured  from  a  manufac- 
turing schedule  which  has  been  established  by  trade 
demands. 

.Ml  work  assigned  to  the  shop  is  dispatched  from  this 
calendar.  Using  this  plan  a  graphical  record  is  made 
showing  the  progress  of  the  work  in  the  shop. 

(ircater  output  can  be  encouraged  by  a  calendar  of 
work  which  shows  uj)  clearly  shoj)  information  such  as 
lirogress  of  the  work  by  days,  etc.  The  worker  realizes 
that  his  activities  are  recorded,  that  the  management 
knows  just  what  he  is  doing  each  day.  We  all  work 
better  when  a  standard  task  is  set  up  for  us,  the  time 
hmits  being  given  and  the  knowledge  that  the  manage- 
ment knows  just  what  we  are  doing. 


Fir,.  8.      TOTE  BOX  WITH   INSPECTION  AND   MOVE  CARD 

In  this  view  is  seen  the  Inspection  and  move  card  in  position  on  a  tote 

box  of  materials.     The  card  is  in  the  window  envelope  which  is  used  to 

protect    the    record    from    shop    abuse.      The    card    holder   is    not    fixed    to 

the  tote  box 

when  some  control  is  incorporated  in  the  management 
of  the  shop  that  gives  a  graphical  picture  of  work 
progress. 

A  shop  routing  card  (Figure  5)  is  used  to  establish  a 
record  of  each  lot  started.  The  machine  number,  the 
man  number  and  date  of  delivery  to  next  machine  is 
recorded.  This  card  is  kept  in  a  drawer  having  pocket 
nuinbers  for  each  machine  in  the  shop.  If  machine  No. 
B5  on  Route  4  is  being  used,  this  card  is  placed  in  pocket, 
machine  Xo.  Bj.  The  dispatcher  can  control  all  the 
route  cards  from  this  drawer  as  the  machine  classifica- 
tion jiermits  easy  access  to  the  individual  route  cards. 
The  inspect  and  move  card  is  always  kept  with 
the  material  as  shown  in  Figure  8,  in  order  to 
identify  the  material  in  the  shop.  If  the  inspect  side 
of  the  card  is  out,  this  is  to  notify  the  inspector  that  the 
work  is  ready  for  his  attention;  if  the  move  side  is  out, 
it  is  to  notify  the  trucker  that  the  material  is  ready  to 
be  moved.  All  records  of  inspection  and  trucking  are 
on  this  card.  As  shown  in  the  view,  the  card  is  held  on 
the  tote  box  by  a  holder  which  is  hooked  over  the  edge 
of  the  box  and  the  card  is  placed  in  a  window  enveloiie 
held  by  spring  clips.  The  envelope  is  used  to  keep  the 
card  clean,  insuring  the  legibility  of  the  record. 
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stitutions.  The  results  are  encouraging,  particularly  in 
the  development  of  the  spirit  of  cooperation.  The  plan 
mii/ht  profitably  be  adopted  by  other  slates,  particu- 
larly in  these  days  of  fuel  shnrtai/e. 

iHK  engineering  department  and  the  civil  service 
■(inimission  of  the  state  of  Wisconsin  are  thor- 
lughlv  agreed  that  "the  main  i)art  of  scientific 
emplovnient  begms  after  the  act  of  hiring  is  completed." 
For  two  vears  these  two  departments  of  the  state  gov- 
ernment have  been  working  on  the  development  of  a 
practical  application  of  this  idea  as  it  affects  the  em- 
ployees of  the  twenty-seven  power  plants  under  state 
control. 

In  this  movement  of  training  and  education  three  fac- 
tors have  played  an  important  part : 

1.  The  annual  school  for  power-plant  engineers. 

2.  The  university  extension  "service  courses." 

3.  The  development  of  the  proper  spirit  of  coopera- 
tion within  the  service. 

The  activities  along  these  three  lines  are  making  a  real 
contribution  to  the  efficiency  of  state  power-plant  opera- 
tion. The  third  of  these  may  seem  intangible  and  yet  it 
may  be  truly  said  that  in  the  minds  of  the  engineers  of 
the  Wisconsin  state  service  this  factor  stands  out  just 
as  clearly  as  do  either  of  the  others  mentioned  above.  It 
is  the  factor  that  is  giving  life  to  the  other  two  activities. 

In  connection  with  this  educational  movement  the 
departments  concerned  are  also  cooperating  in  working 
out  a  fair  and  orderly  scheme  of  promotions,  reasonable 
hours  and  just  salaries. 

Annual  School  for  Engineers 

The  annual  school  of  power-plant  engineers  held  by 
the  Wisconsin  Civil  Service  Commission  and  the  De- 
partment of  Engineering  has  in  the  two  years  of  its  life 
shown  itself  to  be  of  such  value  to  the  service  that  it  is 
now  looked  upon  as  a  fixed  institution.  The  sessions  of 
the  school  are  held  at  Madison  where  there  are  two  engi- 
neering plants  under  state  control:  the  capitol  power 
plant  and  the  central  heating  plant  of  the  university. 
The  school  is  held  in  the  summer  when  the  work  is 
lightest  for  the  engineers  and  when  they  can  most  easily 
leave  their  plants.  The  meetings  take  place  in  the  capi- 
tol building.  The  state  pays  the  expense  of  the  chief 
engineer  from  each  institution  under  state  control,  and 
the  boards  and  departments  concerned  feel  that  it  is  a 
profitable  investment.  The  sessions  continue  for  three 
days.  Tliere  is  a  roll  call  at  the  opening  of  each  session. 
Evervthing  is  conducted  in  a  business-like  way.  Interest 
and  earnestness  are  felt  from  first  to  last.  It  is  an  edu- 
:ational  feast  of  give  and  take. 

The  program  this  year  included  the  following  topics : 

Address  of  \\'elcome  by  the  Governor. 

Cooperation  in  the  Service  of  the  State. 

Some  Principles  of  Safety  and  Fire  Protection. 

What  Engineers  Have  Done  in  Extension  Courses. 

Some  of  the  State  Power  Plants  (illustrated). 


Mr.  Allen  M.  Ruggles  after  completing  his  education 
at  the  universities  of  Wisconsin  and  Columbia  taught 
for  six  years,  and  in  1914  became  eMciency  examiner 
and  director  of  educational  work  for  the  Wisconsin 
Civil  Service  Commission.  In  that  position  he  has 
been  instrumental  in  assisting  the  development  of  the 
educational  plan  described  in  the  article  presented  liere- 
U'ith. 


MAII      riiUKR    PL.'\NT    ENXINEERS    S,\MPLIXG    CO.'\L    .\T    THE    SCHOOL 
FOR    ENGINEERS 

Heating  and  Ventilation. 

Illumination  and  Safety  (illustrated). 

What  the  School  Stands  For. 

Demonstration  of  Coal  Sampling  and  Analysis. 

Demonstration  of  Fire  Piunps. 

The  Engineer  in  Public  Service. 

Duty  of  Engineers  to  the  Board. 

A  New  Conception  of  Public  Duty. 

Engineers  and  Inspectors  Cooperate 

Some  of  the  liveliest  discussions  of  the  school  were 
started  by  talks  given  by  the  inspectors  and  representa- 
tives of  other  departments.  As  a  result  of  these  discus- 
sions and  of  the  sympathetic  understanding  developed, 
the  engineers  and  inspectors  are  now  working  with 
greater  unity  of  purpose  than  ever  before. 

The  plumbing  inspector  gave  the  men  an  entirely  new 
idea  of  the  value  of  proper  plumbing,  of  the  care  of  a 
plumbing  system  and  of  the  best  action  in  case  of  emer- 
gency. 

The  building  inspector  opened  up  a  new  field  to  the 
men.  As  one  engineer  said  in  his  report  to  his  superin- 
tendent :  "iMr.  Williams  brought  out  as  good  points  on 
fire  protection  as  I  ever  heard.  He  spoke  of  dangers 
from  fires  and  their  remedies  that  I  had  never  heard  of 
before." 

Concrete  examples  marked  every  discussion. 

"At  our  institution  there  is  a  paper  chute  that  seems 

to  me  to  be  the  worst  kind  of  a  fire  hazard ,"  began 

one  of  the  engineers. 

"Yes,"  said  the  inspector.  "I  saw  that  at  my  last  \isit 
and  have  ordered  it  remedied." 

Soon  the  chief  engineer  entered  into  the  discussion 
and  promised  to  see  that  the  matter  was  pushed  for 
speedy  attention.     In  this  fashion  the  discussion  went 


February,  1918 


TRAINING  ENGINEERS   AND   FIREMEN 


12- 


on,  with  added  zest,  from  one  concrete  case  to  another. 

The  safety-first  man  from  the  industrial  commission 
took  the  men  to  the  capitol  power  plant  and  from  actual 
examples  pointed  out  to  them  the  value  of  safety-first 
appliances,  guards,  etc. 

The  fire  prevention  inspector  from  the  insurance  com- 
mission was  present  at  the  meetings  and  talked  with  the 
men  at  every  opportunity,  with  the  result  that  he  is  now 
planning  better  fire  brigades  at  the  institutions. 

The  engineers  show^ed  an  interest  in  the  welfare  of 
their  institutions  that  would  be  a  revelation  to  many 
who  are  not  familiar  with  the  actual  attitude  of  these 
men.  They  see  things  that  the  superintendent  is  not 
trained  to  see.  and  as  anyone  familiar  with  the  situation 
knows,  their  responsibility  is  not  light. 


Wisconsin  Civil  Service  Commission 

C«tihes    That 

John  Rober-ts 

Has   Sabsfactonly    Completed    The    SER\1CE    COURSE   In 

Steam  Boii-.ers 

As  Approved  by  the  CiwI  Service  Co;nmUsion  of  the  State  of  Wisconsin,  an 
Prepared  and  Conducted  by  the  Extension  Division  of  the  University  of  Wisco: 

JOINT    CERTIFICATE    GIVEN    BY    CIVIL    SERVICE   COMMISSION    AND    THE 
UNIVERSITY   EXTENSION   DIVISION 

Co.\L  Sampling  and  Analysis 

As  was  natural,  one  of  the  subjects  of  most  vital  in- 
terest was  that  of  coal,  and  the  fact  that  the  state  buys 
its  coal  on  the  heat  unit  basis  served  to  center  this  in- 
terest on  its  sampling  and  analysis. 

The  chemist  of  the  capitol  power  plant  demonstrated 
the  method  of  sampling  coal,  using  a  new  sampler,  a 
number  of  which  have  been  ordered  for  use  in  the  state 
institutions.  The  engineers  must  secure  samples  from 
each  car  of  coal  received  and  send  them  to  Madison  for 
analysis.  It  was  impressed  upon  them  that  they  must 
know  how  to  get  a  fair  sample,  that  they  must  know 
how  to  crush  it,  quarter  and  requarter  it  and  prepare  it 
for  shipment.  Very  detailed  instructions  were  given 
as  to  the  process. 

Not  only  did  the  men  receive  instruction  on  sampling, 
but  they  were  taken  to  the  laboratories  where  the  chem- 
ist explained  to  them  in  full,  with  demonstration,  the 
process  used  in  the  analysis  of  coal  that  is  sent  in  from 
the  institutions.  This  gave  the  engineers  a  clearer  idea 
of  their  part  in  the  process  as  a  whole,  increased  their 
interest  and  brought  home  to  them  with  added  force  the 
fact  that  a  successful  analysis  depends  upon  a  fair  and 
careful  sampling.  The  engineering  department  believes 
that  letting  an  employee  in  on  the  problems  of  his  co- 
workers and  of  those  above  him  in  authority  leads  to 
growth  and  stimulates  cooperation. 

Spirit  Back  of  the  Movement 
As  suggested  in  the  beginning,  the  spirit  which  per- 
vades this  school  is  a  vital  factor  in  the  movement  of 
which  the  school  is  a  part.    It  is  one  of  the  really  inter- 
esting and  suggestive  features  of  the  movement.     Wis- 


consin is  especially  fortunate  in  that  its  chief  state  engi- 

\r"'T    r'  .^M  ^^^'^^'  ^^""^  '*^  P°'^'^'"  plant  engineer, 

-ur  J.  L.  VVhite,  are  personifications  of  those  qualities 
that  inspire  efficiency  in  public  service :  men  whose 
watchword  is  cooperation,  and  who  in  all  things  stand 
for  a  democracy  of  public  service  in  which  the  humblest 
employee  is  looked  to  for  suggestions  and  given  due 
credit  and  encouragement.  The  spirit  of  these  men  has 
been  telt  in  ever}-  session  of  the  school.  As  one  of  the 
engineers  told  his  superintendent :  "Cooperation  is  Mr 
Mack  s  pet  hobby'  and  it  is  certainlv  evident  that  he  is 
getting  results." 

These  two  men  reiterated  the  idea  of  cooperation 
and  the  democracy  of  public  service  time  and  time 
again. 

.^^k"?!,^"^''  and  narrowness  dominate  the  engineer  who  tries 
to  bottle  up  w,th,n  himself  all  the  things  worth-knowing  or 
good  about  the  plant  and  does  not  give  credit  to  the  help  he 
has.  Develop  each  one  of  your  assistants  as  far  as  he  can  go 
the  competence  and  loyalty  of  the  crew  vou  have  under  you 
IS  a  measure  of  your  success. 

In  this  matter  of  cooperation,  one  of  the  principal  things  is 
the  giving  of  proper  credit  to  the  subordinate  who  does  things 
and  who  really  is  entitled  to  it.  Without  co5peration  we  can- 
not make  a  success  of  this  great  business  enterprise  of  the 
state  ot  Wisconsin.  Team  work  and  honest  cooperation  is  the 
policy  ot  this  department. 

Attitude  of  the  Engineers 
The  interest  of  the  engineers,  their  questions  and  con- 
\ersation  showed  beyond  a  doubt  the  value  of  the  school. 
Tliey  show^ed  real  enthusiasm.  They  have  "caught  the 
spirit  of  the  hive."  There  is  a  splendid  esprit  de  corps. 
The  following  extracts  from  reports  made  by  the  men 
to  their  superintendents  give  their  point  of  view. 

The  mingling  of  the  engineers,  talking  over  the  work  done 
in  their  respective  institutions  was  verv  helpful.  I  heard  that 
a  certain  gas  producer  was  a  failure  in  economv.  On  the  other 
hand,  I  gave  information  to  several  on  an  effective  boiler  com- 
pound that  we  have  in  use  here. 

I  appreciate  the  efforts  of  the  men  who  took  part  on  the 
program  and  their  desire  to  help  us.  Thev  made  us  feel  that 
we  are  a  necessary  part  of  the  state  service  and  that  it  is  up 
to  us  to  equip  ourselves  with  the  knowledge  necessan,^  to  per- 
form our  duty  in  the  best  possible  manner. 

It  is  planned  to  have  the  engineers  take  a  greater  part 
on  the  program  next  year.  This  last  year,  however,  each 
meeting  was  presided  over  by  a  power  plant  engineer. 

Service  Courses 

As  a  result  of  last  year's  school  and  of  the  need  felt 
for  keeping  up  the  good  work  started  and  of  carrying 
tiirough  the  year  the  same  spirit  of  progress,  the  uni- 
versity extension  division  was  asked  to  cooperate  in 
arranging  a  special  course  of  study  for  state  power  plant 
engineers  and  firemen.  The  matter  was  given  very  care- 
ful attention  by  the  civil  service  commission,  the  engi- 
neering department  and  the  extension  division.  Pro- 
fessor E.  M.  Shealey  represented  the  extension  division 
at  the  conferences  held  and  proposed  the  course  of  study 
which  follows.  The  individual  courses  are  known  as 
"service  courses''  because  they  have  been  approved  by 
the  civil  service  commission  and  the  engineering  depart- 
ment. Those  who  finish  them  have  a  special  record 
made  of  the  fact  on  the  books  of  the  civil  service  com- 
mission, and  in  case  of  promotional  examinations,  credit 
is  given  for  the  work  thus  done.  A  special  certificate 
issued  jointly  by  the  civil  service  commission  and  the 
extension  division  is  also  given  on  completion  of  a  "ser- 
vice course." 

This  course  of  study  begins  at  the  bottom,  is  progres- 
sive and  gets  somewhere  in  the  end.  In  other  words,  it 
has  a  definite  plan  that  gives  a  well-rounded  treatment 
of  the  problems  of  power-plant  operation.  In  a  much 
condensed  form  it  follows  the  same  scheme  that  is  found 
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in  a  regular  course  in  a  technical  school.  It  also  pro- 
vides for  all  grades  of  ability,  is  flexible  and  makes  it 
possible  for  an  engineer  or  fireman  to  enter  at  any  point 
at  which  he  has  the  ability  and  experience  to  begin.  The 
individual  courses  comprising  the  complete  course  of 
study  follow : 

Course  i.  Practical  hand  firing.  This  course  lerittcn  in  the 
simplest  possible  language  is  intensely  practical  and  teaches  the 
manual  operations  of  firing  without  references  to  any  theory 
of  combustion  or  any  calculations.  It  shows  how  to  obtain  the 
very  best  results  in  efficiency  and  smoke  prevention  with  hand- 
fired  boilers  burning  soft  coal. 

Course  2.  Steam  boilers.  The  course  in  boilers  deals  with 
the  selection  installation,  management  and  testing  of  boilers. 

Course  3.  Heat.  The  course  in  heat  is  planned  particularly 
to  teach  the  applications  of  heat  energy  to  the  uses  of  man 
in  power  production  and  in  industrial  processes.  The  theories 
of  heat  are  brought  out  in  xery  simple  form  and  their  prac- 
tical application  shown. 

Course  4.  Steam  engines.  This  is  a  practical  course  for 
operating  engineers  and  to  this  end  it  deals  with  the  operation 
of  practically  all  classes  of  modern  engines.  It  treats  fully 
of  both  theory  and  practice  as  applied  to  steam  engines  but 
most  largely  with  stationary  engines. 

Encour.^ging  Support 

The  idea  of  these  "service  courses'"  met  with  the 
approval  of  the  heads  of  the  institutions  concerned.  The 
response  was  encouraging  as  the  following  extracts  from 
letters  from  superintendents  of  state  institutions  and 
presidents  of  normal  schools  will  show : 

I  have  your  note  calling  my  attention  to  the  course  arranged 
for  engineers  and  firemen  in  the  state  service.  This  is  de- 
cidedlv  a  step  in  advance  and  I  am  sure  that  greater  and  better 
service  will  be  rendered  the  state  because  of  this  scheme  of 
education. 

I  thoroughly  approve  of  all  our  men  acquirnig  a  theoretical 
as  well  as  a  working  knowledge  of  their  duties,  and  have  inti- 
mated plainly  to  them  through  the  chief  engineer,  that  in  ad- 
vancing their  places  we  shall  give  preference  to  those  who 
show  an  ambition  to  advance  in  their  work,  and  are  wilhng  to 
study  toward  that  end. 

Re.\l  Cooperation 

The  chief  engineers  of  the  institutions  have  cooper- 
ated in  a  most  encouraging  fashion  in  interesting  then- 
men  in  the  work.  A  letter  was  sent  to  each  chief  engi- 
neer, putting  up  to  him  the  responsibility  for  the  suc- 
cess of  the  work  in  his  institution.  As  a  result  forty- 
one  engineers  and  firemen  registered  in  one  or  another 
of  these  courses.  Professor  Shealey  declares  that  dur- 
ing his  experience  in  extension  work  he  has  never  had 
such  a  uniformly  high  grade  of  work  done  by  any  class 
of  employees. 

At  the'  last  annual  school,  the  chief  engineers  had 
much  to  say  of  the  extension  courses  and  were  greatly 
interested  in  the  prospects  for  the  coming  year.  One 
engineer  told  how  he  had  helped  his  assistants.  He  had 
gone  at  it  in  regular  school-master  fashion  using  a 
blackboard  in  his  explanations.  When  the  men's  interest 
or  ambition  lagged  he  encouraged  them  and  kept  things 
going. 

At  the  capitol  power  plant  there  is  a  service  club  that 
meets  every  two  weeks  the  year  around.  ^lost  of  the 
talks  given  at  the  meetings  are  illustrated  by  lantern 
slides,  made  by  the  chief  engineer.  This  adds  greatly  to 
the  interest.  The  talks  concern  in  general  the  problems 
which  the  men  meet  in  their  everyday  work  and  to  which 
they  have  given  considerable  thought.  In  this  way  they 
become  familiar  with  each  other's  work  and  investiga- 
tions and  the  interest  of  all  is  broadened. 

Some  time  ago  the  efficiency  division  of  the  civil  ser- 
vice commission  issued  a  circular  letter  on  the  work  of 
this  club  and  sent  it  to  the  other  engineers  and  firemen 
in  the  state  service.  The  idea  proved  contagious.  A 
similar  club  was  started  at  the  state  sanatorium.  In  a 
letter  received  not  long  after  from  the  chief  engineer  he 


said :  "Our  club  is  getting  along  fine.  .\t  the  last  meet- 
ing we  had  four  reels  of  moving  pictures — two  reels 
were  of  the  General  Electric  Shops  at  Schenectady, 
N.  Y.,  and  the  other  two  were  of  the  Ford  shops.  I 
wish  to  say  that  the  boys  take  a  lot  of  interest  in  the 
club.  There  seems  to  be  more  team  work  since  we 
started  it.    Everybody  takes  more  interest  in  his  work." 

In  Conclusion 

In  this  article  there  has  been  no  atteinpt  to  discuss 
any  theory,  as  such,  or  to  describe  plans  for  the  future 
of  this  work  but  simply  to  present,  with  illustrations, 
what  has  actually  been  done  in  an  educational  way  to 
increase  the  efficiency  of  the  engineers  and  firemen  of 
the  Wisconsin  state  service. 

Tlie  success  of  the  movement  is  due  not  to  any  one 
department,  commission  or  board,  but  to  the  cooperation 
of  all.  It  is  the  result  of  the  application  of  the  idea  that 
the  lasting  kind  of  efficiency  comes  only  from  within  an 
organization  and  is  based  upon  a  thinking,  alert  and 
growing  personnel. 

"There  is  no  higher  ambition  than  that  of  serving  the 
state,  nothing  more  creditable  than  to  serve  it  well." 


^^'AR-TnIE    ACTIVITV    IN    THE    CeXTR-VL   WeST 

Alen  with  central-station  experience  have  been  par- 
ticularly needed  in  the  war  because  of  their  engineer- 
ing training.  The  percentage  of  forces  of  the  ^liddle 
V\'estern  companies  in  service  ranges  as  high  as  20  per 
cent.  One  company  raised  a  complete  unit  of  engineers 
and  turned  it  over  intact  to  the  government. 

But  the  large  task  has  been  to  maintain  electric  serv- 
ice to  essential  industries.  It  is  a  revelation  to  see 
how  thoroughly  and  satisfactorily  this  has  been  done. 
It  is  also  interesting  that  this  phase  of  the  work  is  not 
centered  in  cities.  Companies  of  which  little  is  known, 
and  which  must  remain  unnamed,  have  held  government 
priority  orders  on  all  equipment  needed  to  get  certain 
work  completed  and  energv'  on  new  lines.  In  obscure 
communities  central-station  service  is  proving  invalu- 
able in  underwear  and  clothing  establishments  working 
on  khaki-colored  cloth.  In  the  larger  cities  the  same 
condition  prevails  to  an  even  greater  e.xtent. 

At  one  city  in  Indiana  80  per  cent,  of  the  labor  em- 
ployed is  absolutely  dependent  on  central-station  power. 
Several  companies  have  reported  35  per  cent,  increase 
in  industrial  power  load  on  account  of  munition  busi- 
ness. Another  company  in  an  industrial  city  sold  in 
October  42,213,000  units  of  service.  Of  these,  27,353,- 
000  were  for  industrial  power  and  6,643,000  for  trans- 
portation. A  very  large  part  of  the  total  central- station 
output  is  going  to  essential  industries.  Among  these 
are  metal  mills,  mines,  powder  mills,  shipyards,  cereal 
works,  cement  mills,  tire  factories,  overalls  and  apron 
factories,  glove  factories,  producers  of  automobiles, 
tractors  and  tanks,  and  a  thousand  others. 

Leaders  in  the  industry  see  the  silver  lining  without 
overlooking  the  cloud.  They  see  definite  good  accruing 
to  central-station  companies  from  the  present  conserva- 
tion program.  Past  growth  has  been  so  rapid  that 
capital  expenditures  have  been  on  a  stupendous  scale. 
The  present  program  of  saving  is  certain  to  bring 
to  the  surface  investment  economies  as  well  as  oper- 
ating economies.  It  may  be  expected,  in  tlie  opinion 
of  Central  Western  officials,  that  this  program  of  sav- 
ing will  affect  the  whole  American  nation  so  that  when 
the  war  is  over  not  only  the  utility  companies  but  also 
a  large  percentage  of  individuals  will  have  learned  a 
lesson  in  thrift  which  no  other  single  force  could  teach. 
—Electrical  World,  N.  V.,  January  5,  1918. 
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li'v  tlie  Terms  of  the  W: 
^   li^T  Capitalizing  Intangibli 

jBy    Charles   W. 


An  analysis  by  means  of  illiislratioiis  of  the  u-ar  ta.v 
on  business  to  shozv  hoti'  important  arc  the  problems 
surrounding  the  determination  of  the  intangible  assets. 
The  author  quotes  a  decision  of  an  Iowa  court  and 
explains  the  method  so  established  for  determining  the 
monetary  equivalent  of  these  assets. 

Mr.    Charles   W.   INIcKay   has   been   engaged   in   tele- 


:l  to 


phone  engineering  and  appraisal  work  since  graduating 
from  Cornell  University  in  1906.  He  has  been  asso- 
ciated with  the  New  York  Telephone  Company,  Henry 
Floy,  and  the  McCall  and  Clark  Company.  At  present 
he  is  a/Hliated  with  the  engineering  firm  of  McMeen 
and  Miller,  devoting  the  major  part  of  his  time  to 
problems  of  appraisals. 


IN  October,  1917,  Congress  passed  an  act  that  will 
have  a  far-reaching  etifect  upon  industrial  interests, 
the  War  Revenue  Tax  Act.  This  act  owes  its  in- 
ception to  a  most  laudable  idea  and  it  is  far  from  the 
purpose  of  this  article  to  criticize  Congress — or  any 
department  of  the  Federal  Government — in  its  efforts 
to  raise  the  money  necessary  for  the  successful  prose- 
cution of  the  war  with  Germany.  Every  reader  of 
Ixni'STRiAL  Management,  and  every  contributor  to  its 
pages,  is  unquestionably  imbued  with  the  same  spirit — 
J.  spirit  of  helpfulness,  regardless  of  cost  or  of  personal 
sacrifice.  H  o  w  - 
e\er,  when  a  legis- 
lative body,  after 
six  months  of  de- 
liberation, passes  a 
bill  which  falls  so 
far  short  of  the 
purpose  for  which 
it  was  ostensibly 
designed,  one  may 
be  pardoned  a  lit- 
tle curiosity  as  to 
its  possible  eflfect 
upon  the  various 
interests  which  it 
involves. 

The  act  of  Oc- 
tober, 1917,  pro- 
vides for  a  strict 
censorship    of    the 

earnings  of  industrial  concerns,  and  further  provides 
the  right  of  taxation  on  all  earnings  which,  under  the 
terms  of  the  act  are  deemed  to  be  in  the  nature  of 
excess  profits.  So  far  so  good — no  one  criticizes  the 
right,  moral  or  legal,  of  a  war  tax  on  excess  profits — 
providing  that  they  really  are  e.vcess  profits. 

Under  the  terms  of  this  act  industrial  organizations, 
whether  they  be  incorporated  or  "personal"  companies, 
are  not  permitted  to  capitalize  intangible  assets  as  a 
part  of  the  base  used  in  computing  taxes  unless  these 
intangible  assets  have  been  actually  purchased  with 
cash. 

It  is  a  well  known  fact  that  many  of  the  smaller  in- 
dustrial companies — and  for  that  matter  many  of  the 
larger  ones — have  a  comparatively  small  amount  of 
capital  tied  up  in  actual  physical  plant.  The  physical 
plant  represents  but  the  bare  bones  of  the  business,  and 
in  the  case  of  many  companies,  unless  imbued  with  life 
it  is  worse  than  useless.     "Fife"  in  the  case  of  an  in- 


The  intangible  factors  in  industrial  business  contribute  heavily 
to  the  earning  of  profits.  They  are  one  of  the  props  of  success. 
These  factors  include  competition,  patent  rights,  reputation  for 
integrity,  personnel  of  the  directorate,  trade  names,  market  con- 
ditions, pending  orders,  location,  publicity,  credit  and  annual  earn- 
ings. An  Iowa  court  has  declared  that  the  most  satisfactory  man- 
ner of  determining  the  monetary  value  of  intangible  assets  is  to 
take  the  average  yearly  earnings  over  a  period  of  three  or  five 
years  of  uneven  earnings  as  a  basis.  From  this  average  deduct 
the  amount  of  the  interest  on  the  average  capital  employed  dur- 
ing the  same  years,  figured  at  the  rate  of  seven  per  cent  per  annum. 
The  actual  surplus  profits  thus  ascertained  may  then  be  multiplied 
by  some  proper  factor  to  determine  the  value  of  the  intangible 
assets 


dustrial  organization  means  business,  and  business  val- 
ues are  always  built  up  of  such  items  as  good-will, 
going  value,  contract  values  and  patent  rights. 

Exemption  on  Invested  Capital 

The  act  of  October,  1917,  stipulates  that  corporations 
or  private  individuals  engaged  in  industrial  business 
shall  be  allowed  a  certain  return  exempt  from  taxation 
on  the  "invested  capital."  It  further  provides  a  sliding 
scale  of  taxation  on  all  earnings  in  excess  of  the  ex- 
empted  amount.     Invested   capital,   however,   includes 

o  n  1  y   the   capital 

physical  property, 
unless  the  com- 
pany is  able  to 
show  that  it  has 
actually  paid  cash 
for  its  intangible 
assets.  In  this  lat- 
ter case,  if  it  has 
paid  cash  for  the 
intangible  assets, 
these  assets  may 
be  capitalized  in 
an  amount  not  to 
exceed  the  value 
of  the  tangible  as- 
sets if  the  com- 
pany is  not  incor- 
porated. If  the 
company  is  incorporated  it  can  only  capitalize  the  tan- 
gible assets  at  an  amount  not  to  exceed  20  per  cent,  of 
the  ^■alue  of  the  tangible  assets  as  found. 

An  Illustrative  Case 

To  see  just  what  this  means  in  actual  practice,  let  us 
assume  a  theoretical  case.  The  John  Doe  Manufactur- 
ing Compan)' — a  private,  or  unincorporated  firm — is 
manufacturing  a  useful  commodity.  The  business  has 
been  built  up,  and  the  good-will  established,  after  years 
of  hard  labor  on  the  part  of  the  members  of  the  firm. 
Many  of  the  articles  manufactured  are  protected  by 
patents.  These  patents  have  been  the  result  of  ardu- 
ous labor  on  the  part  of  members  of  the  firm,  and  be- 
fore they  were  perfected  involved  appreciable  expen- 
ditures in  their  development.  The  ratio  of  these  ex- 
penditures to  the  real  value  of  the  patents  to  the  com- 
pany, however,  is  small.  All  of  the  intangible  assets, 
patent   rights,   copyrights,   trade  marks,  good-will   and 
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business  value,  represent  years  of  labor  on  the  part  o/ 
the  firm  and  its  employees.  The  invested  capital  upon 
which  the  firm  is  allowed  to  earn  a  certain  return  ex- 
empt from  taxation,  according  to  the  terms  of  the  act 
of  October,  1917,  includes: 

1.  Actual  cash  paid  into  the  business. 

2.  Actual  cash  value  of  tangible  property  (other  than 

cash)  paid  into  the  business. 

3.  Actual    cash   value   of   patents,    copyrights,    trade 

marks,  good-will   and  other  intangible  property 
paid  into  the  business  at  the  time  of  such  pay- 
ment if  payment  zvas  made  therefor'  specifically 
as  such  in  actual  cash  or  tangible  property. 
In   the   case   vmder   consideration   the   company   has 
made  no  cash  payments  for  its  intangible  assets.     The 
intangible  assets  have  cost  the  company  a  good  deal  of 
money  but  they  have  not  been  purchased  outright  for 
cash.     Under  the  terms  of  the  act  these  intangible  as- 
sets must  be  entirely  excluded  from  the  invested  cap- 
ital.    The  invested  capital,  therefore,  really  represents 
only  the  value  of  the  physical  pi'operty  and  the  cash,  or 
funds,  on  hand  for  operating  the  business.     The  com- 
pany finds,  after  a  careful  appraisement  that  its  tangi- 
ble property  is  worth  $500,000.     This  sum  represents 
the  reproduction  cost  of  the  property  plus  an  allowance 
for  working  capital,  etc. 

Due  to  the  immense  expenditures  the  company  has 
had  to  meet  in  building  up  this  business  it  has  only  been 
able  to  earn  a  return  of  8  per  cent,  on  a  valuation  of 
$500,000,  for  the  past  several  years,  and  no  return  on 
the  brains  and  labor  involved  in  building  up  the  intan- 
gible assets.  During  the  present  year,  however,  we 
find  that  the  company  has  earned  $200,000.  Let  us 
see  what  happens  to  this  $200,000,  when  the  tax  ad- 
justers get  at  it. 

Private  corporations  are  entitled  to  a  flat  e.xemption 
of  $6,000.  They  are  also  entitled  to  a  return  on  the 
invested  capital — in  this  case  $500,000 — based  on  the 
earning  rate  prevalent  for  the  pre-war  period.  In  the 
case  we  are  considering  this  rate  of  earning  is  8  per 
cent,  and  the  additional  exempted  amount  is  8  per  cent, 
of  $500,000,  or  $40,000.  The  total  exemption,  there- 
fore, amounts  to  $46,060,  and  the  amount  of  net  income 
subject  to  taxation  is  $200,000  less  $46,000,  or  $154,000. 

The  computation  of  the  taxes  on  the  $154,000  follows: 

Tax 

20  per  cent,  tax  on  net  income  in  excess  of 
total  deduction  ($46,000)  and  not  in  ex- 
cess of  15  per  cent,  of  invested  capital  for 
taxable  year  ($75,000)  being  $29,000....   $5,800 

25  per  cent,  tax  on  net  income  in  excess  of  15 
per  cent,  and  not  in  excess  of  20  per  cent, 
of  invested  capital  for  taxable  year,  being 
$25,000   6,250 

35  per  cent,  tax  on  net  income  in  excess  of  20 
per  cent,  and  not  in  excess  of  25  per  cent, 
of  invested  capital  for  taxable  year,  being 
$25,000  ' 8,750 

45  per  cent,  tax  on  net  income  in  excess  of  25 
per  cent,  and  not  in  excess  of  33  per  cent, 
of  invested  capital  for  taxable  year,  being 
$40,000    18,000 

60  per  cent,  tax  on  net  income  in  excess  of 
33  per  cent,  of  invested  capital  for  taxable 
year,  being  $35,000 21,000 


Total  tax  for  taxable  year $59,800 

The  total  taxes  of  the  company,  therefore,  amount 
to  $59,800,  or  29.9  per  cent,  of  the  company's  net  in- 
c<5me  of  $200,000. 


Further  Illustr.miox 

Now,  let  us  assume,  to  illustrate  the  workings  of  the 
tax  law%  that  the  John  Doe  Company  had  sold  its  prop- 
erty and  business — said  business  including  all  good-will, 
patent  rights,  trade  marks,  business  values,  etc. — to  the 
John  Smith  Company  for  the  sum  of  $800,000,  and  that 
the  sale  was  effected  prior  to  October,  1917.  In  the 
terms  of  the  bill  of  sale  it  was  stipulated  that  the  John 
Smith  Company  should  pay  to  the  John  Doe  Company 
$500,000  in  cash,  for  the  physical  property  and  $300,000, 
in  cash,  for  the  intangible  assets,  such  as  good-will,  etc. 
Inasmuch  as  the  John  Smith  Company  has  paid  cash 
for  the  intangible  assets  it  is  entitled  to  include  them 
in  the  invested  capital. 

We  may  assume  that  the  John  Smith  Company  also 
earns  $200,000  during  the  first  year  of  its  ownership 
of  the  property.  According  to  the  terms  of  the  tax  law 
It  will  be  entitled  to  a  flat  exemption  of  $6,000,  plus  8 
per  cent,  on  the  invested  capital  ($800,000  in  this  case) 
or  a  total  of  $70,000.  The  amount  subject  to  taxation 
is  $200,000  less  $70,000,  or  $130,000.  The  computation 
of  the  taxes  on  this  residue  of  $130,000  follows: 

20  per  cent,  tax  on  net  income  in  excess  of 
total  deduction  ($70,000)  and  not  in  ex- 
cess of  15  per  cent,  of  invested  capital  for 
ta.xable  year  ($120,000),  being  $50,000.  .   $10,000 

25  per  cent,  tax  on  net  income  in  excess  of 
15  per  cent,  and  not  in  excess  of  20  per 
cent,  of  invested  capital  for  taxable  year. 
being  $40,000    10,000 

35  per  cent,  tax  on  net  income  in  excess  of 
20  per  cent,  and  not  in  excess  of  25  per 
cent,  of  invested  capital  for  taxable  year, 
being  $40,000    14,000 

Total  tax    S34.000 

The  total  taxes  of  the  John  Smith  Company  amount 
to  $34,000,  or  17  per  cent,  on  its  net  earnings,  as  against 
taxes  of  $59,800,  or  29.9  per  cent,  of  the  net  earnings, 
for  the  John  Doe  Company.  In  other  words,  the  mere 
fact  that  the  John  Smith  Company  has  paid  actual  cash 
for  its  intangible  assets  entitles  it  to  a  reduction  in  taxes 
of  $25,800  for  the  year.  Obviously  these  intangible 
assets,  when  they  were  in  the  possession  of  the  John 
Doe  Company,  were  of  appreciable  value  or  the  John 
Smith  Company  would  not  have  purchased  them  for 
$300,000.  However,  the  John  Doe  Company,  which 
created  the  intangible  value,  could  not,  under  the  terms 
of  the  act  include  any  allowance  for  intangible  assets 
in  its  invested  capital. 

If  either  the  John  Doe  Company  or  the  John  Smith 
Company  had  been  incorporated  still  another  stor\' 
v/ould  have  to  be  told.  Briefly,  the  John  Doe  Company 
would  be  about  in  the  same  predicament  as  if  it  were  a 
private  company.  The  John  Smith  Company,  however, 
having  paid  $300,000  for  the  intangible  assets  would 
only  be  allowed  to  capitalize  them  at  20  per  cent,  of  the 
value  of  the  tangible  assets  or  $100,000. 

Incre.\sed  Import.\nce  of  Ixt.\xgible  \'alues 
All  of  this  discussion  is  by  way  of  preface  to  the 
following  remarks  on  industrial  intangible  values.  The 
act  of  October,  1917,  has  been  subject  to  comment  and 
it  is  not  improbable  that  some  of  its  problems  will  be 
reconsidered  by  Congress,  among  others,  the  question 
of  making  some  provision  for  the  capitalization  of  in- 
tangible assets,  where  such  intangible  assets  have  been 
brought  into  being  as  the  result  of  years  of  hard  labor 
in  building  up  a  business  and  represent  a  very  real 
monetary  value  to  the  owners  of  the  business. 
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It  therefore  behooves  industrial  managers  to  give  this 
question  of  intangible  values  just  as  careful  considera- 
tion as  they  would  accord  to  the  subject  of  purely 
physical  values. 

Fortunately  the  courts  have  established  a  precedent 
for  the  consideration  of  the  value  of  the  intangible 
assets  in  industrial  appraisement.  The  writer  has  re- 
viewed all  of  the  American  and  many  of  the  English 
cases  involving  intangibles,  but  has  only  been  able  to 
find  one  method  of  computing  their  value.  This  method 
is  well  illustrated  in  the  following  recent  decision  of  an 
Iowa  court : 

Good  will  is  an  asset  in  a  class  by  itself.  Its  intangible 
nature  makes  it  an  excuse  tor  manipulation.  The  difficulty  in 
dealing  with  this  item  is  in  the  measurement  of  its  value.  It 
is  uncertain  but  the  courts  protect  it  and  declare  it  to  be  an 
asset.  Business  men  and  theorists  insist  that  it  be  treated  as 
propert.v.  Negotiable  good  will  is  the  exception  rather  than 
the  rule  in  business.  Can  the  value  of  good  will  be  anything 
more  than  each  man's  guess?  Emerson  said  "Every  successful 
business  is  the  lengthened  shadow  of  some  one  man."  Good 
will  depends  upon  varying  contingencies  and  upon  numberless 
factors  whose  vital  value  may  change  with  the  moon.  But 
there  are  rules  for  measuring  it  which  have  met  with  favor. 
The  factors  which  go  to  make  good  will  are  competition,  pat- 
ent rights,  reputation  lor  integrity,  the  personnel  of  the  direc- 
torate, trade  names,  market  conditions,  pending  orders,  loca- 
tion, publicity,  credit  and  annual  earnings.  These  are  the 
props  upon  which  good  will  is  reared.  All  these  factors  con- 
tribute to  the  earnings  of  profits.  The  most  satisfactory  man- 
ner of  determining  the  value  of  good  will  in  dollars  and  cents 
is  to  take  the  average  yearly  earnings  over  a  period  of  three 
or  five  3-ears  of  uneven  earnings  as  a  basis.  From  this  must 
be  deducted  interest  at  the  rate  of  seven  per  cent  on  the 
average  capital  employed  in  such  years.  In  this  way  we  ascer- 
tain the  actual  surplus  profits  of  the  business.  How  many 
times  then  should  these  surplus  profits  be  multiplied  to  get 
the  value  of  good  will  ?  The  answer  can  only  be  found  in 
the  peculiar  facts  of  each  case.  I  do  not  consider  that  in  any 
case  (except  perhaps  one  of  monopoly)  the  multiplier  should 
be  greater  than  two.  In  this  case  the  average  earnings  cover- 
ing a  five  year  period  (1906  to  1910,  inclusive)  are  shown  to 
have  been  $620,219.62.  Deducting  from  this  sum  seven  per 
cent  on  the  average  investment  of  $1,160,304.28  leaves  a  net 
surplus  to  be  capitalized  of  $538,998.32. 

By  applying  the  accredited  rules  for  computing  the  value 
of  good  will  to  these  computations,  a  valuation  much  larger 
than  I  have  placed  on  the  intangible  values  of  the  common 
stock  might  easily  be  found.  From  a  full  consideration  of 
the  case  in  its  various  aspects,  however,  I  am  convinced  that 
the  valuation  of  $600,000  which  I  have  placed  on  these  intan- 
gible values  is  one  which  would  have  been  just  and  equitable 
in  defendant's  dealings  with  the  plaintiff. 

This  decision  is  most  interesting — it  not  only  clearly 
establishes  a  precedent  for  including  the  "intangibles" 
as  a  part  of  an  industrial  company's  assets,  but  it  also 
outlines  a  method  for  C(jmputing  the  value  of  the  in- 
tangibles. It  will  be  noted  that  the  court  describes  the 
intangibles  collectively  by  the  term  "good  will."  By 
good  will  the  court  undoubtedly  means  "total  intangible 
value."  The  synonymous  use  of  the  terms  good  will 
and  intangible  value  is  prevalent  in  industrial  legal 
cases.  This  is  unfortunate,  as  it  is  apt  to  lead  to  con- 
fusion. Intangible  value,  as  already  suggested,  includes 
other  items  besides  good  will,  i.  e.,  value  of  patent 
rights,  value  of  trade-marks,  going  value  and  contract 
values. 

Anyone  who  is  at  all  skeptical  as  to  the  wisdom  of 
including  the  intangibles  as  a  part  of  the  invested  capital 
will  find  convincing  proof  that  the  intangibles  have  a 
very  real  value  in  the  decision  of  this  Iowa  court.  In 
the  passage  just  quoted,  the  court  says:  "It  (intangible 
value  or  good  will)  is  uncertain,  but  the  courts  protect 
it  and  declare  it  to  be  an  asset."  In  another  portion 
of  the  same  decision  the  court  says :  "Good  will  is,  m 
fact,  a  fixed  asset,  *  *  *  and  the  good  will  of  the 
company  is  of  substantial  value." 


2^Iethod  of  Computing  Int.xngibles 

Possibly  the  court's  method  of  computing  the  value 
of  the  intangibles  may  be  made  clearer  by  a  simpler 
illustration.  Take,  for  instance,  the  case  analyzed  in 
an  earlier  portion  of  this  article,  that  of  the  John  Doe 
Manufacturing  Company.  The  physical  property  is 
valued  at  $500,000  and  the  company  has  a  net  income 
of  $200,000  a  year.  Applying  the  method  of  tlie  Iowa 
court,  a  fair  return — say,  8  per  cent. — on  the  value  of 
the  physical  property  should  first  be  deducted  from  the 
$200,000  net  income.  Eight  per  cent,  of  $500,000  is 
$40,000,  and  the  "surplus  profits"  amount  to  $200,000 
less  $40,000,  or  $160,000.  The  value  of  the  intangible 
"something"  that  produces  these  excess  profits  of 
$160,000  is  uncertain,  depending  upon  the  stability  of 
this  portion  of  the  net  income.  In  the  case  of  the  John 
Doe  Manufacturing  Company  it  was  assumed  that  the 
company  had  struggled  along  for  many  years,  earning 
a  return  of  only  8  per  cent,  on  the  physical  property, 
and  that  it  had  just  reached  the  point  where  it  was  be- 
ginning to  realize  a  return  on  the  immense  amount  of 
labor  involved  in  building  up  the  business.  Following 
the  precedent  of  the  Iowa  court,  we  would  not,  in  this 
case,  be  justified  in  assigning  to  the  intangibles  as  high 
a  value  as  if  the  company  had  been  maintaining  an  in- 
come of  about  $200,000  a  year  for  a  number  of  years 
preceding  the  appraisal. 

In  all  probability  if  the  court  in  question  had  been 
confronted  with  the  task  of  assigning  a  value  to  the 
intangibles  of  the  John  Doe  Manufacturing  Company, 
it  would  have  appraised  them  at  $160,000,  the  amount 
of  the  surplus  profits  for  the  current  year.  If,  how- 
ever, the  company  had  maintained  an  average  in  earn- 
ings of  $200,000  for,  say,  five  years  preceding  the  ap- 
praisal, there  is  ample  precedent  in  other  court  cases 
for  the  capitalization  of  the  intangibles  at  as  high  as  20 
per  cent.  If  the  $160,000  surplus  profits  accruing  from 
tlie  intangibles  were  appraised  at  20  per  cent.,  the  value 
of  the  intangibles  would  be  $800,000 — in  other  words, 
they  W'Ould  be  worth  much  more  than  the  purely  physi- 
cal property. 

The  method  outlined  in  the  foregoing  decision  has 
one  marked  defect,  it  does  not  provide  for  the  segrega- 
tion of  the  various  elements  of  intangible  value.  The 
items  component  to  the  total  intangible  value  of  an  in- 
dustrial organization  are  so  diversified  that  it  is  most 
desirable  to  find  some  means  of  computing  their  respec- 
tive values.  The  method  suggested  in  the  following 
paragraphs  has  ample  precedent  in  the  public  utility 
field  and  there  is  no  reason  why  it  should  not  be  equally 
well  adapted  for  use  in  the  industrial  field. 

Value  of  purchasing  contracts.  Taking  up  the  vari- 
ous elements  of  intangible  value  in  the  order  in  which 
they  are  enumerated  in  Table  I,  we  have  first,  the  value 
of  the  purchasing  contracts.  Many  industrial  organi- 
zations are  fortunate  enough  to  possess  long  term  con- 
tracts for  the  purchase  of  their  fuel  and  raw  materials. 
A  company  may  have  a  contract  with  a  coal-mining 
company  which  calls  for  the  delivery  of  a  certain  spec- 
ified amount  per  annum  at  a  fixed  price  or  at  a  price 
based  upon  a  flat  amount  per  ton  and  subject  to  certain 
increases,  or  decreases,  in  the  event  of  a  rise  or  fall  in 
the  labor  market.  Obviously  such  a  contract  is  a  very 
real  asset  to  the  industrial  company  possessing  it,  and 
the  value  of  this  contract  is  a  part  of  the  total  intangible 
value. 

To  show  the  correlation  between  the  various  ele- 
ments of  physical  property  and  the  elements  of  intan- 
gible value  an  hypothetical  case  has  been  assumed  as 
illustrated  in  Table  I  on  the  next  page. 
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Tablk    I.      Relation    of    Intangible    to    Physical 
Propertv 

Item  Reproduction  Cost 
Direct  construction  costs : 

Inventoriable  propertx'    S407,ooo 

Omissions  and  contingencies   ....        16,500 

Purchasing  expense    8,250 

Tools  and  tool  expense 8,250 

Total  direct  construction  costs.  $440,000 

Collateral  construction  costs : 

General  and  legal  e.xpense S  21,000 

Engineering  and  general  supervi- 
sion           20.000 

Taxes  and  insurance  (  during  con- 
struction )    5,000 

Interest    (during   construction  )     .        14,000 

Total  collateral   construction   cost  $  60,000 

Total    physical   propert\-    $500,000 

Non-physical  (or  intangible)  assets 

Value  of  purchasing  contracts 

Value  of  patent  rights 

Cost  of  establishing  business 
(or  going  value) 

Cost  of  financing 

Value  of  good-will  and  trade-marks 

Total  non-physical  assets 
Total  value  (on  a  reproduction  basis  ) 
of  plant  and  business. 

The  following  method  of  determining  contract  values 
has  a  precedent  in  public  utility  practice.  W'e  may  as- 
sume that  an  industrial  company  has  a  contract  pro- 
viding for  delivery  of  coal  at  $2  a  ton,  for  a  period  of 
five  years  and  that  three  years  of  the  life  of  the  con- 
tract have  elapsed  at  the  date  of  appraisal.  During 
these  three  years  the  company  has  had  an  average  con- 
sumption of  5,000  tons  per  year,  and  it  seems  reason- 
able to  assume  that  a  similar  amount  will  be  required 
during  the  unexpired  term  of  the  contract.  The  total 
estimated  consumption  for  the  five-year  period  is  then 
25,000  tons  and  the  cost  of  the  coal  at  $2  per  ton  is 
$50,000.  We  may  also  assume  that  the  average  market 
price  for  the  grade  of  coal  used  by  the  company  for  the 
three  years  has  been  $3  per  ton  and,  further,  that  the 
company  is  warranted  in  assuming  that  the  market 
price  for  the  unexpired  term  of  the  contract  will  be  at 
least  $3  per  ton.  Therefore,  if  the  company  had  been 
obliged  to  purchase  its  coal  in  the  open  market  it  would 
have  had  to  pay  $75,000  instead  of  $50,000,  and  under 
the  terms  of  its  contract  the  company  has  saved  .$5,000 
a  year.  The  value  of  the  contract  to  the  company 
may  be  determined  by  capitalizing  the  $5,000  annual 
saving  at  8  per  cent,  on  the  assumption  that  8  per  cent, 
represents  a  fair  rate  of  earning  for  the  business; 
$5,000  capitalized  at  8  per  cent,  is  $62,500.  The  fact 
that  the  contract  has  only  a  five-year  life  should  be 
cared  for  by  depreciating  the  $62,500  value  at  the  rate 
of  20  per  cent,  per  annum. 

The  foregoing  method  was  advocated  by  the  Public 
Service  Commission  of  St.  Louis  in  the  appraisal  of  the 
property  of  the  Union  Electric  Light  &  Power  Company. 

Value  of  patent  rights.  Undoubtedly  the  appraise- 
ment of  the  patent  rights  of  an  industrial  company  is 
one  of  the  most  exacting  problems  involved  in  the  deter- 
mination of  the  intangible  values.  The  following  method 
seems  reasonable  and  can  undoubtedly  be  substantiated 
before  the  courts.  It  is  first  necessary  to  analyze  a 
company's  net  income  and  determine  what  proportion 


of  the  income  results  directly  from  the  sale  of  patented 
articles.  C)bviously,  after  the  patents  have  expired  this 
portion  of  the  income  will  be  materially  reduced,  due  to 
the  fact  that  the  company's  competitors  will  have  the 
privilege  of  manufacturing  the  same,  or  very  similar 
articles.  During  the  life  of  the  patents,  therefore,  the 
patent  rights  have  a  real  monetary  value  and  this  value 
may  be  measured  by  the  income  resulting  directly  from 
the  sale  of  the  patented  articles. 

We  may  assume  that  the  company  under  investiga- 
tion has  an  income  of  $200,000  a  year,  and  that  an  analy- 
sis of  this  income  shows  that  $100,000  may  be  attributed 
directly  to  the  sale  of  patented  articles.  This  $100,000 
income  accruing  from  the  patent  rights,  will  be  mate- 
rially reduced  when  the  patents  become  public  property. 
It  is  probable,  however,  that  the  company  will  still  be 
?ble  to  derive  some  revenue  from  the  sale  of  the  articles 
in  question  after  the  patents  have  expired — in  competi- 
tion with  other  companies.  We  may  assume  that  an 
estimate  of  a  revenue  of  $40,000  a  year  from  the  sale 
of  the  patented  articles — after  the  expiration  of  the  pat- 
ents— has  been  agreed  upon  as  conservative  by  the  offi- 
cials of  the  company.  The  income  that  may  be  attrib- 
uted directly  to  the  patent  rights  is,  therefore,  $100,000 
less  $40,000  or  $60,000.  The  valuation  of  these  patent 
rights  may  therefore  be  eftected  by  capitalizing  the 
$60,000  income  at  8  per  cent,  and  the  value  of  the  patent 
rights  would,  in  the  case  under  consideration,  be  $60,000 
divided  by  8  per  cent,  or  $750,000. 

Obviously  a  rate  of  return  as  low  as  8  per  cent,  would 
only  be  justified  if  the  Income  resulting  from  the  sale  of 
the  patented  articles  had  been  maintained  at  about  the 
same  rate  over  a  long  period  of  time.  In  the  case  of  the 
John  Doe  Manufacturing  Company  previously  referred 
to,  where  the  net  income  has  experienced  a  marked  rise 
within  a  comparatively  short  time,  the  patent  rights 
would  have  to  be  capitalized  at  a  much  higher  percent- 
age and  the  \alue  of  the  patents  would  be  very  much 
smaller. 

Cost  of  establishing  business.  Cost  of  establishing 
business,  or  going  value,  is  frequently  confused  with 
good  will.  Tliese  two  items  of  intangible  value  are, 
however,  entirely  separate.  The  cost  of  establishing  the 
business  may  be  defined  as  "the  cost  of  acquiring  the  net 
income  prevailing  at  the  appraisal  datr,"  or  as  "the 
amount  resulting  from  the  capitalization  of  the  losses 
incurred  in  building  up  the  business." 

There  are  three  distinct  elements  involved  in  the  com- 
putation of  the  cost  of  establishing  the  business.  These 
elements  are : 

(a)  Cost  of  organization  and  development  during 
business  building  period. 

(b)  Cost  of  securing  customers. 

(c)  Net  interest  on  the  operating  losses  during  the 
business  development  period. 

Organization  and  development.  In  establishing  a 
new  business  it  is  self-evident  that  an  organization — in- 
cluding the  executives  and  employees  of  all  ot  the  de- 
partments— cannot  be  gathered  together  without  an  ap- 
preciable expenditure  of  money.  The  expense  involved 
in  building  up  an  organization  usually  bears  a  fixed  ratio 
to  the  reproduction  cost  of  the  physical  property.  In 
public  utility  practice  there  is  ample  precedent  for  an 
allowance  of  23/2  per  cent,  of  the  cost  of  the  physical 
property  to  cover  the  cost  of  building  up  an  operating 
organization.  In  industrial  practice  the  determination 
of"  this  percentage  is  largely  dependent  upon  the  exig- 
encies of  the  case  under  consideration.  It  is  possible, 
however,  to  determine  a  percentage  for  any  given  indus- 
trial appraisement  that  will  be  susceptible  to  substanti- 
ation. 
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Cost  of  securing  custouicrs.  No  industrial  business  $141,200.  Inasmuch  as  the  company  has  maintained  its 
can  be  built  up  without  the  expenditure  of  a  large  present  income  — S20o,ooo-for  only  one  year  we  prob- 
amount  ot  money  for  the  securing  of  customers.  This  ably  will  not  be  warranted  in  capitalizing  the  earnings 
cost  resides  in  the  salaries  and  e.xpenses  of  salesmen,  m  resulting  from  the  good-will  at  less  than  100  per  cent 
advertising  and  in  the  accompanying  clerical  expenses,  and  the  value  of  the  good-will  in  this  case  would  there- 
It  IS  possible,  by  making  a  caretul  analysis  ot  the  com-  fore,  be  $141,200.  This  added  to  the  value  of  the  in- 
pany  s  expenses  over  a  period  of  years,  to  determine  a  tangibles  as  already  computed  gives  a  total  intangible 
cost  per  customer,  and  this  actual  cost  per  customer,  yalue  of  S376.200,  and  a  total  value  for  the  plant  and 
as  determined  from  the  company's  books,  when  multi-  business  of  $876,200. 

phed  by  the  total  number  of  customers  on  the  books  at  Undoubtedly,  the  new  War  Revenue  Tax  Act  will 

the  date  of  the  appraisal,  will  give  a  conservative  esti-  play  a  most  important  part  in  industrial  financino-      It 

mate  ot   the  expenditures  involved   in   this  portion  of  will  present  many  interesting  and  unusual  problems  to 

the  business  building  process.  the  industrial  manager,    ^^"hether  or  not  Congress  will 

A  ft  interest  and  operating  losses  during  development,  modify  the  terms  of  the  act  to  provide  for  the  capitaliza- 

In  public  utility  practice  it  is  customaiy  to  compute  the  tion  of  hard  earned  and  properly  constituted  intangible 

interest  and  operating  losses  during  the  business  devel-  values  we  do  not  know,  but  there  is  reason  to  believe 

oping  period  of  determining,  as  accurately  as  possible,  that  the  ultimate  outcome  will  be  satisfactory  to  all  of 

the  length  of  time  that  would  be  required  to  reproduce  the  interests  involved. 

die  business  as  it  stands  at  the  date  of  appraisal,  and  by  If  industrial  companies  are  allowed  to  capitalize  their 

subsequently  computing  the  interest  and  operating  losses  self-created  intangible  assets,  there  is  ample  precedent 

as  incurred  during  this  period.     In  the  space  assigned  for  determining  their  monetary  equivalent  by  the  method 

to  this  article  it  is  impossible  to  give  a  detailed  discus-  of  the  Iowa  court,  as  described  in  this  article. 

sion  of  this  phase  of  the  problem.    Suffice  it  to  say  that  

the  same  method  is  applicable  to  industrial  appraisals  jj                   O       J      f      i_          1  ¥ 

and  that  the  interest  and  operating  losses  during  the  HoW   tO    btudy  LabOF    Unrest 

business  developing  period   may  be  computed   with  a  gy    Ordway  Tead 

reasonable  degree  of  accuracy.  „    ,        ,-  ,    ,■      ^     .       ,^ 

^-      ,      ,  ,-    ^      •            XT     J,         »             ^1           •       ,  Fartncr.  I  alcntine.  lead  and  Greqq 
tost  of  pnancmg.     Aeedless  to  say  there  is  always  an 

expense  involved  in  the  marketing  of  industrial  securi-  ^T^HE  protracted  stay  of  the  President's  Labor  Com- 

ties.    To  illustrate,  the  securities  of  a  certain  industrial  I       mission  upon  the  Pacific  Coast  has  convincingly 

concern  may  have  a  par  value  of  $100.     In  financing  dramatized  the  imperative  need  of  careful  analy- 

the  business  it  will  probably  be  found  necessary  to  sell  sis  as  a  corrective  and  preventive  of  industrial  controv- 

the  securities  far  below  the  par  value.     If  we  assume  ersy.    This  body  has  been  in  the  West  because  our  war 

that  the  securities  in  question  are  sold  to  the  public  for  time  labor  policy  can  neither  be  adequately  formulated 

S90  and  that  the  fiscal  agents  involved  in  the  transaction  nor   ettectively  administered  unless  there  are  officials 

charge  a  commission  for  their  services  of  2>4  per  cent.,  going  up  and  down  the  country  probing  to  the  bottom 

the  total  cost  of  financing  for  each  $100  will  be  $100  of  the  sources  of  unrest.     Unfortunately  the  idea  that 

less  $87.50,  or  $12.50.    In  other  words,  for  each  $87.50  all    disputes    resolve   themselves    into   a   wrangle   over 

the  company  receives  it  will  have  to  pay  back  Sioo  and  wages  and  hours  has  gained  wide  acceptance.     This  is 

it  therefore  incurs  a  net  loss  of  $12.50.  »ot  true;  it  is  an  over-simplification  which  especially  in 

This  cost  of  financing  is  a  very  real  element  in  the  time  of  war  becomes  a  subtle  form  of  blindness  to  im- 

total  cost  of  creating  a  business  and  if  the  business  is  portant  facts.     So  that  if  this  commission  was  doing 

being  appraised   under   the   reproduction   cost   method  nothing  else,  its  work  would  be  amply  justified  by  its 

some  allowance  for  financial  costs  should  be  made.  success  in  showing  the  country  that  there  is  no  royal 

I'alue  of  good-zinll  and  trade-marks.     The  value  of  road  to  understanding  or  adjustment  of  labor  ills.    This 

good-will  and  the  value  of  trademarks  are  so  closely  is  the  first  step  toward  a  realization  that  profound  study 

allied  that  it  is  almost  impossible  to  effect  a  segregation  of  industrial  relations  requires  a  method  of  analysis,  a 

in    computing    their    monetan-    equivalent,      the    only  systemized  attempt  to  take  account  of  all   factors  in 

method  of  estimating  the  value  of  good-will  that  has  yet  eyer>'  situation.     That  the  commission  has  performed 

been  advanced  is  the  one  advocated  by  the  Iowa  court  this  necessary'  service  presumably  without  direct  intent 

in  the  decision  already  referred  to.    This  method,  how-  in  no  way  detracts  from  its  value. 

ever,  will  have  to  be  slightly  modified  to  meet  our  pres-  It  has  emphasized  by  its  method  of  study  that  the 
ent  requirements.  Referring  again  to  our  illustration  of  causes  of  acute  disturbance  are  legion  and  often  com- 
a  company  whose  physical  property  is  valued  at  $500,000  plex ;  that  avowed  causes  may  not  be  the  real  ones  since 
and  whose  net  income  for  the  year  preceding  the  ap-  either  side  may  give  out  statements  intended  to  throw 
praisal  amounts  to  $200,000,  the  value  of  the  good-will  the  public  off  the  scent ;  and  that  occasionally  in  the 
may  be  computed  as  follows.  We  may  assume  that  the  heat  of  controversy  real  provocations  may  be  lost  sight 
value  of  the  various  other  items  of  intangible  value  have  of,  or  may  never  have  been  definitely  framed.  To  be 
been  computed  by  the  methods  outlined  in  the  foregoing  sure,  the  truth  of  all  this  has  been  abundantly  illus- 
paragraphs  with  the  following  results  :  trated  in  the  strikes  ot  the  last  six  months.  The  pub- 
Value  of  purchasing  contracts $62,500  lished   reasons   tor  these   stoppages   include  dislike  of 

Value  of  patent  rights                    .  .  .         60,000  foremen  or  other  minor  executives,  disapproval  ot  meth- 

Cost  of  establishing  business SO,ooo  ods  of  discipline  and  of  conducting  grievance  comm.t- 

Cost  of  financing           62,500  tees,  aversion  to  the  introduction  of  scientific  manage- 

'  ment,  refusal  to  tolerate  the  existing  form  of  discharge 

jpfg]                                                       $235  000  hook,   and   employers'   unwillingness   to   deal   with   the 

The  value  on  'a  "reproduction  basis  of  "the 'p'lvsical  unions  in  any  way,  including  particularly  their  unwill- 

property  and  of  the  intangible  as  thus  far  computed  is  mgness  to  run  a  union  shop. 

$500,000  plus  $235,000  or  $735,000.     The  return  of  8  Sources  of  Unrest  Lie  Deep 

per  cent,  on  $735,000  amounts  to  $58,800.    The  amount  ,       •   ^     .1      ix;    »  ^t 

of  net  income  which  may  be  attributed  to  the  good- will  But  it  has  taken  the  public  entrv'  into  the  West  of 

of  the  business  is.  therefore,  $200,000  less  $58,800  or  i)ersonal  representatives  of  the  President  to  teach  us 
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tliat  the  sources  of  unrest  are  not  to  be  generalized  about 
and  are  not  disclosed  by  superficial  observation.  That 
their  discovery  requires  time,  sympathy  and  immediate 
contact  with  the  particular  situation  goes  without  say- 
ing. But  until  recently  it  has  not  been  less  clear  that 
successful  investigation  requires  a  technique  of  analysis, 
a  formal  method  of  inquiry  calculated  to  reveal  in  the 
course  of  its  thorough  application  every  possible  occa- 
sion of  disruption  and  discontent.  The  success  of  the 
President's  Commission  makes  it  plain  that  whatever 
its  plan  of  attack  be  called  it  does  in  fact  include  the  use 
of  such  an  exhaustive  technique  of  study.  This  being 
true,  attention  should  be  directed  to  its  extension. 

Of  course,  the  need  of  a  certain  amount  of  investi- 
gation in  the  work  of  the  various  wartime  labor  adjust- 
ment boards  has  already  been  recognized.  District  ex- 
aminers have  been  specifically  provided  for  several 
boards ;  otherwise  official  inquiry  into  the  facts  of  a 
crucial  situation  is  usually  required.  If  one  coordinated 
Bureau  of  Industrial  Relations  is  created  to  work  for 
the  correlation  and  coordination  of  all  national  labor 
matters,  it  will  presumably  set  in  motion  the  machinery 
for  elaborate  and  extensive  investigation  into  the  en- 
forcement of  existing  agreements,  and  into  conditions 
and  terms  of  employment  in  war  industries.  But  all  this, 
admirable  a'nd  necessary  as  it  is,  is  not  enough.  The 
success  of  these  several  agencies  will  be  endangered  and 
their  usefulness  minimized  if  there  does  not  exist  for 
their  use  a  precise  weapon  of  search,  a  nice  instrument 
of  inquiry  with  which  they  can  probe  to  the  seat  of 
existing  but  concealed  irritation.  The  effective  investi- 
gator is  not  the  one  who  comes  with  the  question, 
"What  is  the  trouble  here?"  The  questions  to  be  put 
are  penetratingly  specific.  They  must  be  framed  in  the 
light  of  all  the  known  causes  of  discontent  with  a  pa- 
tience and  insight  that  follows  to  its  end  every  sugges- 
tion and  clue,  and  drives  into  the  open  every  detail. 

Methods  of  Scientific  Analysis 

This  application  of  methods  of  scientific  analysis  to 
problems  of  industrial  relations  has  become  wholly 
feasible.  Gradually  in  the  last  forty  years  the  whole 
field  of  productive  enterprise  has  become  the  object  of 
careful  study,  measurement,  record-keeping  and  graphic 
report.  The  development  of  accounting  is  a  case  in 
point.  The  use  of  a  prescribed  plan  of  study  and  re- 
port in  the  investigations  of  the  Interstate  Commerce 
Commission  into  the  accounts  of  common  carriers 
affords  a  familiar  and  close  parallel  to  needs  in  the  realm 
of  labor  adjustment.  This  Commission  can  demand 
any  and  all  data  which  it  finds  necessary  to  protect  the 
interests  of  parties  to  the  financial  transactions  of  the 
carriers,  and  it  requires  that  information  be  furnished 
in  a  uniformly  prescribed  manner.  Similarly,  the  in- 
creasing use  of  cost-accounting  in  private  business 
means  the  building  up  of  an  analytical  method,  the  cre- 
ation of  records  from  which  all  elements  of  cost  can 
be  identified,  isolated  and  studied.  Accounting,  audit- 
ing, cost-accounting — these  are  simply  the  technique  of 
inquiry  into  facts  which  are  indispensable  to  a  judgment 
as  to  'the  financial  security  and  integrity  of  a  going 
business.  This  technique  is  less  than  half  a  century  old 
and  is  still  developing,  but  the  logic  of  its  usefulness 
in  the  overwhelmingly  detailed  transactions  of  large- 
scale  business  is  already  established  beyond  debate. 

Unfortunately  this  cannot  yet  be  said  of  the  technique 
of  labor  investigation.  It  is  still  in  the  making,  and  its 
validity  or  necessity  is  not  yet  universally  admitted. 
But  the  work  of  facilitating  production  and  eliminating 
petty  frictions  in  the  munition  industries  requires  that 
we  apply  the  logic  of  this  analysis  to  labor  problems  and 
develop  a  labor  audit  for  our  purposes  by  the  experi- 


mental method.  Such  an  audit  will  provide  a  method 
of  systematic  study  and  report  upon  all  elements  and 
influences  in  a  factory  or  industry  which  obstruct  the 
output  and  determine  the  attitude  of  the  workers  to  the 
management. 

L.\BOR  Audits  in  I.xdustry 
Happily  we  are  not  without  material  out  of  which 
this  audit  method  can  be  elaborated.  Labor  audits  have 
already  been  successfully  made  in  various  types  of  in- 
dustry. The  items  which  should  be  studied  to  get  a 
comprehensive  view  of  the  sources  of  unrest  have  by 
this  time  been  recognized,  named  and  compiled"  by  pri- 
vate foundations,  students  of  industry  and  industrial 
engineers  and  consultants.  There  are  moreover  nu- 
merous intelligent  labor  leaders  who  could  name  oft'- 
hand  a  hundred  causes  which  in  their  experience  had 
resulted  in  disruption  or  discontent.  To  whatever 
body  the  task  of  systematic  investigation  of  the  sources 
of  unrest  in  munition  industries  may  be  committed,  its 
first  crucial  duty  should  therefore  be  to  formulate  the 
outlines  of  a  method  of  procedure  for  its  factory  inves- 
tigators or  examiners.  The  successful  accomplishment 
of  this  first  step  vv'ill,  of  course,  depend  upon  the  com- 
position of  the  board  or  bureau  to  which  it  is  entrusted. 
But  if  the  best  precedents  of  war  organization  are  fol- 
lowed this  body  will  have  the  benefit  of  the  special  points 
of  view  and  interests  of  employers,  employees  and  gov- 
ernment officials.  Through  this  three- fold  participation 
in  the  drawing-up  of  check  lists  and  questions  for  inves- 
tigators, the  government  will  have  at  its  disposal  a 
method  of  discovering  sources  of  unrest  which  will  be 
sufficiently  inclusive  in  scope  for  all  practical  purposes 
in  the  immediate  crisis,  and  which  can  be  improved  to 
allow  for  more  penetrating  analysis  as  increasingly  com- 
plicated problems  come  to  light. 

Adv.\xt.\ges  of  a  Technique  of  Ixouirv 
Two  advantages  of  a  technique  of  inquiry  at  once 
suggest  themselves.  Its  use  would  bring  to  the  surface 
difficulties  for  which  the  remedies  would  almost  imme- 
diately suggest  themselves,  and  the  possession  by  an 
official  bureau  of  the  right  kind  of  facts  compiled  in  the 
right  way  would  have  an  immensely  salutary  influence 
on  the  conduct  of  personnel  administration  in  private 
industry.  In  addition  to  these  preventive  values  there  is 
the  economy  to  be  effected  in  the  time  of  investigators 
at  factories.  Given  a  knowledge  of  all  conceivable 
sources  of  potential  unrest,  it  is  possible  to  hunt  them 
down  far  more  quickly  than  when  only  a  general  knowl- 
edge of  industrial  bills  is  utilized.  Rapid  diagnosis  re- 
quires that  all  known  symptoms  lie  in  the  front  of  the 
diagnostician's  mind.  The  direct  economies  in  manufac- 
turing processes  to  be  achieved  by  using  a  labor  audit 
are  also  too  substantial  to  be  ignored; 

Tlie  high  labor  turnover,  inadequate  training,  archaic 
and  wasteful  methods  and  arrangements  of  work  and 
working  conditions  which  incisive  study  so  often  re- 
veals, can  and  will  in  the  war  demand  for  output  be 
corrected  as  soon  as  they  are  known.  Finally  the  fact 
of  sure  and  expert  study  and  grasp  of  each  individual 
labor  situation  by  government  officials  will  go  far  toward 
convincing  the  workers  of  America  that  at  this  time 
their  interests  are  not  being  jeopardized,  and  that  their 
welfare  is  receiving  equal  consideration  with  that  of 
every  other  group  which  has  put  its  services  unreserved- 
ly at  the  disposal  of  the  country. 

If,  therefore,  we  are  to  make  it  safe  for  the  working 
man  to  give  rein  to  his  sense  of  national  loyalty  we  must 
not  only  create  an  effective  national  investigative  body, 
we  must  also  equip  it  with  instruments  of  precision 
which  when  tactfully  and  honestly  used  will  detect  th( 
sources  of  unrest. 
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ed  Cards   Can  be  i''iicd   to   (  Uve  Information  Graphically 
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Large-scale  methods  of  card  sorting  are  welt  known, 
but  are  too  expensive  to  use  in  the  average  industrial 
plant.  To  obtain  corresponding  results  with  simple 
means  the  author  suggests  notching  the  perimeter  of 
the  cards  in  various  ways  to  indicate  particular  charac- 
teristics.   Numerous  illustrations  fully  explain  the  plan. 

Mr.  Frederick  J.  Schlink  ivas  graduated  from  the 
I  nizcrsity  of  Illinois  in  1912  and  received  the  profes- 

IHE  flexibility  of  card  systems  and  their  weli-rec- 
ognized  adaptability  to  a  wide  range  of  uses  have 
made  them  an  important  factor  in  industrial 
administration.  In  many  applications  they  have  dis- 
placed the  the  book  record,  on  account  of  the  special 
conveniences  they  atiford.  Recently  while  making  use 
of  mdex  cards  for  statistical  purposes  where  economical 
routine  methods  in  the  handling  of  the  material  were 
essential  on  account  of  the  large  amount  of  data  to 
be  digested,  the  author  has  devised  and  extended  certain 
simple  and  effectual  methods  of  using  cards,  which 
can  be  employed  in  many  lines  of  work  to  good  advan- 
tage. The  use  of  these  methods  relates  principally  to 
the  rapid  classification  of  a  large  amount  of  individual 
data  according  to  any  number  of  coordinate  character- 
istics or  criteria. 

The  well-known  large-scale  methods  of  card  sorting 
of  the  Bureau  of  the  Census  (see  Figure  i),  which  are 
employed  to  a  considerable  extent  also  in  the  cost- 
accounting  and  sales  analysis  of  large  industries,  are 
excellent  where  the  amount  of  work  to  be  done  war- 
rants the  investment  in  the  highly  organized  and  com- 
plex machinery  required.  In  this  method  tlie  cards  are 
piuiched  at  various  points  over  their  area  by  a  key- 
operated  recording  machine,  and  sorted  by  machines 
which  utilize  the  position  of  these  punched  holes  to 
actuate  an  electric  or  pneumatic  separation  mechanism. 
By  the  use  of  these  machines,  it  is  possible  to  separate 
at  will  from  a  group  containing  millions  of  cards,  all 
those  having  a  given  characteristic  or  combination  of 
characteristics,  counting  these  cards  at  the  same  time 
and  recording  on  a  tabulation  sheet  the  number 
separated. 

Another  method  but  recently  proposed  and  placed 
on  the  market,  is  better  adapted  to  needs  not  warranting 
the  large  initial  expenditure  of  the  scheme  briefly 
sketched  above.  By  this  method  the  cards  are  prepared 
for  use  by  being  punched  with  round  holes  at  definite 
and  uniform  intervals  over  their  whole  area;  when  it 
is  desired  to  record  a  characteristic  corresponding  to  a 
given  location  of  hole,  that  hole  is  enlarged  to  an  oval 
slot  extending  in  the  vertical  direction  of  the  card.  All 
of  the  cards  recording  a  given  characteristic  may  then 
be  designated  by  passing  a  rod  through  all  the  cards 
transversely  to  the  plane  of  the  cards,  througli  the 
line  of  holes  corresponding  to  that  characteristic.  When 
this  is  done  and  the  card  drawer  is  inverted,  all  those 
cards  having  slots  in  this  position  will  slide  out  beyond 
the  other  cards  to  the  limit  allowed  by  the  length  of 
the  slot,  while  those  in  which  the  hole  has  not  been  elon- 
gated will  remain  fixed  in  position.  If  several  rods 
are  inserted,  only  those  cards  recording  all  the  corre- 
sponding characteristics  will  fall,  and  it  is  therefore 
jiossible  to  apply  simultaneously  as  many  criteria  as 
desired. 


sioual  degree  of  mechanical  engineer  in  1917.  During 
the  past  Ave  years  he  has  been  in  the  employ  of  several 
manufacturing  firms  in  the  middle  West,  and  is  now 
associate  physicist  in  the  United  States  Bureau  of 
Standards,  specializing  on  the  design  of  measuring 
machines  and  instrujnents.  He  is  a  junior  member  of 
the  American  Society  of  Mechanical  Engineers  and  a 
contributor  to  the  technical  press. 

The  method  here  proposed  by  the  author  instead  of 
using  the  area  of  the  card  for  recording  the  data,  which 
requires  a  more  or  less  complicated  classification  means 
of  a  mechanical  character,  employs  the  perimeter  of  the 
card  for  the  recording  of  the  characteristics.  At  stated 
positions  on  the  perimeter,  semi-circular,  triangular,  or 
other  conveniently  shaped  notches  are  cut  by  a  punch, 
each  position  corresponding  to  a  particular  characteris- 
tic. This  method  has  already  been  applied  to  a  small 
extent  in  card  index  work,  as  in  the  following  example. 

Suppose  a  factory  maintenance  system  requires  that 
each  of  a  certain  group  of  machine  tools  be  given  a  bi- 
monthly inspection.  The  cards  corresponding  to  these 
machines  will  be  arranged,  say  alphabetically,  by  name 
cf  the  type  of  machine,  and  the  inspection  of  the  ma- 
chines may  take  place  in  any  convenient  order,  as  by 
their  location  in  the  plant.  As  each  machine  is  exam- 
ined, a  notch  is  cut  in  the  edge  of  the  card  in  a  position 
corresponding  to  the  particular  bi-monthly  period,  while 
the  proper  entries  are  made  on  the  face  of  the  card, 
covering  the  nature  of  the  repairs  or  alterations,  changes 
in  the  location  of  the  machine,  etc.  The  cards  are  re- 
turned to  the  drawer  as  fast  as  the  entries  are  made. 
At  the  end  of  the  inspection  period  it  can  be  seen  at 
a  glance  whether  all  the  machines  have  been  inspected, 
and  if  not,  which  remain  to  be  given  attention,  this  in- 
formation being  clearly  disclosed  by  the  projection  of 
the  unnotched  cards  in  the  line  of  the  notches  on  the 
other  cards.  When  all  the  machines  have  been  given 
their  regular  inspection,  a  groove  consisting  of  a  con- 
tinuous line  of  notches  from  front  to  back  of  the  drawer, 
will  appear  in  that  position  corresponding  to  the  par- 
ticular period  in  question.     See  Figin-e  2. 

This  device  is  clearly  a  useful  one.  The  cards 
notched  as  described  provide  the  same  convenience 
in  checking  off  finished  work  as  does  an  inventory  list 
with  a  column  for  check  marks,  while  offering  in  indi- 
vidual arrangement  and  space  for  notations  the  flexi- 
bility of  the  ordinary  card  index.  The  same  principle 
is  involved  in  the  method  of  tearing  off  a  corner  or 
corners  of  a  card,  as  was  used  for  racial  identification 
in  the  recent  war  registration,  though,  of  course,  only 
four  characteristics  can  be  so  indicated. 

The  characteristics  defined  by  the  method  of  punch- 
ing the  perimeter  of  cards  may  be  purely  descriptive, 
as  the  name  of  the  maker  (in  the  case  of  a  machine, 
as  in  the  previous  example),  the  style,  the  kind  of 
finish,  the  kind  of  accessories,  etc. ;  or  they  may  be 
numerical  magnitudes,  as  the  purchase  price,  the  cost  of 
maintenance,  or  the  capacity  (in  number  of  pieces  out- 
put per  hour,  the  load  carrying  capacity,  liquid  contain- 
ing capacity,  boiler  horsepower,  gallons  delivered  per 
minute,  and  so  on,  according  to  the  nature  of  the  ma- 
chine or  instrument  involved). 
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P'igure  3  shows  a  tabulation  card  on  which  character- 
istics of  both  qualitative  and  quantitative  types  are 
lecorded. 

It  is  seen  at  once  that  the  card  here  shown  registers 
a  non-automatic  weighing  scale  of  the  portable  olatform 
type,  made  by  the  John  Doe  Scale  Company, 
located  in  Building  D,  and  having  a  capacity  of 
approximately  looo  pounds.  In  addition  the 
card  has  much  of  its  area  available  for  the 
entry  of  written  data.  Now  suppose  that  we 
have,  as  is  cjuite  possible  in  a  large  industrial 
plant,  a  large  group  of  such  cards  that  are  to 
be  examined.  If  it  is  desired  to  discover  how 
many  scales  are  located  in  Building  D,  the  po- 
sition on  the  lower  edge  of  the  cards  corres- 
ponding to  Building  D  is  noted,  and  followed 
back  through  the  group  along  an  imaginarv' 
line  through  this  position.  The  cards  satisfy- 
ing this  condition  can  be  picked  out  at  once  and 
counted  as  rapidly  as  the  eye  can  scan  the 
block  of  cards  and  without  the  need  of  break-  ric 

ing  their  arrangement  or  examining  them  indi- 
vidually.    Perhaps    a    new    job    requires    the 
immediate     employment     of     a     scale     having 
a     capacity     not     less     than     5000     pounds.      ^V'hen 
is     such     a     scale     to     be     had     most      conveniently? 
Following  work  along  the  5000-pound  line,  we  easily 
pick  out  the  cards  having  notches  at  or  to  the  right 
of  that  position,  lift  out  each   card,  examine  into  its 
other  characteristics  as  shown  by  the  remaining  notches 
and,  by  the  inspection  records  on  the  face  of  the  cards, 
quickly  come  to  a  decision.     We  may  find  for  example 
that  such  scales  are  to  be  found  in  Buildings  K,  M  and 
O,  but  that  only  that  in  Building  M  was  at  the  last  in- 
spection shown  to  be  sufficiently  accurate  for  our  present 
purpose. 

In  case  the  number  of  cards  is  great,  the  method  of 
successive  selection  just  described  may  be  inconveniently 
slow.  To  be  sure  it  is  far  more  rapid  than  any  method 
of  selection  which  requires'  the  individual  examination 
of  each  card,  as  is  unavoidably  necessary  in  the  ordi- 
nary card  index  unless  extensive  cross-indexing  is  done, 
lequiring  a  separate  cross-reference  card  for  every  dis- 
tinct criterion  w  hich  it  is  expected  will  be  required.  How- 
ever, when  the  great  number  of  cards  involved  warrants 
it,  the  following  method  may  be  employed  for  semi-me- 
chanical selection  by  characteristics  successively  applied. 
In  the  bottom  of  the  card  drawer  there  is  placed  at  the 
proper  [position  in  one  of  a  series  of  longitudinal  grooves, 
a  wire  or  rod  of  suitable  diameter,  lying  parallel  to  the 
long  axis  of  the  drawer.  The  cards  are  replaced  in  the 
draw-er  in  the  ordinary  manner,  being  thus  superposed 
on  the  wire.  This  being  done  and  the  cards  shaken 
down  slightly,  all  those  cards  not  having  notches  at  the 
position  in  which  the  ware  lies  wall  be  raised  above  their 
fellow^s  by  an  amount  equal  to  the  depth  of  the  notches, 
and  if  the  cards  are  now  picked  up  en  masse  and  turned 
over,  those  which  have  not  been  raised  by  the  wire  may 
be  easily  extracted,  the  separation  having  thus  been  per- 
formed by  a  simple  mechanical  expedient.  The  same 
process  may  be  applied  for  a  second  characteristic,  if  de- 
sired, to  the  group  just  separated,  until  finally  we  have 
isolated  those  cards  which  comprise  all  of  the  criteria 
applied. 

It  is  believed  that  no  other  so  simple  and  inexpensive 
means  is  available,  for  accomplishing  the  rapid  applica- 
tion of  a  number  of  necessary  criteria  to  an  index  or 
record  file,  either  by  simultaneous  or  successive  classifi- 
cation. The  device  will  be  found  useful  for  many  pur- 
l^oses.  A  trial  of  this  scheme,  which  involves  no  sig- 
nificant increase  in  the  cost  of  the  card  file,  which  is 


applicable  to  all  card  record  systems  of  small  and  mod- 
erate size  and  can  be  made  to  ser>.-e  a  useful  purpose  in 
even  the  largest  card  files,  will  suggest  a  multiplicity  of 
uses.  Even  in  its  simplest  form,  in  which  the  upper 
edge  only  of  the  card  is  notched,  a  great  extension  of 
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I.      CARD    OF    THE   TYPE    USED   BV    THE    CENSUS    BUREAU    IX    ITS 

AUTOMATIC    SORTING    AND   TABUL.^TING    SYSTEM 
holes  are   punched  by   a   special   machine,   operated   from   a  keyboard 

the  utility  of  the  ordinary  file  can  be  immediately  and 
cheaply  obtained,  while  the  need  for  extensive  cross- 
indexing  which  would  otherwise  be  necessary  for  close 
and  analytical  utilization  of  the  data,  is  by  this  method 
successfully  eliminated  in  nearly  every  case. 
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FIG.    2.      NOTCHED    CARDS    OF    WHICH    THE    UPPER    EDGE    IS    USED    TO 

INDICATE    THE    COMPLETION    OF    -\    PERIODIC    INSPECTION 
The    cards   corresponding    to   machines   whose    inspection    is   not   yet   com- 
pleted can  be  readily  noted  by  reference  to  the  appropriate  line  of  notches. 

.\.ny  desired  size  of  card  can  be  used.  The  amount 
of  perimeter  available  for  record  purposes  increases  as 
the  sum  of  the  dimensions,  unlike  the  area  available'  for 
writing,  which  increases  as  the  product.  A  spacing  of 
one-quarter  inch  between  centers  of  punch  marks  for 
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the  qualitative  data  will  be  found  satisfactory,  while  on 
ilie  scaled  edge  data  can  be  readily  recorded  to  the  near- 
est 0.03  inch,  which  gives  a  precision  within  0.6  per- 
cent, of  the  total  range  on  the  upper  edge  of  3  x  5  card, 
or  within  0.4  per  cent,  on  the  same  edge  of  a  5  x  8  card^ 
For  most  engineering  and  cost-finding  purposes  this 
is  amply  accurate. 

The  load  carrying  capacity  of  a  large  traveling  crane, 
for  example,  is  given  with  more- than  sufficient  accuracy 
if  recorded  to  the  nearest  ton.  The  same  is  true  of 
much  other  engineering  data  and  of  cost  data  of  all  or- 
dinary sorts  as  well.  In  distributing  overhead  charges 
in  plant  operation,  there  can  never  be  a  reason  for  com- 
puting the  cost  of  a  lighting  generator  to  the  nearest 
cent,  especially  in  view  of  the  fact  that  there  is  often 
serious  doubt  whether  the  rate  of  depreciation  to  be 
charged  off  is  to  be  10  or  15  or  20  per  cent,  per  annum. 

In  exceptional  cases  it  may  be  desirable  to  add  to  the 
number  of  characteristics  by  using  a  color  scheme  in 
addition  to  the  punching  plan. 


FIG.  4.      NOTCHED  CARD  USED  AS  RECORD  OF  TYPEWRITER  EQUIPMENT 

Xote   the    manner    of   recording   the    increasing   maintenance    charge,    here 

shown  as  $32 

For  every  readily  distinguishable  color  that  can  be 
employed,  a  new  distinguishing  characteristic  is  added, 
but  it  is  to  be  kept  in  mind  that  the  color  scheme  is  not 
so  effective  for  finding  purposes  as  the  notching  method. 


FIG.    5.      5-FT    OF    200     3x5   CARDS    H.-kVINC    UPPER    EDGES    PUNCHED 

TO     RtPRtSFVT      THE      ERRORS      (iNACCUEACV)       OF      EACH      OF     200 

PRESSURE    GAGES 

Cards  are  arranged  in  descending  order  of  the  notches, 
so  that  a  smooth  curve  results,  giving  a  continuous  and 
graphic  record  of  conditions.  This  method  of  record- 
ing is  subject  to  indefinite  exjiansion  without  rewriting 
or  redrawing,  and  is  applicable  to  many  uses,  as  for 
example,  the  upkeep  cost  of  a  fleet  of  motor  trucks,  the 
wages  of  employees,  etc.  In  the  two  examples  just 
mentioned,  no  minus  quantities  are  involved,  so  that  the 
curves  would  lie  entirelv  to  one  side  of  the  zero  ime, 


which  in  such  cases  will  be  at  the  left-hand  edge  of 
the  cards. 

A.  Number  of  cards  showing  gages  having  errors 
in  deficiency,  greater  than  the  allowable  toler- 
ance       0, 

B.  Number  of  cards  showing  gages  having  errors 

within  the  allowable  tolerances 87 

C.  Number  of  cards  showing  gages  having  errors 

in  excess,  greater  than  the  allowable  tolerance     28 

Another  sort  of  quantitative  data  often  of  value  to 
'^u'^^  J  i.s  that  which  is  cumulative  in  effect,  requiring 
the  addition  from  time  to  time  of  new  amounts  to  a 
value  already  recorded.  This  will  occur  in  recording 
the  total  maintenance  or  repair  charge  to  date  on  an 
Item  of  equipment.  In  computing  cost  of  typewriter 
equipment  in  an  office,  for  example,  it  is  necessary  to 
know  what  has  been  the  total  cost  of  repairs  on  each  ma- 
chine. This  sort  of  shifting  value  can  be  appropriately 
represented  in  the  manner  shown  in  Figure  4. 

Special  means  for  facilitating  the  rapid  and  accurate 
punching  of  the  notches  in  the  correct  positions  are 
easily  prepared.  In  case  the  expense  of  printing  the 
scale  ^•alues  along  the  upper  edge  of  the  card  does  not 
seem  warranted,  a  stationary  punch  table  may  be  pro- 
vided so  that  the  cards  may  be  slid  into  register  against 
a  fixed  stop,  or  against  guides  at  right  angles,  for  quickly 
establishing  the  zero  point  of  the  scaled  edge.  When 
such  a  stop  or  guide  is  used,  the  graduated  scale  for  in- 
clicating  the  point  to  be  punched  may  be  so  affixed  as  to 
lie  contiguous  to  the  edge  of  the  card,  thus  making  the 
accurate  printing  of  graduations  on  all  the  cards  un- 
necessary, and  permitting  the  use  of  a  single  graduated 
scale  for  marking  all  the  cards  in  turn. 

In  cases  where  the  arrangement  of  the  cards  need  not 
be  fixed  according  to  an  alphabetic  or  subjective  basis, 
the  cards  are  best  arranged  in  the  ascending  order  of  the 
values  shown  on  the  scaled  edges.  This  arrangement 
carries  a  very  interesting  property,  namely,  the  continu- 
ous display  of  the  "distribution  curve"  as  it  is  termed, 
of  the  data,  that  is  the  curve  which  shows  the  relative 
frequency  of  occurrence  of  a  given  magnitude  or  a  given 
range  of  magnitudes.  This  property  is  most  simply 
shown  by  reference  to  the  following  example. 

In  Figure  5  is  seen  the  scalar  edge  of  a  group  of 
cards  representing  the  results  of  the  test  of  an  equal 
number  of  pressure  gages,  showing  the  errors  in  per 
cent,  of  the  total  range  of  the  instrument.  The  alpha- 
betical or  subjective  arrangement  of  the  cards  has  been 
i'bandoned,  and  the  cards  arranged  so  that  as  we  move 
to  the  right  each  scale  value  is  less  than  the  one  which 
precedes  it.  A  line  connecting  all  the  notches  of  the 
array  of  cards  seriatim  gives  what  is  termed  the  fre- 
quency curve  of  the  data  under  consideration.  The 
properties  of  this  type  of  graph  are  very  useful  and  well 
deserving  of  examination.  Such  curves  are  now  widely 
used  in  scientific  studies  of  a  statistical  nature,  from 
the  mortality  data  of  a  life  insurance  actuary  to  the 
food  plant  measurements  of  the  economic  botanist. 

In  Figure  5,  the  errors  determined  on  test  are  shown 
in  the  appropriate  direction  from  the  zero  line  00,  er- 
rors in  excess  lying  above  this  line,  errors  in  deficiency 
below  it.  Perfect  accuracy  in  any  instrument  being  of 
course  unattainable,  a  certain  limit  of  error  is  deter- 
mined upon  as  permissible,  and  called  the  "tolerance." 
If  the  limits  of  tolerance  arc  laid  off  at  the  correct  dis- 
tances on  each  side  of  the  zero  line,  we  may,  by  count- 
ing the  number  of  cards  having  notches  which  lie  within 
the  limits  of  these  two  tolerance  lines,  determine  di- 
rectly the  number  of  satisfactorily  accurate  gages. 

Now  if  we  wish  to  ascertain  which  maker's  apparatus 
exhibited  the  smallest  deviation  from  correct  measure- 
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nient,  we  may  by  a  simple  calculation  from  the  group 
of  cards  representing  his  product,  determine  what  per- 
centage of  gages  of  his  make  gave  readings  within  the 
allowable  tolerance,  what  was  the  mean  error  of  all  of 
that  make  under  the  test  conditions,  what  the  maximum 
error,  and  what  proportion  were  exactly  accurate 
(within  the  limits  of  observation). 

Consider  how  valuable  this  sort  of  information  is.  In 
most  well-managed  industrial  plants  of  large  size,  all 
the  pressure  gages  are  regularly  tested  and  when  found 
badly  in  error,  adjusted.  The  dictates  of  both  safe  and 
economical  steam  plant  operation  require  this.  Suppose 
that  the  results  of  the  tests  are  recorded  in  the  manner 
outlined  above,  and  it  is  found  that,  on  the  first  test,  60 
per  cent,  of  the  gages  were  accurate  within  the  prede- 
termined tolerance.  Consider  how  useful  to  the  pur- 
chasing agent  is  the  information  that  one  maker's  prod- 
ucts occur  in  a  proportionately  higher  ratio  than  those 
of  any  other  maker,  in  this  superior  60  per  cent.  With 
this  knowledge  in  hand  one  might  readily  calculate  that 
important  economy  might  result  from  paying  a  consid- 
erably higher  price  for  gages  of  this  superior  make, 
when  due  account  is  taken  of  the  cost  of  repairs,  ad- 
justments and  rejections  of  inferior  makes.  No  argu- 
ment is  needed  to  show  that  this  sort  of  explicit  analy- 
tical information  would  be  discouragingly  difficult  to 
obtain  by  any  other  simple  and  conveniently  available 
means. 

The  property  of  symmetry  possessed  by  the  fre- 
quency curve  is  often  illuminating  in  the  study  of  the 
data  of  such  an  investigation.  It  is  seen  that  the  curve 
shown  in  the  figure  is  of  the  unsymmetrical  type,  that 
is,  a  much  greater  area  lies  within  that  branch  of  the 
curve  to  the  left  of  the  zero  line  than  within  the  branch 
to  the  right  of  the  zero  line,  showing  in  a  graphic  man- 
ner that  the  instruments  tested  had  a  decided  tendency 
to  be  short  in  reading.  This  condition  is  a  sure  index 
of  faulty  design  or  inspection  on  the  part  of  the  manu- 
facturer. It  will  be  useful  to  determine  by  a  brief  ex- 
amination of  the  cards,  sorted  by  their  notching, 
whether  the  tendency  to  "short"  reading  is  common  to 
all  makes  of  this  apparatus,  or  is  peculiar  to  a  few 
make?  or  types  only. 

.\ppLicATiox  TO  Labor  Turnovkr 

Consider  the  application  of  this  method  to  the  prob- 
km  of  labor  turn-over,  a  question  whose  economic  ef- 
fect on  business  is  growing  to  be  more  and  more  appre- 
ciated. For  each  employee  a  card  will  be  filed,  one  edge 
being  scaled  to  indicate  the  length  of  time  that  work- 
man remained  in  the  service  of  the  firm.  The  fre- 
c[uency  curve  of  these  cards,  giving  the  terms  of  service 
for  every  class  of  employee,  when  sorted  into  groups 
by  departments  by  the  methods  already  described,  will 
enable  us  to  draw  instant  comparisons  between  condi- 
tions in  the  various  departments  as  regards  turnover. 
This  knowledge  would  almost  certainly  lead  to  im- 
provements either  in  wages  or  in  working  conditions,  to 
lengthen  tenure,  to  bring  about  a  better  balance  between 
departments  in  the  matter  of  employment,  and  to  effect 
real  economies  in  the  cost  of  maintaining  a  full  working 
force. 

The  condition  obtaining  on  any  given  date  can  be  re- 
corded by  photographing  the  edge  of  the  card  showing 
the  distribution  curve.  \Mien  the  date  and  the  num- 
ber of  the  cards  involved  is  noted  on  the  print,  a  valu- 
able and  convincing  record  is  permanently  available. 

It  should  be  noted  that  the  obtaining  of  an  accurate 
frequency  curve  requires  the  use  of  cards  of  unifomi 
thickness ;  there  will  be  no  difficulty  in  approximating 
this  if  standard  grades  of  commercial  cards  are  used. 


Engineering  Advice  in  Electric 

Power  Contracts-Discussion 

By  Thomas  Robson  Hay 

With  Duquesne  Light  Company 

IN  a  paper,  "Engineering  Advice  in  Making  Electric 
Power  Contracts,"  by  Mr.  A.  Langstaff  Johnston, 
Jr.,  published  in  Industrial  Management  for  De- 
cember, 1917,  criticism  is  made  of  the  methods  of  the 
(average)  central  station  in  the  negotiation  of  electric 
power    contracts    with    a    variety    of    industrial    users. 

The  attitude  taken  is  not  an  unfamiliar  one  and  is 
largely,  no  doubt,  the  result  of  past  policies  of  central 
stations  in  negotiating  contracts  and  occasional  abuses, 
perhaps,  in  isolated  cases  in  present  practice.  It  does 
not  seem  reasonable,  however,  to  contend  or  infer  that 
the  abuses  set  forth  in  this  paper  are  common  to  all 
central  stations  or  are  of  frequent  occurrence.  Just 
like  other  corporations,  central  stations  are  apt  at  times 
and  under  peculiar  circumstances,  to  diverge  from  the 
hw  of  equal  treatment  to  all,  regardless  of  the  size  and 
character  of  the  business  under  negotiation.  Any  large 
central  station  is  like  an  individual.  Some  are  known 
for  right  dealing  and  equality  in  treatment  to  all,  just 
as  some  individuals  are  marked  men  on  account  of  es- 
tablished reputations  for  integrity  and  just  dealing.  The 
right  and  fair  way  is  always  the  best  way  in  the  long 
run,  as  it  facilitates  negotiation  of  contracts  and  reduces 
selling  costs  and  overhead  costs  of  service. 

The  author  is  impatient  at  the  limitations  of  human 
authority  and  wisdom.  His  criticism  and  impatience 
with  lapses,  at  times,  perhaps,  are  evidence  of  this  dis- 
content. But  there  is  a  deeper  source  of  impatience  of 
which  he  is  scarcely  aware  himself.  Fundamentally, 
he  has  been  driven  back  upon  the  eternal  problem  of 
man's  incapacity  for  righteousness  to  which  the  modern 
world  has  become  deadened.  He  has  learned  that 
formulated  law  is  necessary  and  obedience  to  it  a  duty, 
but  apparently  forgets  that  the  execution  of  every  law 
so  formulated  falls  short  of  the  true  and  desirable 
standard  by  the  conflict  of  human  limitation  and  desire 
with  this  standard. 

Mr.  Johnston  "tars"  all  central  stations  with  the  same 
stick.  He  has  no  remarks  to  make  regarding  the  fair- 
ness and  justness  of  the  vast  majority  of  central  sta- 
tion negotiations.  To  one  unfamiliar  with  central  sta- 
tion practice,  it  would  seem  that  this  paper  endeavors 
to  convey  the  idea  that  the  negotiations  described  are 
the  rule  rather  than  the  exception,  and  that  the  central 
station  plays  the  role  of  the  ".skinflint"  in  all  negotia- 
tions, endeavoring  to  get  the  maximum  income  possible 
regardless  of  the  merits  of  the  individual  case.  •  \ 

Electric  Service  Not  Bargained  For 
It  does  not  seem  correct  to  say  that  electric  service 
is  "bargained  for"  when  dealing  with  the  average  cen- 
tral station.  With  any  present  day  central  station 
negotiation,  it  is  necessary,  in  the  majority  of  cases, 
to  "sell"  the  prospect.  Competition  in  many  cases  is 
real,  either  in  the  form  of  operating  or  proposed  steam 
or  gas  driven  plants  or  personal  prejudice.  The  best 
and  most  satisfactory  negotiations  are  possible  when 
tb.e  central  station  representative  approaclies  his  pros- 
pect in  an  enlightened  spirit  of  cooperation  and  service. 
The  best  and  most  satisfactory  contracts  are  necessarily 
those  negotiated  in  this  spirit.  Such  customers  are 
almost  always  entirely  satisfied  and  stay  sold  without 
any  great  amount  of  attention  on  the  part  of  the  sales 
force. 

The  best  policy  and  the  one  most  generally  followed      j 
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by  progressive  central  station  organizations  is  to  deal 
with  the  prospect  in  terms  of  his  own  plant,  eliminating 
so  far  as  possible,  all  technical  details. 

Most  central  stations  have  several  schedules  of  rates, 
each  applying  to  different  conditions  of  size  and  usage. 
This  enables  ready  classification  of  the  particular  pros- 
pect. The  policy  usually  followed  is,  of  course,  to  lo- 
cate the  classification  of  the  particular  prospect  and 
offer  him  a  schedule  of  rates  based  on  the  actual  or 
estimated  figures  available.  Where  quotation  is  based 
on  estimates,  it  is  always  subject  to  change  on  the  re- 
ceipt of  inore  detailed  and  exact  data.  It  is  not  de- 
signedly the  intention  of  the  central  station  to  quote  a 
rate  that  will  be  unfair  and  unjust. 

In  some  cases,  it  may  be,  a  proposition  is  submitted 
which  is  based  on  snap  judgment  or  on  incomplete  in- 
formation. Naturally  both  sides  to  the  negotiation  wel- 
come any  information  that  will  seem  to  justify  revision 
of  the  original  proposition,  and  such  a  course  is  mani- 
festly mutually  fair  and  equitable.  In  no  case  within 
knowledge,  has  it  been  necessary  to  excuse  a  negotiated 
contract  because  "it  was  necessary  to  forestall  the  in- 
stallation of  a  private  plant."  It  is  true  that  it  is  human 
nature  to  endeavor  to  sell  a  product  for  the  best  price 
obtainable,  but  this  "best  price"  is  based  on  other  fac- 
tors than  the  immediate  sale.  Future  business  and  over- 
head cost  of  complaints,  adjustments  and  billing  are 
very  considerable  factors.  In  other  words,  "charge 
what  the  customer  will  pay"  is  a  strong  statement  when 
speaking  in  general  and  not  specific  terms,  and  is  not 
borne  out  by  the  facts. 

Attitude  of  the  Coxsultixg  Exgineer 
The  attitude  taken  in  the  paper  referred  to  is  not  a 
new  one.  A  consulting  engineer  when  called  in  by  a 
client  to  pass  on  a  proposition  submitted  ty  a  central 
station,  feels,  in  many  cases,  that  he  mttst  raise  ob- 
jections and  make  changes,  however  superficial  and 
meaningless,  to  justify  consultation.  This  attitude  often 
leads  to  endless  complication  and  occasional  bad  feeling 
in  negotiation  and  to  delay  in  getting  the  particular  pro- 
ject under  way.  It  is  not  contended  that  the  calling  in 
of  a  third  party  is  not  helpful  to  all  concerned,  but  it 
is  contended  that  the  spirit  and  knowledge  with  which 
this  third  party  enters  the  conference  may,  and  does 
in  fact,  have  a  large  bearing  on  both  the  present  and 
future  success  of  the  matter  in  hand. 

On  large  propositions  it  is  frequently  desirable  and 
beneficial  to  call  in  a  consulting  engineer,  providing  one 
is  selected  who  is  familiar  with,  and  understands  the 
use  of  electricitj^  and  has  a  clear  conception  of  central 
station  contracts.  In  other  words,  the  engineer  should 
be  professionally  and  technically  qualified  to  pass  judg- 
ment and  to  make  suggestions  that  are  both  constructive 
and  helpful.  Such  conditions  usually  help  to  make  plain 
points  of  a  technical  nature  that  may  not  be  clearly  un- 
derstood by  one  who  is  not  technically  trained.  Un- 
fortunately, at  times,  the  engineer  is  no  better  qualified 
to  pass  technical  judgment  on  such  matters  than  is  the 
business  man. 

MuTU-XLLY  Satisf.xctgrv  Coxtracts 
In  common  with  other  reputable  business  concerns, 
the  average  central  station  is  not  given  to  quoting  and 
charging  the  highest  rates  the  traffic  will  bear.  It  is  to 
the  interest  of  the  central  station  to  negotiate  mutually 
satisfactorj-  and  equitable  contracts.  Often  it  is  neces- 
sar\-  for  the  central  station  sales  representative  to  act 
as  consulting  engineer  for  the  j^rospect.  lie  can  assist 
in  making  a  proper  and  suitable  lay-out  of  the  equip- 
ment and  is  thus  enabled  to  base  cost  estimates  on  more 
accurate  data  than  would  otherwise  be  the  case.    When 
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the  central  station  representative  is  technically  qualified 
to  render  this  service  to  the  prospect,  the  consulting 
engineers  fee  is  saved,  either  whollv  or  in  part  and 
more  intimate  and  personal  relations  making  for  better 
mutual  appreciation  and  confidence  are  established. 
Mr.  Johxstox's  Ixterestixg  Illustr.\tiox 

The  statement  regarding  thelarge  concern  which  con- 
templated signing  an  electric  power  contract,  but  before 
doing  so  decided  to  call  in  a  consulting  engineer,  is  in- 
teresting. The  engineer's  investigation  resulting  in  a 
saving  of  32  per  cent,  in  cost  of  power  when  operating 
under  the  proposition  finally  accepted,  is,  so  far  as  a 
private  plant  is  concerned,  a  "paper"  figure. 

Several  instances  could  be  cited  of  the  fairness  and 
correctness  of  central  station  estimates  when  converted 
into  actual  operating  contracts.  In  one  case  a  manu- 
lacturer  had  consistently  opposed  the  use  of  central 
station  ser\ice,  because  it  was  felt  that  no  actual  monev 
sa\ing  could  be  effected,  and  because  of  die  cost  o'f 
adapting  the  existing  plant  to  the  use  of  the  service. 
After  many  trials  permission  w^as  finally  granted  to 
make  a  detailed  investigation  with  a  view  'to  submitting 
a  proposition.  The  proposition  as  finally  accepted,  after 
having  in  the  meantime  been  passed  on  by  a  consulting 
engineer  without  alteration,  including  power  cost  esti- 
mates and  motor  lay-outs,  resulted  in  a  monthly  saving 
equal  to  50  per  cent,  of  the  former  estimated'  electric 
power  plant  costs  (no  accurate  and  reliable  costs  being 
available)  and  in  a  material  increase  in  production  from 
the  same  manufacturing  equipment.  \Vithout  die  use 
of  electric  motors  operated  by  central  station  service,  it 
would  not  have  been  possible  for  this  plant  to  have  rnet 
the  severe  demands  of  war-time  contracts  except  at  a 
prohibitively  high  expense  and  much  loss  of  time. 

The  reason,  of  course,  why  the  average  large  and 
well  managed  central  station  can  sell  electric  power  to 
industrial  users  at  attractive  prices  is  primarily  because 
of  higher  over-all  plant  efficiency  due  to  large  units 
operating  at  high  load  factors  a'nd  with  high  svstem 
diversity  load  factors.  While  it  is  true  that  the  average 
private  plant  is  located  at  the  point  of  use,  has  no  line 
losses,  expensive  transmission  to  maintain  and  no  legal 
and  commercial  charges  to  pay,  it  is  also  true  that  the 
average  private  power  plant  does  not  receive  the  same 
care  and  technical  supervision  that  is  accorded  the 
manufacturing  equipment  and  receives  no  special  at- 
tention from  the  management  until  something  goes 
wrong.  Consequently,  no  particular  attention  is  given 
to  the  cost  of  electricity  produced  in  the  average  private 
power  plant  so  long  as  power  is  produced  and  the  manu- 
facturing equipment  kept  operating.  There  are  the  cap- 
ital and  overhead  charges  in  the  ax'erage  private  plant, 
of  interest,  depreciation,  taxes,  insurance  and  superin- 
tendence, as  is  the  case  with  the  large  station. 

In  conclusion  it  would  be  interesting  to  know  the 
connected  load  in  horse  power,  the  integrated  kilowatt 
demand,  the  operating  and  24-hour  load  factor,  and  the 
general  character  of  the  plants  for  which  the  rates  are 
given  in  Tables  i  and  2  of  .Mr.  Johnston's  paper.  To 
be  of  any  value  in  making  accurate  comparisons  ot  the 
several  rates  quoted  this  information  should  be  in- 
cluded. 

It  should  not  be  understood  from  the  foregoing  re- 
marks that  the  employment  of  consulting  engineers  bv 
industrial  managers  when  negotiating  electric  power 
contracts  with  central  stations  is  not  favored.  On  the 
contrary,  especially  in  the  larger  negotiations,  such  rela- 
tions are  of  considerable  use  in  facilitating  negotiations, 
provided  the  engineer  brings  to  the  task  an  open  mind, 
an  intention  of  fair  dealing  and  the  professional  knowl- 
edge that  qualifies  him  for  it. 
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sy    George    Kaigdijii    i'arsojjs 


This  article  describes  a  unique  plan  of  profit-sharing 
in  industry  through  ivhich  an  apportionment  is  made  to 
those  'ivho  create  the  profit  whether  managers,  salesmen, 
clerks,  mechanics  or  laborers.  The  purpose  is  to  re- 
ward profitable  productive  effort  and  loyalty  and  to 
promote  satisfaction  and  joy  in  urork.  It  is  written 
from  the  well-founded  belief  that  no  scheme  of  profit- 
sharing  has  yet  proved  successful. 

Mr.  George  K.  Parsons  has  served  in  scores  of  in- 
dustries and  in  every  rank  from  apprentice  to  president. 

WHAT  is  an  einplo3-ee  worth  to  a  business?     He 
is  paid  according  to  various  standards,  gener- 
ally for  the  time  he  spends,  partially  for  what 
he  does.    Is  there  no  basis  whereby  we  can  compare  the 
value  of  a  man  with  the  value  of  a  dollar; 


His  technical  education  zlVs  obtained  at  Cornell,  which 
conferred  upon  him  th"  decree  of  mechanical  and  elec- 
trical engineer.  For  many  years  he  has  been  in  consult- 
ing and  e.recutive  work  in  industry,  and  is  founder  of 
the  G.  K.  Parsons  Corporation,  engineers  and  Business 
Counselors,  which  renders  counsel  on  industrial  and 
business  problems.  In  addition  he  is  an  officer,  admin- 
istrator and  advisor  in  several  corporations  and  private 
enterprises.  Perhaps  his  greatest  success  ties  in  his 
ability  to  understand  men. 

about  all.  It  is  plain,  therefore,  that  what  he  sells  is 
only  by  convenience  called  lumber.  He  is  in  reality 
selling  the  product  of  his  own  toil.  That  in  turn  be- 
comes capital  and  if  he  is  able  to  save  a  certain  amount 
each  year,  then  in  time  he  will  be  able  to  use  the  prc- 


Society  recognizes  property  rights,  likewise  it  recog-     served  accumulation  of  his  labors  as  additional  capital 

".'zes  that  "the  laborer  is  worthy  of  his  hire."     Modern  -        ■  -  .... 

civilization  has  evolved  a  problem  of  vast  proportions, 
generally  recognized  as  that  of  capital  and  labor.  In 
order  thoroughly  to  comprehend  the  meaning,  let  us 
look  more  closely  at  what  constitutes  capital  and  labor. 
Capital — as  Employed  in  Enterprise 

Capital  in  this  sense  represents  investment— the 


and  thus  increase  the  volume  of  his  business,  which  he 
proceeds  to  do  by  hiring  other  men.  This  crude  ex- 
ample is  taken  because  it  is  real  and  fundamental.  If 
our  lumberman  has  no  capital  whatever,  except  enough 
to  furnish  him  with  clothes  and  axe,  he  has  to  work  all 
the  harder  because  he  has  to  pay  stumpage  to  the 
owner  of  the  timber  land.     This  stumpage  is  a  return 


vestment  of  wealth.     This   reduced   to  its  elementary     on  capital,  and  indeed  is  a  \ery  simple  example  of  the 


lorm   means   that   invested   capital   represents   invested     reward  of  capital 

previous  labor,  because  wealth  is  the  fruit  of  labor.     If     owned   the   timbei 

there  were  no  labor 

there  would  be  no 

resultant       capital. 

Therefore,   why   is 

there  this   seeming 

great  difference 

between  capital 

and     labor?       Are 

they    not    one   and 

the  same  thing? 
Money    is    not 

necessarily    of    in- 
trinsic   worth,    but 

in  the  absolute  it  is 

merely    a    token 

representing  labor. 

The  farmer  brings 

the  products  of  the       '" 

soil    into     market. 

For  these  he  receives  certain  compensation  in  the  form 
of  money  or  credit.  As  he  goes  home,  he  tells  his 
friends  that  he  sold  his  hogs  or  his  wheat  for  so  much 
money.  But,  really,  what  did  he  sell?  Hogs  and 
wheat  are  essential  products  of  the  earth,  the  water  and 


To  aveit  the  impending  open  breach  between  laboi  and  capital 
which  will  undoubtedly  be  hastened  when  wages  have  to  be  reduced, 
there  is  but  one  hope.  That  lies  in  mutual  understanding  of  their 
interdependence  and  a  common  interest  in  the  combined  earnings 
of  each.  Piece  rates,  bonuses  and  premiums  are  partial  solutions. 
Real  profit  sharing  on  a  rational,  non-paternal  basis  can  be  the  only 
ultimate  remedy. 

This  article  describes  a  unique  plan  of  Profit  Sharing  by  which 
the  apportionment  is  made  to  those  who  create  the  profit,  whether 
managers,  salesmen,  clerks  or  laborers.  It  rewards  profitable  pro- 
ductivity and  loyalty  and  promotes  satisfaction.  It  is  written  in  the 
belief  that  no  established  scheme  of  profit  sharing  has  proven  fully 
successful 


The  timber  owner  could  not  have 

had   not  he   or  someone   else  done 

work.    The  timber 

cutter    can     never 

have  capital  unless 

he    works    very 

11     hard    and    saves 

[|     carefully,    then    if 

II     he     is     fortunate 

11     enough     to     accu- 

II    m  u  1  a  t  e    capi- 

U     tal,  which  is  mere- 

II     ly  the  fruit  of  his 

II     previous    work    or 

|[     t  h  a  t    of    others, 

|1     then  he  is  able  to 

1 1     buy  the  brain  and 

brawn    of    those 

who  are  willing  to 

work,  at  least  tem- 


porarily ;  for  the 
guarantee  of  enough  to  live  on,  or  current  wages.  This 
1  elation  of  servitude  remains  more  or  less  stable  until 
the  hired  help  becomes  dissatisfied  or  desires  to  assume 
a  risk.  In  the  meantime  the  employer  must  have  gained 
a  small  amount  in  addition  to  the  wages  he  paid,  or  else 


the  air,  but  the  farmer  would  never  have  had  them  to     he  failed  to  make  his  capital — the  accumulatioin  of  the 


sell  if  he  had  not  worked.  So  long  as  there  are  chem 
icals  in  the  soil  there  is  a  potential  value,  but  so  long  as 
this  value  is  only  potential  there  is  no  real  useful  wealth 
which  can  be  utilized  as  capital.  In  a  siniilar  way  the 
wealth  which  we  are  accustomed  to  think  of  as  created 
by  the  mines,  oil  wells,  fishing,  railroads  or  any  indus- 
try, is  the  fruit  of  labor. 

A  Simple  Case — Timber  Cutting 

Let  us  take  a  simple  case  where  the  business  is  es- 
sentially that  of  drawing  on  nature's  storehouse — tim- 
ber cutting.  If  one  man  works  alone,  he  can  cut  suf- 
ficient trees  to  provide  for  his  own  support,  and  that  is 


savings  of  his  own  labor — earn  for  him. 

I  have  taken  these  simple  examples  in  the  hope  of 
making  clear  the  fundamental  unity  of  capital  and 
labor.  Capital  is  simply  labor  converted.  It  may  be 
reverted  into  labor,  or  it  may  be  used  to  purchase'  the 
fruits  of  some  other  labor,  and  at  the  hands  of  the  en- 
trepreneur be  made  to  earn  more  or  less  for  its  use. 
This  earning  of  capital  has  been  given  the  name  "inter- 
est," and  with  refinements  of  society  there  has  grown 
up  in  various  localities  certain  more  or  less  recognized 
standards  known  as  normal  rates  of  interest.  The  cap- 
italist of  the  above  example,  the  lumberman,  must  re- 
ceive a  higher  rate  of  return  for  the  investment  of  the 
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savings  from  his  own  previous  ettorts  if  he  invests  these 
savings  in  an  insecure  business,  than  he  would  if  he 
were  to  put  them  into  a  savings  bank  or  other  secure 
channel.  This  extra  return  above  the  normal  interest 
rate  is  the  return  for  the  in\estor  or  entrepreneur.  It 
is  the  reward  for  the  gamble,  for  the  risk  which  is 
taken  in  placing  wealth  more  or  less  at  the  disposal  ot 
others  for  the  conduct  of  uncertain  business  enterprises. 
It  is  this  last  amount  which  clear  thinking  men  consider 
as  the  profits  of  a  business.  If  a  business  merelv  earns 
a  normal  interest  rate,  that  is.  earns  for  the  invested 
capital  no  more  than  that  capital  can  get  if  invested 
with  a  minimum  risk,  then  the  whole  financial  proposi- 
tion is  unattractive  and  capital  will  depart.  But  this 
super-return,  or  return  for  the  risk,  is  the  reward  of 
enterprise. 

Big  business  is  not  essentially  difterent  from  the  one- 
man  example  previously  considered.  In  big  business. 
the  investment  is  the  capital  which  has  been  created 
previously  b}-  other  work,  and  there  are  many  em- 
ployees of  various  capabilities.  There  are  also  many 
kinds  of  materials  which  are  represented  in  the  build- 
ings, machinery,  materials  of  production,  etc.  All  of 
these  are  one.  They  are  either  simply  human  labor  or 
they  are  the  product  of  human  labor. 

Just  as  capital  is  given  a  normal  rate  of  return,  so  is 
labor.  It  has  been  paid  what  has  been  considered  a  nor- 
mal rate,  which  rate  is  based  largely  upon  the  so-called 
labor  market.  This  return  to  labor,  instead  of  being 
called  interest,  is  known  as  wages.  However  arrived 
at,  wages  vary  from  that  amount  which  barely  pur- 
chases the  meagre  necessities  of  life  for  the  worker,  up 
to  amounts  which  make  it  possible  for  him  to  purchase 
even  some  luxuries  and  in  frequent  instances  to  lay 
by  a  small  store  against  the  "rainy  day."  How  like  the 
return  to  capital !  Capital  is  granted,  as  we  said,  the 
normal  rate  of  interest,  but  it  also  secures  a  super- 
return  in  proportion  to  the  quality  of  the  investment. 

\\  hen  the  reward  is  small,  then  the  investment  is  poor, 
or  it  is  being  poorly  managed.  When  the  return  is 
large,  then  the  investment  is  fortunate  or  it  is  being 
wisely  administered.  The  great  secret  of  wise  admin- 
istration, excepting  in  rare  instances  where  profits  are 
unusual,  lies  in  the  frequency  with  which  capital  can 
be  turned  over  or  used.  In  other  words,  it  means  doing 
business  on  a  minimum  amount  of  capital  and  making 
that  capital  work  as  hard  as  possible. 

Turnover  of  Capital  and  Labor 

The  accomplishment  of  this  result  must  require  labor 
and  intelligently  directed  work  on  the  part  of  the  man- 
agement. But  what  happens  when  business  is  being 
pushed  hard?  What  happens  when  capital  is  being 
turned  over  rapidly,  when  the  return  to  capital  is  not 
only  the  normal  interest  rate  but  a  super-amount  which 
represents,  as  we  said  before,  an  extra  return  for  its 
being  employed  in  this  non-giltedged  investment  ?  Here 
is  the  beginning  of  trouble.  As  soon  as  capital  begins 
to  turn  over  rapidly,  dissatisfaction  creeps  into  the 
ranks  of  the  employees.  It  comes  in  like  a  pestilence; 
invisibly  it  creeps  around  among  the  workers.  There 
is  always  .someone  to  point  out  that  the  firm  is  making 
money,  and  making  a  lot  of  money,  and  very  frequently 
this  circumstance  occurs  just  at  the  time  when  neigh- 
boring employers  are  clamoring  for  men.  Then  comes 
the  test  of  good  management,  to  try  to  keep  labor  sat- 
isfied. The  results  are  variable,  but  generally  the  effect 
is  a  very  considerable  amount  of  so-called  turnover  of 
labor.  Men  leave,  and  others  are  hired  to  take  their 
places.  There  are  requests,  threats  and  demands,  hav- 
ing to  do  with  various  real  or  artificial  grievances,  but 


the  net  result  is  tliat  many  men  leave  and  manv  more 
are  hired  to  take  their  places,  and  when  all  of 'this  is 
summed  up  it  has  proven  a  ver\-  expensive  thing  both 
to  the  capital  invested  in  the  business  and  to  the  em- 
ployees who  have  thus  been  tempted  or  driven  from  job 
to  job. 

So  we  see  that  a  large  turnover  of  capital  and  large 
turnover  of  labor  means  diminishing  return  at  least 
from  the  standpoint  of  capital.  Let  us  bear  this  in 
mind,  that  whenever  we  begrudge  satisfaction  to  the 
employee,  it  will  cost  us  much  more  money  if  we  turn 
around  and  hire  someone  else  to  take  his  place.  This 
is  true  in  all  too  many  instances. 

Wages  and  Investment 

W  hat  is  the  basis  of  wages?  There  was  a  time  when 
the  employer  took  keen  advantage  of  the  exigencies  of 
labor.  He  employed  men.  as  he  said  to  himself,  in  the 
"open  market,"  paying  them  what  they  demanded,  but 
no  more.  He  satisfied  his  conscience  by  saying  that  he 
was  paying  as  much  as  other  employers,  and  that  was 
all  labor  demanded.  Frequently  this  attitude  of  mind 
went  further,  clear  down  to  the  conditions  under  which 
the  workers  labored,  and  the  employer  pacified  his  judg- 
ment again  by  the  consoling  thought  that  as  long  as  he 
could  keep  his  men  "satisfied"  he  was  doing  the  very 
best  he  could  for  the  business. 

But  in  addition  to  the  evolution  of  the  race  there  are. 
as  a  result  of  various  causes,  cycles  of  shorter  duration 
in  which  business  fluctuates  and  then  the  complacency 
of  the  employer  is  broken  by  the  unrest  of  labor.  Fre- 
C(uently  and  justly  this  is  laid  at  the  door  of  the  agitator 
who  lives  by  his  wits;  but  let  us  recognize  this  one 
thing,  that  he  could  not  accomplish  anything  by  stirring 
up  labor  if  conditions  were  such  that  labor  was  com- 
pletely satisfied.  Agitation  would  not  be  possible  if 
labor  bore  such  a  relation  to  the  business  that  it  felt  its 
interest  was  common  with  that  of  the  employer. 

If  capital  is  invested  in  a  busines  and  has  been  getting 
just  a  bare  margin  of  interest  and  the  owner  of  the 
capital  sees  an  opening  for  investment  which  will  give 
him,  even  temporarily,  much  larger  returns,  he  is  prone 
to  take  his  money  out  of  the  low  paying  investment  and 
place  it  where  he  can  get  the  larger  reward.  Bankers  and 
promoters  agitate  capital  at  such  times  much  as  labor 
is  moved  by  its  leaders  and  agitators  when  times  are 
good.  So  capital  and  labor  have  gone  not  hand  in  hand 
but  ever  on  the  brink  of  parting  on  the  first  opportunity. 

Groping  Experiments 

Among  the  first  experiments  to  overcome  the  problem 
of  labor  turnover  we  find  two  classes  which  represent 
in  elemental  form  the  greatest  efforts  of  today.  It  all 
came  about  with  the  recognition  that  a  worker  should 
be  paid  not  for  the  time  that  he  spent  but  for  what  he 
accomplished  and  what  was  gained  as  the  result  of  his 
effort.  This  was  the  one  underlying  idea,  poorly  vis- 
ioned  though  it  was.  which  caused  an  employer  first  to 
offer  to  pay  so  much  per  unit  of  production ;  in  other 
words,  pay  the  worker  for  the  articles  he  manufactured, 
for  the  units  of  accomplishment  coming  from  his  hand 
or  brain.  This  appeared  in  numerous  forms,  one  of 
the  most  notable  being  the  early  piece-work  systems. 
The  other  class  of  experiment  is  found  in  such  occupa- 
tions as  fi.shing,  where  the  returns  from  the  catch  are 
apportioned  so  much  for  the  ship,  so  much  for  the 
owner,  so  much  for  each  of  the  crew.  This  is  true 
profit-sharing  and,  in  more  or  less  the  same  form,  con- 
tinues to  this  day. 

But  our  civilization  has  become  more  and  more  com- 
plex.    To  meet  the  requirements  of  our  material  exist- 
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ence,  various  mechanical  geniuses  have  racked  their 
brains  to  develop  machines  and  so-called  labor-saving 
devices.  Their  advent  has  added  materially  to  the  com- 
plexity of  the  problem  of  management. 

As  a  result,  we  frequently  see  new  outcroppings  of 
the  recognition  of  the  necessity  for  adequately  reward- 
ing labor,  to  be  sure  ever  in  the  hope  that  capital's  re- 
ward will  be  increased  accordingly.  There  came  a  time 
a  few  decades  ago  when  there  was  a  great  clamor 
raised  about  various  novel  and  clever  systems  for  the 
payment  of  wages.  All  of  these  were  based  upon  the 
output  of  the  operator.  They  could  not  have  had  the 
eclat  and  following  which  they  have  enjoyed  were  they 
not  approximately  in  accord  with  the  demand  of  the 
times.  So  various  forms  of  piece-rates,  bonuses,  pre- 
miums, etc.,  have  been  used. 

In  industrial  plants  where  workers  operate  machines, 
it  was  thought  that  little  could  be  expected  because,  so 
to  speak,  the  machines  drove  the  men,  but  careful  study 
has  made  possible  the  education  of  the  workers  so  that 
with  adequate  interest  in  the  work,  stimulated  by  a 
more  suitable  reward,  enormous  increases  in  output 
have  resulted.  The  writer  recalls  an  incident  which 
occurred  a  few  years  ago  under  his  direction  where  the 
output  of  certain  machines  was  increased  from  50  to 
400  per  cent,  and  the  workmen  were  not  as  tired  at  the 
end  of  the  day  as  they  had  formerly  been.  In  one  de- 
partment of  a  manufacturing  plant  this  method  of  studv 
and  analysis  coupled  with  an  increased  reward  to  the 
men  augmented  the  total  profit  to  the  company  by  over 
400  per  cent. 

We  have  seen  another  outcropping  of  the  recognition 
of  the  problem  in  the  various  forms  of  pensions,  insur- 
ance funds,  etc.,  which  for  a  century  or  more  have  been 
offered  to  workers.  Many  employers  have  earnestly 
striven  to  work  out  some  scheme  on  the  basis  of  so- 
called  "profit  sharing,"  which  would  really  satisfy  labor 
and  give  to  it  its  just  reward,  at  the  same  time  treating 
capital  in  a  like  manner. 

A  Century  of  Muddlixg 

Investigation  and  analysis  has  been  made  by  the 
\\  elfare  Department  of  the  National  Civic  Federation 
of  more  than  two  hundred  plans  of  so-called  "profit 
sharing."  As  the  compiler  says,  many  of  these  schemes 
are  recognized  failures ;  many  others  are  considered 
successful  by  the  employer,  but  little  could  be  gained 
of  the  real  view  of  the  success  of  the  efforts  from  the 
standpoint  of  the  workers.  It  is  well  known  that  labor 
organizations  and  labor  leaders  are  absolutelv  opposed 
to  any  form  of  profit  sharing,  and  even  differentiation 
between  workers  by  payment  for  the  amount  of  work 
done.  The  above  report  says,  "This  in  turn  involves 
consideration  of  the  fear  of  organized  labor  that  the 
employers'  real  interest  in  profit  sharing  lies  in  its  al- 
leged usefulness  as  a  means  to  weaken  and  disrupt  the 
trade  unions,  and  that  with  this  once  accomplished  the 
employing  interests  would  be  free  to  regulate  wages 
and  hours  to  suit  themselves,  with  no  effective  equalitv 
of  bargaining  power  left  in  the  hands  of  the  workers." 

These  so-called  profit  sharing  plans  varv  from  the 
crude  methods  of  giving  a  Christmas  turkey  to  such 
schemes  as  that  adopted  by  the  great  steel  corporation 
which  at  various  times  has  made  it  possible  for  its  em- 
ployees to  buy  its  stock  at  fixed  prices  on  easy  payment 
plans.  These  prices  were  planned  to  protect  the  em- 
ployee against  ordinary  fluctuations  in  the  market  price 
of  the  stock.  Undoubtedly  these  m.eans  have  served 
their  ends  in  varying  degrees.  The  first  is  plainly  a 
gratuity  and  the  latter  is  little  better  than  if  some  local 
bank  had  been  able  to  force  the  employees  to  deposit  a 
certain  amount  of  wages  against  the  purchase  price  of 


securities  of  the  employing  corporation — just  like  the 
partial  payment  plan  for  buying  securities  of  a  broker. 
Of  course,  it  had  the  one  presumed  advantage  of  con- 
veying to  the  workers  the  avowed  mterest  which  the 
corporation  through  its  officials  held  in  their  welfare. 

Betterment  and  Paternalism 
Industrial  welfare  led  off  the  other  way  from  the  an- 
nual turkey  at  Christmas  time  to  such  gratuities  as  hos- 
pital and  medical  services  and  cooperative  stores  from 
which  employees  purchase  supplies  at  prices  presum- 
ably below  the  market.  These  are  provisions  for  social 
life,  including  such  organizations  as  baseball  clubs, 
libraries,  social  clubs,  etc.,  also  such  more  promising 
schemes  as  that  in  vogue  in  the  Cincinnati  cooperative 
plan  of  engineering  education. 

This  way  of  meeting  the  problem  has  to  its  ver\' 
great  credit  the  recognition  of  the  fact  that  as  the  twig 
is  bent  so  the  tree  will  be  inclined.  By  taking  a  vital 
hold  on  the  training  of  the  students  and  administering 
this  training  as  wisely  as  seems  humanly  possible  at  the 
present  time,  the  employers  are  insuring  that  these 
young  men  will  find  in  later  life  that  they  have  learned 
a  trade  and  have  received  a  good  technical  training. 
This  step  is  undoubtedly  one  in  advance  and  well  de- 
serves the  attention  of  manufacturers  and  educators  in 
other  industrial  centres. 

Paternalism  Doomed 

But  the  moment  that  any  of  these  betterment  schemes 
begins  to  smack  of  paternalism,  its  doom  is  marked.  It 
may  not  come  overwhelmingly,  but  come  it  will.  If  the 
employer  makes  it  possible  for  the  employee  to  better 
his  own  condition,  then  and  only  then  are  we  on  sure 
ground.  All  of  the  gratuitous  or  semi-gratuitous 
schemes  whereby  the  employee  gets  something  for  less 
than  the  market  price  cannot  succeed  in  the  long  run. 
This  is  the  handwriting  on  the  wall.  It  has  been  proven 
over  and  over  again.  Altruism  cannot  stand  on  its  own 
legs.  The  moment  a  man,  however  gifted,  forgets  the 
fundamentals  of  human  nature,  thus  removing  hiinself 
from  the  beneficent  influence  of  the  spirit,  psycholog}' 
and  personalitv  of  the  rank  and  file,  that  moment  he  is 
lost. 

The  real  fundamental  reason  for  the  failure  of  the 
majority  of  the  schemes  for  so-called  betterment  is  that 
the  moment  we  remove  from  the  indi\idual  the  respon- 
sibility for  his  own  future,  that  moment  we  have  taken 
from  him  the  incentive,  the  mainspring  of  life.  If  in 
any  wise  a  man's  future  is  guaranteed  through  pension, 
insurance  or  any  other  form  of  more  or  less  gratuitous 
paternalism,  that  moment  his  ambition  is  stultified.  If 
he  be  an  extremely  strong  man,  then  his  energv'  will 
find  some  means  of  expression,  but  nevertheless  he  is 
not  the  useful  member  of  society  or  industrial  com- 
munitv  that  he  would  be  had  he  been  conscious  of  hav- 
ing honestly  earned  that  which  will  guarantee  him  com- 
petence, comfort  and  social  life.  Self  respect  is  the 
one  supreme  thing  in  every  man's  life. 

Unity  of  Interest  Vital 

We  now  come  back  to  our  original  problem,  that  of 
labor  and  capital,  with  perhaps  a  clearer  vision.  It  is 
apparent  that  we  are  constantly  evolving  and  there  is 
no  permanent  settlement  of  any  question.  The  best  we 
can  do  is  to  challenge  e\erv  proposal  with  the  premise 
that  no  social  problem  can  be  solved  or  adequately  met 
unless  it  satisfies  the  best  and  primary  instincts  of  the 
human  animal. 

It  is  not  worth  while  to  dabble  with  any  means  of 
rewarding  labor  which  can  possibly  raise  a  question  as 
to  the  motive.  A  great  many  of  the  schemes  of  profit 
sharing  which  have  been  the  product  of  good  intention 


February,  1918 


A  FAIR  BASIS  OF  rROFIT-SHARING 


143 


have  failed  liecause  suspicion  was  aroused  on  the  part 
of  tlie  workers  regarding  the  motive  back  of  the 
scheme.  This  must  be  avoided.  Therefore,  the  rela- 
tion between  capital  and  labor  on  which  is  dependent 
the  return  of  both  must  be,  so  to  speak,  on  a  running 
basis.  Their  interests  must  be  common.  If  this  is  estab- 
lished and  assured,  then  all  of  the  other  requirements 
are  satisfied.  If  commonness  of  interest  is  recognized, 
then  the  requirements  justice,  fairness  and  confidence 
do  not  have  to  be  considered  because  all  of  them  are 
included  and  satisfied.  It  seems,  therefore,  that  the  only 
true  solution  to  our  great  economic  problem  is  to  estab- 
lish the  oneness  of  interest  of  employer  and  employee,  of 
capital  and  labor.  This  cannot  be  a  half-way  matter. 
It  must  not  be  dependent  upon  a  certain  regime  of 
management  of  a  corporation. 

The  worker  meets  his  problem  not  only  from  contact 
with  the  corporation  but  from  the  fact  that  it  is  not 
practically  possible  for  him  to  learn  more  than  one 
trade.  For  this  reason  he  is  permanently  tied  to  the 
trade,  and  by  the  same  token,  since  the  trade  is  perma- 
nanently  tied  to  the  industry  and  the  industry  is  perma- 
nently tied  to  the  capital,  so  he  is  tied  to  the  capital,  and 
capital  cannot  get  along  without  him.  Then  why  dif- 
ferentiate between  labor  and  capital  ?  Why  not  talk 
only  of  industry? 

Eleme.nts  of  Industry  .^s  a  Unit 

Why  do  we  not  think  of  industry  as  an  economic 
factor — a  unit?  It  represents  dollars  and  workers,  but 
the  dollars  are  not  doing  anything  without  the  workers 
and  the  workers  cannot  do  anything  without  the  dollars, 
whicli  to  the  workers  represent  food,  clothing  and  shel- 
ter. In  that  respect,  the  dollars  are  simply  employed  as 
they  are  in  the  boiler  room  to  buy  coal  and  oil  to  keep 
the  machines  running,  and  so  dollars  are  necessary  to 
keep  the  hiunan  machine  running.  In  operating  the  in- 
dustry, the  difference  between  the  expense  for  the 
period,  say  the  year,  and  the  amount  of  sales  for  the 
year,  with  due  provision  for  the  amount  of  capital  in- 
volved in  the  various  reserve  accounts,  represents  the 
earning  of  the  industry. 

If  the  industry  has  paid  to  its  workers  enough  to  meet 
reasonable  standards  of  living,  and  if  it  now  pays  to 
capital  a  reasonable  interest  rate  purely  for  the  use  of 
capital,  would  it  not  seem  correct  if  w^e  recognized  that 
since  labor  and  capital  have  oneness  of  purpose  through 
the  industry,  the  net  results  after  paying  for  the  use  of 
money's  time  and  the  use  of  men's  time  should  be 
divided  between  the  two  on  some  fair  basis  ?  The  word 
"fair"  is,  of  course,  very  general,  but  that  is  the  fault  of 
our  language,  not  of  the  mind,  because  all  of  us  know 
what  we  term  "fair." 

If  the  capital  and  the  executives  and  the  workmen 
have  been  paid  a  minimum  standard  amount  for  the 
service  which  they  have  devoted  to  the  industry,  then 
if  there  is  anything  left  over  from  the  profits  which  is 
not  necessary  to  provide  against  the  future  contingen- 
cies, is  it  not  logical  that  this  be  apportioned  to  the  capi- 
tal and  to  the  management  and  the  labor  in  such  a  way 
that  capital  and  the  executives  and  the  workers  shall  be 
rewarded  for  the  risk  that  each  has  taken — cajiital  for 
diverting  its  power  from  gilt-edged  investments,  and 
executives  and  workmen  for  the  risk  each  has  taken 
and  the  special  effort  and  experience  each  has  devoted 
to  the  industry?  Do  not  consider  this  a  theory.  We  are 
merely  trying  to  cast  light  on  a  dark  problem. 

Business  Must  Pay  Its  Way 

If  at  the  end  of  the  year  the  books  show  that  a  busi- 
ness has  not  prospered,  one  cannot  go  back  and  demand 
that    each    employee    rebate   a    certain    amount   of   his 


wages,  but  capital  has  to  stand  the  loss.  Tlien  comes  a 
period  of  readjustment,  a  dropping  of  an  employee  here 
and  there  "to  reduce  the  payroll."  The  result  of  this  is 
familiar  to  all  of  us — dissatisfaction  and  trouble  all 
along  the  line.  To  prevent  this,  is  it  not  just  and  logical 
to  charge  into  the  cost  of  doing  business  the  minimum 
price  which  money  demands  for  its  use?  In  the  cost 
of  goods  you  do  not  hesitate  to  charge  the  material  and 
the  wages  and  the  various  indirect  expenses  and  re- 
serves of  the  business.  Why  is  it  not  logical  to  charge 
for  the  use  of  the  money  whose  service  is  devoted  to  the 
business?  This  will  give  a  true  total  cost,  and  if  the 
price  for  which  the  goods  sell  is  exactly  equal  to  this 
then  the  vendors  of  the  raw  materials,  and  labor  and 
capital  each  will  have  received  his  price.  If  this  earning 
is  impossible  then  the  management  is  wrong  or  the  busi- 
ness has  no  claim  for  existence. 

But  suppose  the  business  prospers ;  then  all  of  the 
margin  between  the  cost  and  the  selling  price  repre- 
sents a  real  profit.  Let  us  suppose  that  a  business  is 
operated  so  that  the  costs  are  figured  in  this  way  and 
that  the  workers  receive  a  minimum  wage  or  drawing 
account,  that  is,  their  current  wages,  like  interest  on  a 
bond,  are  sufficient  for  the  standards  of  living. 
Rewarding  Effort 

If  this  industry  prospers  and  our  premise  is  followed, 
then  is  it  not  logical  that  the  profit  should  be  allotted  to 
the  units  producing  that  profit,  namely,  the  capital  and 
the  labor?  This  is  the  concession  which  capital  really 
does  make  in  prosperous  times  when  wages  soar.  We 
see  numerous  instances  in  the  daily  press  of  various 
industries  having  increased  their  wages  lO,  20,  30  per 
cent,  and  even  greater  amounts  in  times  of  prosperity. 
On  the  other  hand,  when  adversity  prevails  labor  has 
to  make  its  concession  and  receive  only  its  minimum 
wage,  in  order  to  meet  the  conditions.  This  breeds 
trouble. 

To  clarify  the  question  a  little  further,  let  us  take  for 
example  a  fair  sample  of  a  small  business.  Let  us  sup- 
pose it  is  honestly  capitalized  at  $250,000,  that  the  pay- 
roll, including  not  only  wages  but  the  salaries  of  of- 
ficers and  clerks,  amounts  to  $125,000  per  year,  and  the 
past  history  of  the  business  shows  that  in  prosperous 
years  10  per  cent,  dividends  have  been  paid  on  the  cap- 
ital stock,  or  $25,000  per  year,  and  in  periods  of  de- 
pression this  has  dropped  to  5  per  cent,  or  $12,500. 
Remember  that  with  this  payroll  of  $125,000  the  profits 
have  run  from  $12,500  to  $25,000. 

On  the  New  Basis 

Now  let  us  suppose  we  organize  the  business  another 
way  and  pay  wages  and  salaries  representing  the  mini- 
mum amount  to  meet  the  living  expenses  of  the  em- 
ployees. Let  us  at  the  same  time  assure  labor,  sJiop  and 
ofifice  employees  a  fair  share  of  the  profits.  In  estab- 
lishing w^hat  this  should  amount  to,  let  us  look  at  the 
psychology  of  the  problem.  Repeated  experience  proves 
that  with  the  chance  of  increasing  his  earnings  from  10 
to  40  per  cent.,  it  is  frequently  possible  for  a  worker 
vastly  to  increase  his  output,  and  this  without  tiring  if 
the  effort  is  properly  directed. 

Let  us  pay  capital  one-half  of  one  per  cent,  monthly, 
at  the  same  time  that  we  pay  our  accounts  payable  and 
our  officers'  salaries.  This  represents  the  current  use 
or  interest  on  the  money.  It  is  entirely  reasonable  from 
experience  that  the  profits  of  the  concern  would  still 
amount  to  $25,000.  This  will  be  further  enhanced  by 
$25,000,  making  a  total  of  $50,000  because  the  payroll 
can  be  reduced  from  $125,000  to  $100,000,  by  elimina- 
tion of  the  drones  and  by  the  introduction  of  efficient 
methods  throughout  the  business. 
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Remember   that    even'    worker    remaining   with    the  The  plan  cannot  be  called  an  exact  science,  nor  has  it 

firm   has   received   his   wages   regularlj-   and   also   that  been  put  into  effect  in  exactly  this  form,  but  the  prob- 

capital  has  been  paid  6  per  cent.,  or  $15,000,  for  its  use.  lem  of  capital  and  labor  is  so  pressing  that  the  writer 

There  is  no  reason,  no  fairness  or  rationahty  about  the  feels  it  his  duty  to  contribute  this  information  for  the 

arbitrary  halving  of  the  $50,000,  and  it  is  manifestly  attention  of  those  in  authority. 

unfair  for  each  ofificer  and  employee  to  receive  exactly  

the  same  bonus  or  percentage  on  his  wages  unless  those  Oraftsman-MachillistS  and   Machinist- 
wages  are  perlectly  set. 

Capitalizixg  Br.\i.\  and  Brawn  Uraitsmen 

The  writer  proposes  the  following  method.     It  is  a  ^V  Robert  Mawson 

method   of   determining  in   as   scientific   a   manner  as  Partner,  Mnvson  Brothers 

possible   the   capital  represented  by   each   person   in  a  5^=«WENTY  years  ago — even  up  to  ten  years  ago — 

trade  or  business.     By  this  means  the  officers  and  em-  I        the  current  thought  of  an  engineer's  career  was 

ployees  in  the  above  example  can  be  rated  or  evaluated  ■*       for  a  young  man  to  go  into  the  drawing  office 

as  individuals.     Their  combined  worth  to  the  business  and  work  his  way  up,  and  this  beginning  was  consid- 

is  what  the  writer  terms  the  human  capital  invested  in  ered  an  advancement, in  position  over  that  of  the  young 

the  business.  nian  who  donned  overalls  and  worked  in  the  shop.   The 

By  this  plan  our  problem  works  out  thus:  following  out  of  this  idea  has  resulted  in  book-drafts- 

HuMAX  Capital  men,  paper-engineers  and  machine-machinists. 

Workmen $384,000  The  men  in  the  designing  office  come   to  know  by 

Supervisors    36,000  theory  only  what  certain  things  should  do,  and  any  ap- 

Qerl^s   36,000  preciation  of  the  unknown  factors,  even  though  they 

Sales  force 72.000  entered    into    manufacturing  practice,    was    foreign    to 

Officers  72,000  him. 

On  the  other  hand  the  designs  which  came  into  the 

Human  capital  total $600,000  shop  were  far  too  often  worked  upon  in  a  hai)hazard 

Financial  capital 250,000  nanner,  and  the  obvious   result   followed — impractical 

design     for    manufacturing    and    poor    workmanship. 

Combined  capital $850,000  During  the  past   few  years  the  engineering  profession 

„,        ,.,,,,             ,         ,        .,     ,      ,           .     <^  has  learned  and  benefited  from  these  mistakes  and  now 

The   divisible   earnmg    described    above   is   $50,000;  j^appily  we  have  both  draftsmen-machinists  and  machin- 

$50,000  divided  by  850,000  equals  0.0588.     bo  the  divi-  j^t  draftsmen 

■dend  or  super-return  is  5.88  per  cent.     With  financial  ^j^^  young' man  who  starts  working  as  a  draftsman 

capi  al  s  previous   6  per   cent,     his   makes   a   total   of  ^^^^^  advances  into  and  through  the  shop,  and  as  ma- 

aiearlv  12  ner  cent,  asrainst  the  old  maximum  01  10  per  ,  ■   ■  ^     r                              ..j,^        ji 

^■'t,^.     ,            5                            ^j.        £c              J  chinist,    foreman,   superintendent   and   works   manager 

cent,     lo  the  human  capital  represented  bv  officers  and  .    ■  '             »•      4.1,  \.u       ■      u         ^1,^,  ^a     1  „„        lu^ 

,            ^,  .       00               .         .1         .  J  '      -^  1-     *•  puts  into  practice  the  theories  he  employed  when  on  the 

employees  this  S-88  per  cent,  on  the  rated  capitalization     '      ,  .       if       j      i\r  t  u-     ..^^i     -^/^    ^1 «  ,,  u^ 

r  ^    <                    i-.r-                  JO           u-„  drafting  board.     Manv  of  his  early  ideas  change  as  he 

of  each  means  a  big  satisfving;  reward.     Remembering  r     ^u  4.      1    .      /*       11  j    „ „     ■     * 

^,    ,    ,,  .            .^  ,.    °.         ■-     *,                   .,  ■       ,•   ■,„    J  leahzes   that  what  otten   looks  good  on  paper  is   tar 

that    this    capitalization    is    not    wages,    this    dividend  ,.„        ^       ,                   :     ,-       j    ■           ^  ^       Tt,„„„.   u^ 

^    ^      ^    o                .      i-  .1         .  1 1-  t     1  different    when   manufactured    in   metal.      Iheorv   be- 

amounts  to  3s. 28  per  cent,  ot  the  established  wage  or  ^         »i        j    ^i          u           4--          m            '     *u 

J        .             •^•^  ,     '^                                                       "  comes   streng;thened    through   practice.      However,    the 

drawing  account.  ,          ,,        ^.,        j     i^           ■         ^  :     ^ 

rp,  ■  *                              ,                      u   ^  -i-          „.,^..„,^  knowledge  acquired  as  drattsman  is  not  lost. 

Ihis  may  seem  an  extreme  case,  but  it  we  suppose  ^  .,       T         '               1  •   •  ,.       u           1 

.,       J-   ■    ui           ct                ^1-1     :          ic-^^^  t„  Likewise  manv  machinists  who  work  on  various  ma- 

the  divisible  profits   were   to   shrink    irom  $^o,ooo  to  ,  .       ^     ,           .-  ,          ,                     c  •     ,.   •     ..u  • 

ct-„- ^~.         u  ^'    u                 ij    *ii  u    ^^.     „,:^<>.,f    ^r-  chine  tools,  and  have  become  proficient  in  their  use. 

S25,ooo,  capital  s  bonus  would  still  be  2.94  per  cent.,  or  ■   ,      1       1        ■         cc           j  i.              jr. 

.r  t  1  r  o  t-  1  1  .1  1  ■  ,„  .^„.  advance  into  the  drawing  office  and  become  draitsnien. 
a  total  of  8.U4  per  cent.,  while  the  emplovee  s  2.04  per  „,  ,  ,  ,  .  .  •  j  •  •  n  ■  r  <.u 
cent,  on  his  human  capital  would  amount  to  17.64  per  The  know  edge  obtained  m  wearing  overas  is  of  the 
cent,  of  his  wages.  Investigation  and  reflection  shows  greatest  of  service  to  such  men.  Thus  little  puzzling 
that  a  similar  plan  might  be  applicable  to  almost  any  things  which  worried  each  one  of  them  m  the  shop 
sort  of  gainful  enterprise  of  whatever  nature,  whether  ^'^^  aix  now  avoided  as  he  desjgns  machines  for  the 
it  be  a  store,  hotel,  bank,  printery  or  factorv.  other  fellow  to  build.  Inaccessible  coniers  which  re- 
in addition  to  the  above,  if  emplovees  whenever  pos-  qu'^ed  a  specia  tool  to  finish  are  avoided  where  pos- 
sible are  hired  with  as  great  care  as'one  purchases  ma-  ^'ble;  ribs  which  might  interfere  with  easy  tooling  are 
<:hines  or  materials,  if  they  are  assigned  to  work  to  changed  to  a  simpler  construction.  Castings  which 
which  by  scientific  analysis  thev  are  best  suited,  and  might  fracture  owing  to  laulty  proportions  are  remedied 
then  if  they  are  taught  how  to  'secure  the  best  results  ^^  their  detailed  designs  come  up  for  attention, 
from  their  efforts,  thev  will,  with  the  above  incentive,  ,  To  sum  up,  the  broad  result  of  these  processes  ot 
make  possible  still  greater  profits.  change  is  better  machines,  correctly  designed  and  prop- 

The  scheme  off'ers  every  opportunity  for  individual  ^''O'  manufactured, 
ambition  as  each  man's  capitalization  is  based  on  his 

worth  to  the  business.    At  least  part  of  the  profits  must  "That  side  will  win  tliat  shall  overwhelm  tlie  other 

be  paid  at  frequent  intervals,  preferably  monthly,  while  with  weight  of  machinery.     This  takes  time,  but  it  is 

a  part  should  be  earned  and  payable  only  if  the  em-  sure. 

ployee  works  continuously  to  the  end  of  the  year.    The  "This  is  a  war  of  the  workshops.     Finally,  it  is  a  test 

capitalization  should  reward  continued  service  and  thus  of  constructive  skill. 

result  in  a  stability  of  the  business  which  cannot  be  "Not   only   cannon   but   aircraft,    railroads,   engines, 

insured  otherwise.  tanks,  shells,  and  all  manner  of  equipment  count. 

Neither  capital  nor  labor  can  have  ground  for  com-  "And  in  such  a  contest  it  is  the  central  powers  of 

plaint  because  each  is  at  least  getting  what  it  did  before,  Europe    against    the    world,    particularly    against    the 

and  each  stands  in  line  to  receive  any  additional  return  fecund  strength  of  the  United  States,  the  most  efficient 

which  may  come  as  the  result  of  efficient  effort  and  and  resourceful  maker  of  machines   in   the  world."— 

profitable  operation.  Vr.  Frank  Crane. 
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Tlie  Factory  Mewspaper 


THERE  is  one  condition  that  is  imperative  in  any 
industrial  plant.  That  is  the  stability  which  de- 
pends, fundamentaly,  on  three  things,  money, 
m^aterial  and  men.  If  the  plant  irnances  are  not  sound 
it  is  a  bad  proposition  in  whatever  aspect  it  is  viewed. 
If  the  material  is  inferior  no  amount  of  clever  selling 
talk  will  gain  a  permanent  market.  If  the  labor  em- 
ployed is  inferior,  everyone  may  be  sure  that  sooner  or 
later  the  investment  will  prove  a  failure. 

The  maintenance  of  the  best  labor  conditions  is  the 
most  delicate  task  in  the  organization.  .-\  slight  devia- 
tion from  standard  may  cause  the  loss  of  an  immense 
amount  of  money.  Consequently,  the  labor  supervisor 
or  manager  should  be  a  highly  trained,  diplomatic,  far- 
seeing  man.  No  mere  clerk  will  do.  .^n  executive,  a 
high-salaried  man  who  has  but  the  one  job — labor — is 
essential.  Even  in  a  small  plant,  employing  but  few, 
the  manager  or  some  other  high  official  should  attend 
to  the  labor  question. 

Scope  of  the  Labor  Dep.vrtment 

The  labor  department  should  have  absolute  charge  of 
everything  pertaining  to  the  personal  element.  Thus  it 
would  include  the  welfare,  safety  and  service  divisions. 
Its  main  business  would  be,  not  hiring,  but  retaining, 
employees.  The  best  mediums  for  this  are  those  that 
instill  a  spirit  of  pride  and  contentment  in  the  em- 
ployees toward  the  organization.  Perhaps  the  two  most 
highly  efficient  are  by-producs  of  the  labor  department, 
the  committee  and  the  factory  newspaper. 

The  committee,  composed  of  executives  and  em- 
ployees, is  today  common  in  many  factories.  It  con- 
venes every  so  often  for  the  consideration  of  ways  and 
means  of  increasing  production,  cutting  down  overhead, 
improving  conditions.  For  the  most  part  such  com- 
mittees have  accomplished  little.  Either  the  office  has 
created  them  as  a  sop  in  a  seeming  spirit  of  cooperation 
with  the  workmen,  or  the  workmen  have  not  been  able 
to  appreciate  the  efforts.  In  harmony  with  a  good  labor 
department,  however,  aided  by  the  factory  bulletin  or 
newspaper,  this  is  no  doubt  of  their  efficacy. 

If  the  true  "spirit  of  the  hive"  is  in  a  factoiy,  a  work- 
man will  feel  homesick  if  he  throws  up  his  job  and  goes 
somewhere  else,  even  though  he  does  get  higher  wages. 
Mere  money  will  never  do  such  a  thing.  A  workman 
is  not  a  mercenary  brute,  though  certain  rather  mercen- 
ary manufacturers  seem  to  hold  steadfastly  to  such  an 
opinion.  It  is  because  of  this,  because  delight  and  in- 
terest in  his  work  adds  so  much  to  a  workman's  hap- 
piness and  satisfaction,  all  of  which  means  greater  pro- 
duction, that  the  factory  paper  is  so  successful. 

Field  of  the  Factory  Newspaper 

It  does  not  have  to  be  a  pretentious  affair.  But  it 
must  appear  every  so  often  and  have  a  settled  policy. 
It  should  be  divided  into  four  main  sections:  service, 
information,  instruction  and  entertainment.  It  is  un- 
necessary to  go  into  any  great  detail  as  to  h(jw  much 


stress  is  laid  on  any  one  of  these  sub-divisions,  since  no 
two  factories  are  alike  or  have  the  same  problems. 
There  is  one  thing  that  must  be  emphatically  practiced, 
however,  on  each  and  every  page,  that  is,  frankness. 
If  an  employee  knows  what  he  is  working  for,  what  the 
object  of  the  company  is,  he  will  work  so  much  the 
more  earnestly.  The  policy  of  too  many  factories  is 
.silence  on  this  point.  To  work  without  an  object  is 
deadening.  To  have  a  certain,  definite  goal  is  the 
greatest  incentive  to  efficient,  careful  eft'ort. 

In  these  times,  when  skilled  labor  is  so  scarce  and  so 
independent,  many  a  harassed  manager  is  driven  to  edu- 
cate what  labor  he  can  obtain.  Articles  and  illustra- 
tions of  each  operation  in  turning  out  the  product  man- 
ufactured renders  understanding  more  easy.  Prizes  for 
articles  by  employees,  prizes  for  the  most  efficient  de- 
partments, prizes  for  the  most  capable  workmen,  all 
these  do  much  to  aid. 

Work  of  the  Committee 

The  committee  should  go  into  the  cost  of  living,  rents, 
housing,  wages.  In  this  way  it  is  so  arranged  that  the 
employees,  in  a  way,  ''pay  themselves."  There  are  no 
strikes  and  wages  cannot  be  raised  inordinately,  as  the 
margin  of  profit,  to  which  the  men  are  educated,  always 
stands  as  a  bar.  All  of  this  material  should  be  pub- 
lished in  the  paper,  written  clearly  and  simply  so  that 
each  man  may  know  "which  side  his  bread  is  buttered 
on"  and  act  accordingly. 

During  the  war  patriotic  articles  are  of  undoubted 
\alue.  The  American  Federation  of  Labor  is  backing 
the  war  to  the  last  man.  There  is  no  more  patriotic 
body  of  men  to  be  found  than  the  American  wage- 
earners.  The  axiom  that  "hearts  are  more  nearly  alike 
than  heads"  applies  here  with  double  force.  It  may 
well  be  said  that  one  cartoon,  which  appeared  recentl\- 
in  a  factory  newspaper,  representing  a  planer  slowly 
and  painfully  slicing  the  armor  from  Kaiser  Wilhelm 
under  the  efficient  operation  of  an  American  mechanic, 
has  aroused  more  enthusiasm  in  producing  war  orders 
in  that  factory  than  any  amount  of  written  exhorta- 
tion in  the  columns  beside  it. 


rihe  IMew    roiremainisfiiip 
By  Meyer  Bloomfield 

Partner,  Bloomfield  &  Bloomfield 
i\'ER  since  the  publication  by  this  magazine  of  the 
I'^oreman's  number  in  June,  1917  (a  pioneer  topic 
by  the  way)  many  employers,  foremen  and  execu- 
tives have  sought  further  information  and  suggestion 
on  this  imi)ortant  subject. 

Obviouslv,  the  foreman  is  the  main  jioint  of  contact 
between  management  and  men.  A  jjoint  of  contact  is 
a  potential  point  of  friction.  Within  recent  years,  espe- 
cially since  the  United  States  entered  the  war,  ideas 
v.'hich  in  the  past  have  been  impatiently  rejected  as  vis- 
ionary have  assumed  a  new  force  and  importance  in  the 
conception  of  management.  One  such  idea  is  that  of 
the  fundamental  partnership  quality  which  a  properly 
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org.-mized  workint,'  force  presents.  Another  is  the  place 
of  foreman  as  upl)uil<Iers  (j1  men  and  interpreters  of 
management  spirit  and  policy. 

Now  to  carry  out  such  a  conception  of  foremanship 
and  relations  with  the  men  implies  systematic  thinking 
and  efifort.  Management  is  never  stronger  than  its 
iveakcst  foreman  link.  How  can  we  build  up  a  fore- 
manshi[)  spirit?  Foremen  conferences  devoting  time  to 
study  of  industrial  questions,  as  well  as  the  technical 
[/roblems  connected  with  the  special  work  of  each  one, 
are  absolutely  essential. 

Such  conferences  succeed  best  when  planned  ahead 
mtelligently.  A  program  for  six  months,  covering  a 
special  topic  each  month  is  desirable.  Such  topics  as 
"Why  do  men  leave?",  "How  to  Promote  Team  i'lay," 
"What  Are  the  Best  Industrial  Standards?",  "How  Has 
Fngland  Met  Labor  Questions  During  the  War?",  are 
profitable  subjects.  Speakers  can  be  invited  to  tell  of 
some  special  experience.  There  are  plenty  oi  gooa 
men  to  drav^'  from  who  have  something  worth  while  to 
say.  Eventually,  the  foremen  themselves  will  be  stim- 
ulated to  read  papers  of  their  own. 

Activities  such  as  these  will  in  time  develop  foremen 
into  a  professional  body  and  will  benefit  the  organiza- 
tion as  a  whole.  It  is  surely  a  mistake  to  leave  so  vital 
a  group  out  of  the  scheme  of  general  progress  which  is 
taking  place  in  the  management  world.  Much  power 
for  good  and  constructive  help  resides  in  the  foreman 
force.     This  power  should  be  developed  and  utilized. 

One  sure  step  in  bringing  about  closer  understanding 
among  the  various  units  of  a  working  organization  is  to 
train  foremen  to  a  new  conception  of  their  responsi- 
bility to  the  men  under  them.  What  is  particularly  en- 
couraging in  this  connection  is  the  fact  that  so  man\- 
foremen  are  ready  to  grow  and  measure  uii  to  the  mod- 
ern ideas  of  what  managers  must  know  and  do. 


If  bringing  the  worker  into  the  plant  ended  the  mat- 
ter, the  task  of  securing  labor  for  the  ship  yards  and 
munition  plants  would  be  relatively  slight.     There  are 
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undoubtedly  plenty  of  workmen  if  they  can  be  placed  on 
the  right  jobs  and  kept   in   the  organization.     A   few 
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ESTABLISHING   a    card   record    system    for   each 
employee  by  no  means  solves  the  problem  of  lo- 
cating and  collecting  the   data   necessary  in   the 
work  of  the  employment  manager. 
In    organizations    carrying    several 
thousand  persons  on   the  pay   roll, 
it  becomes  an  exceedingly  laborious 
task  to  compile  by  ordinary  meth- 
ods any  extensive  figures  concern- 
ing the  length  of  employment,  rates 
of  pay,  or  reasons  for  leaving. 

Ship  yards,  munition  plants  and 
other  establishments  engaged  in 
government  work  have  made 
enormous  increases  in  their  labor 
forces  within  the  past  few  months, 
and  man}-  more  employees  must  be 
added  in  the  near  future.  On  ac- 
count of  their  methods  of  record 
keeping,  ship  yards  employing  from 
3,000  to  10,000  men  found  it  diffi- 
cult to  furnish  certain  employment 
facts  recently  requested  by  the 
Emergency  Fleet  Corporation. 
These  figures  were  not  numeious. 
but  they  were  vitally  necessarv  to 
the  representatives  of  the  Shipping 
Board  who  were  trying  to  assist  the 
yards  in  finding  more  employees. 
Time  was  an  important  element. 


plants  have  commenced  to  deal  with  their  large  turn- 
over in  a  comprehensive  way.  but  much  remains  to  be 
done   in  this  field,  particularly  in  the  direction   of  es- 
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tablishing    really    efficient    methods   of    tabulating   and 
interpreting  statistics. 


FIG.   4.      FIXDEX   CARD  OF  UXIVERSITV  OF  CALIFORNIA 


It  is  to  be  expected,  when  men  are  being  added  to 
a  plant  at  the  rate  of  two  or  three  hundred  a  dav,  that 
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proper  initial  placements  will  not  be  practicable  in  every 
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case.  \'aluable  workmen  apply  who  have  come  long 
distances  to  ofi'er  their  services.  If  they  are  to  be 
saved  to  the  plant,  how  shall  the  employment  de[)art- 
ment  keep  track  of  them,  locate  them  quickly  when 
emergencies  arise,  and  promote  them  as  they  deserve? 
Entire  reliance  upon  the  foremen  is  undesirable.     De- 


pendence upon  the  usual  filing  systems  means  delegat- 
ing tlie  work  to  clerks  and  leaves  numerous  loopholes 
for  errors  and  oversights. 

These  are  not  new  difficulties  in  management,  but 
present  conditions  demand  that  they  be  met  more  in- 
telligently than  ever  before.  The  effective  use  of  our 
human  resources  demands  not  only  better  employment 
supervision,  but  more  efficient  methods  within  the  em- 
ployment department.  It  ought  to  be  emphasized  that 
this  applies  to  purely  private  concerns,  quite  as  much  as 
to  those  interested  directly  in  producing  war  materials. 

Aeraxging  for  Transfers 
In  ever)-  concern  at  least  a  few  employees  are  trans- 
ferred from  one  department  to  another,'  either  perma- 
nently or  temporarily.  If  a  really  stable  working  force 
is  to  be  developed,  and  if  output  is  to  be  kept  at  a  maxi- 
mum, this  phase  of  employment  management  is  likely 
to  be  developed  to  a  much  greater  extent  than  has  hith- 
erto been  considered  possible. 

A  ship  yard  represents  a  highly  complex  type  of  or- 
ganization from  the  point  of  view  of  transfers  between 
departments.  The  building  of  a  steel  ship  calls  for 
some  fifty  distinct  trades.  There  are  a  variety  of 
shops  engaged  in  the  preparation  of  material:  a" pat- 
tern shop,  a  foundr\%  a  joiner  shop,  machine  shops,  a 
steel  mill,  a  paint  shop,  a  pipe  shop,  sheet  metal  and 
coppersmithing  shops,  and  numerous  store  rooms  and 
warehouses.  At  work  on  the  ship  itself  there  are  bolt- 
ers, reamers,  riveters,  electricians,  steamfiitters,  paint- 
ers and  carpenters,  to  mention  only  a  few.  Besides  these, 
there  are  draftsmen  and  engineers,  a  large  office  staff 
.Mid  an  army  of  semi-skilled  workmen.  In  every  de- 
partment, there  are  men  whose  experience  is  such  that 
they  could  be  used  in  other  parts  of  the  plant  during 
slack  periods  in  their  own  division.  For  various  rea- 
^ons,  temporary  transfers  of  this  kind  are  rarely  made. 
Instead,  when  unpleasant  weather  makes  it  difficult  for 
outside  machinists  or  riveters  to  work,  they  are  laid 
off.  Their  time  is  wasted  and  production  is  slackened. 
One  of  the  serious  obstacles  to  making  such  arrange- 
ments is  to  be  found  in  the  amount  of  clerical  work  and 
other  red  tape  involved  in  making  the  transfer  and  in 
adjusting  the  pay  roll. 

Every  large  department  store  must  plan  for  increases 
in  the  sales  force  on  certain  lines  during  the  holiday 
season.  Part  of  this  can  be  done 
by  transfers  from  other  divisions  of 
the  store  that  for  the  time  being  are 
not  relatively  so  important,  or  in 
w'hich  the  demand  for  experienced 
salespeople  is  less. 

A    New    York    store    employing 
about  2,000  persons  makes  out  for 
each  department,  where  extra  de- 
mands are  expected  during  the  rush 
sea.son,  a  list  similar  to  that  shown 
below.      It  contains  the   names  of  all   employees  who 
can  be  used  for  a  few  da>s  in  the  department  named 
on  the  card. 

Department  24. 
12  21  Murphy 
^2    09     Keats 


Domestic  Undernnislins 
17     08     Harrison 
17     II     Jones 


M 


business 


O!    Hell"    or    "Hello" 
By  James  W.  Wardrop 

Einploymcnl  Manager,  Cadillac  Motor  Car  Company 
ANUFACTURING  efficiency  is  economical  pro- 
duction, based  upon  knowledg^e  applied.     Effi- 
ciency   is    the    keyword    of    every    successful 


Its  abuse  does  not  rob  it  of  its  merit. 

It  is  a  development,  not  a  finished  thing. 

Its  power  lies  in  its  intelligent  application,  i.  e.  knowl- 
edge analyzed,  classified  and  trained  to  produce  known 
and  profitable  results. 

Its  principles  may  be  applied  with  positive  force  to 
the  bank  president  or  to  the  boot  black,  and  to  all  be- 
tween.    It  has  nianv  elements  and   its  greatest  is  the 


148 


INDUSTRIAL  MANAGEMENT 


February,  1918 


not  al\va\s   considered:   the  human  element,   tlic  man. 

Factory  efficiency  from  this  standpoint  is  the  basis  of 
the  following  remarks  stated  in  shop  language  for  a 
purpose. 

The  "First  Man"  failed  to  "stay  put."  Your  tendency 
to  this  same  failure  relates  you  to  the  "First  Man."  The 
whole  human  element  is  so  related. 

To  keep  this  element  in  the  "stay-put"  place  is  the 
first  principle  of  efficiency,  and  volumes  have  been  writ- 
ten on  the  "how"  of  this  problem. 

first.  Locate,  and  "stay  ])ut"  yourself.  .Study,  edu- 
cate, analyze,  classify,  know,  develop  yourself. 

This  knowledge  applied  is  science.  What  you  know 
and  don't  apply  is  like  money  buried  in  the  ground.  It 
don't  grow,  increase,  or  help  anybody.    It  don't  help  you. 

Application  is  multiplication.  Multiplication  is  ac- 
cumulation. Accumulation  is  wealth.  The  result  is 
success. 

The  "opposites"'  produce  failure. 

Second.    Know  your  business. 

Third.  Study,  educate,  analyze,  classify,  know,  de- 
velop the  other  fellow. 

The  best  investment  of  any  company  is  to  educate 
and  develop  its  men,  and  to  help  them  become  efficient. 

.Abundant  finances,  the  best  machinery  and  tools  and 
the  best  plans,  are  on  the  way  to  the  "scrap  heap"  and 
"failure"  in  the  hands  of  inefficient  men. 

Fortunes  have  been  lost  and  futures  ruined  via  this 
route. 

One  of  the  great  twentieth-centurv  problems  in  fac- 
tory and  shop  is  turn-over  cost.  This  cost  has  to  do 
with  the  human  element — the  man. 

Some  men  shut  their  eyes  to  it,  and,  by  not  recognizing 
the  fact,  hope  to  escape  the  penalty  of  their  folly.  They 
remind  one  of  the  ostrich  which  buries  its  small  head  in 
the  sand  and  imagines  it  is  hidden  from  danger,  evi- 
dently not  having  sense  enough  to  know  that  it  exposes 
its  body  as  an  easy  prey. 

Just  so — some  men  hide  their  small  heads  in  doubt 
and  ignorance  and  imagine  they  are  safe  from  danger, 
they  thus  expose  their  whole  body  and  "business"  an 
easy  prey  to  everything  that  would  destroy. 

Better  face  the  facts. 

What  is  "labor  turn-over  cost"?  It  is  the  expense 
and  waste  of  hiring  and  firing  men. 

Perhaps  it  has  never  occurred  to  you  that  there  is  any 
expense  attached  to  this,  except  the  small  and  necessary 
expense  of  maintaining  a  man  at  the  gate  to  get  "help." 

Lots  of  people  think  this.  This  is  not  an  intelligent 
"think."  Close  observers,  and  analytical  minds,  have 
classified  the  facts  and  state  that  the  cost  of  "hiring  and 
firing'"  a  man  in  a  large  manufacturing  plant  ranges 
between  $30  to  $50  per  man.  This  cost  includes:  (a) 
waste  production,  (b)  instruction  of  new  men,  (c) 
overhead  expense. 

It  looms  up  BIG!  Think  of  hiring  24,000  men  to 
maintain  an  organization  of  10,000  men !  On  the  basis 
of  $50  per  man  this  makes  a  total  of  $1,200,000  turn- 
over cost. 

Can  it  be  remedied  ? 

Sure! 

How? 

Educate  and  develop  the  human  element.  Educate 
yourself.  Educate  the  other  fellow !  Educate  and 
develop  both ! 

Some  one  has  said  that  from  the  neck  down  a  man  is 
worth  about  two  dollars  per  day,  and  that  from  the  neck 
up  his  worth  is  unlimited.  It  is  supposed  to  be  a  com- 
pliment to  refer  to  a  fellow  as  "on  the  job  with  both 
feet."  What  is  needed  today  is  a  man  on  the  job  with 
both  feet  and  his  head !    Mostly  head ! 

In  a   company   employing  a   large  number  of   men. 


there  will  be  a  percentage  of  "men  leaving,"  "men  dis- 
charged,'  and,  of  course,  "men  hired"  to  fill  their 
places.  The  expense  of  this  is  called  "labor  turn-over 
cost.  '  A  remedy  to  reduce  this  cost  is  the  great  need 
of  the  industrial  world. 

The  intelligent  cooperation  of  every  man  who  has  to 
do  with  skilled  and  unskilled  labor  is  of  great  import- 
ance. 

Owing  to  the  war,  thousands  of  men  have  left  the 
shops  under  enlistment  or  draft,  and  thousands  more 
will  leave  later.  Because  of  government  needs  and 
contracts,  certain  lines  of  work,  temporary  and  some- 
times hazardous,  offer  wages  higher  than  the  prevailing 
rates  of  normal  times.  This  has  introduced  a  crisis  in 
the  labor  field,  and  men  are  asking  and  expecting  well 
established  industries  of  permanence  and  good  standing 
to  meet  the  temporary  high-wage-rate  in  permanent  and 
assured  positions.  So  it  has  come  to  pass  that  many 
semi-skilled  and  even  skilled  men  are  looking  for  un- 
reasonable wage-rates  for  permanent  positions,  rates 
very  much  out  of  proportion  with  normal  business. 

This  condition  calls  for  higher  efficiency;  for  men- 
who  can  do  things  on  a  bigger  and  better  scale ;  for  men 
with  ability  to  produce  the  maximum  of  results  with 
the  least  waste  of  time,  energy  and  money. 

It  is  not  always  possible  to  employ  men  of  sufficient 
development  to  be  the  most  efficient.  Here  lies  the 
problem.    This  problem  is  men. 

The  supply  of  men  from  the  quantity  standpoint  is 
not  involved  in  this  case.  Up  to  the  present  time  there 
are  plenty  of  men,  but  the  supply  of  skilled  and  semi- 
skilled men  is  a  large  problem. 

The  employment  department  of  a  large  company 
states  that  an  average  of  600  men  apply  for  work  daily; 
that  the  average  requirement  is  about  125  daily. 

In  analyzing  the  600  they  find  as  follows :  About  350 
unskilled  men  who  come  from  out  of  town;  men  who 
are  "trying  their  fortunes"'  anywhere  that  promises  a 
job.  A  large  percentage  of  these  have  just  two  ambi- 
tions :  I.  To  get  on  the  pay-roll.  2.  To  get  off  the  pay- 
roll just  as  soon  as  a  few  dollars  are  due.  They  are 
called  "floaters." 

About  80  men  are  classed  as  semi-skilled:  Men  who 
have  had  short  experience  in  shop-work,  and  are  trying 
to  pass  from  the  semi-skilled  to  the  skilled  pay-rate  by 
the  short  route  of  "changing  shops"  and  changing  from 
one  city  to  another.    These  are  called  "prospectors." 

About  170  are  skilled  men  who  have  no  trouble  in 
getting  a  job.  But  the  percentage  of  one-line  men  is 
large;  men  who  want  to  do  but  one  thing,  viz:  run  a 
lathe,  drill,  milling  machine,  grinder,  sand  blast  or 
welder,  or  work  as  a  pipe  fitter,  polisher,  wood  worker, 
painter,  solderer,  etc. 

The  balance  of  the  applicants  are  willing  to  take  a  job 
where  their  ability  will  fit  and  the  rate  of  pay  is  satisfac- 
tory. As  a  whole  they  are  fairly  good  men  and  from 
these  we  have  to  choose.  They  accept  the  job  offered 
and  hope  to  find  their  level  later.  As  they  enter  the 
shop  they  find  the  surroundings  strange  and  new. 

The  work  is  new.  The  faces  are  new.  The  rules  are 
new.  Even  the  city  is  new  to  most  of  them.  The  oppor- 
tunity to  get  what  they  want  is  their  first  thought  and 
study.  They  have  few  or  no  friends  here.  If  married 
they  probably  think  "back  home."  Therefore,  first  im- 
pressions count  with  these  men — count  hard !  Here  is 
where  the  efficiency  of  foremen  and  assistant  foremen 
is  needed. 

It  is  within  the  power  of  the  foremen  to  whom  the 
man  is  sent  by  the  employment  department,  and  the  as- 
sistant foreman  to  whom  the  man  is  turned  over  by  the 
foreman,  to  impress  the  new  man  with  confidence  and 
courage,  to  receive  and  help  him  as  to  make  a  good. 
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steady  workman  for  his  department,  or,  on  the  other 
hand,  to  discourage  and  wilt  his  ambition  and  make  the 
man  a  "floater." 

The  contact  with  foremen  and  assistants  decides  the 
efiiciency  of  the  foremen  and  the  power  of  this  contact 
means  just  one  of  three  things: 

1.  Left. 

2.  Discharged. 

3.  Permanent  good  workman. 

Left  means  dissatisfaction.  Discharge  means  unsat- 
isfactory service  and  bad  record.  Permanent  means  a 
well  governed  department  and  planned  protection. 

Low  turn-over  cost  means :  Better  working  condi- 
tions, better  work,  less  scrap  and  less  overhead  expense, 
satisfied  and  efficient  workmen. 

The  present  turn-over  cost  of  the  factory  in  mind  is 
high,  expensive  and  alarming  in  \iew  of  labor  condi- 
tions. The  management  looks  to  tlie  department  heads 
for  a  remedy.  These  department  heads  are  capable. 
So  use  your  head  and  measure  up.  Turn-over  your 
brain  and  reduce  turn-over  cost.  The  human  element 
needs  human  treatment  and  consideration.  Take  a 
square  look  at  yourself  in  the  mirror  of  analytical 
thought. 

Are  you  an  "O  HELL!  MAN?"  or  are  vou  a 
"HELLO  MAN?" 

Does  your  own  "human"  say  "O  HELL!"  to  the 
new  man?,  or  does  it  say  "HELLO  BILL,  you'll  do. 
we'll  help  you,  you'll  make  good  all  right." 
Does  your  assistant  do  the  same  ? 
There  is  no^room  for  the  "O  HELL!"  man  today. 
The  "HELLO"  man  has  the  opportunity  of  a  lifetime — 
opportunity  for  himself,  his  department  and  his  com- 
pany. 

Factory  managers  are  aware  of  this.  It  is  costing 
hundreds  of  thousands  of  dollars  to  cope  with  ineffi- 
ciency and  at  the  same  time  attempt  to  produce  the  mar- 
ket deniand  for  product.  The  remedy  is  being  worked 
out.  Will  the  remedy  "work  me  out?",  that's  the  ques- 
tion. Am  I  "knocking  down"  new  men  faster  than  the 
employment  department  can  "set  them  up?"  with  the 
result  of :  frequent  changes  of  men,  delay  to  work,  poor 
work,  much  scrap,  slow  production,  unnecessary  ex- 
pense, cumulative  loss,  disturbing  the  efficiency  of 'other 
departments,  unsatisfactoiy  output,  dissatisfied  cus- 
tomers, unreasonable  turn-over  cost. 

As  a  productive  proposition  a  certain  foreman  re- 
cently remarked,  "You  can't  pick  castings  off  mulberry 
bushes."  That  is  true.  What  is  true  of  castings  is 
more  true  of  men.  "You  can't  pick  efficient  men  from 
foremen's  requisitions."  Both  are  the  result  of  intelli- 
gent and  efficient  planning. 

It  is   not  always   possible   to   produce   a   thoroughly 
qualified  man  on  short  notice,  or  to  expect  a  new  man 
to  walk  up  to  a  machine  and  take  hold  with  the  famili- 
arity, confidence  and  production  of  an  employee  who 
has  been  on  the  job  for  some  time.     It  is  wonderful 
what  foreman   efficiency  is  able  to  do  with  new  men 
who  are  skilled  in  shop  work. 
That's  how  good  men  are  "made." 
That's  how  you  were  "made." 
That's  where  efficient  foremen  .shine. 
There  are  lots  of  them.    Get  into  the  class. 
Hiring  and  firing  men  every  day  or  two  will  never 
improve  the  department.     Don't  blame  a  man  who  has 
anility  if  he  wants  to  earn  more;  that's  human.    If  he  is 
able  to  earn  more,  help  him  to  earn  more.     Satisfy  the 
man  and  let  him  know  that  efficiency  counts,  and  that 
the  rewards  of  efficiency  are  mutual,  i.  e.  both  man  and 
company  profit. 

This  creates  confidence.     The  man  knows  that  vou 
are  interested  in  him.     He  is  satisfied.     He  stavs  on'the 
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job.  He  becomes  permanent.  The  turn-over  cost  is 
reduced.  The  department  is  benefited.  That's  effi- 
ciency ! 

It  may  be  that  the  initial  rate,  or  minimum  rate  is  low 
00  low  for  a  good  man.  Use  your  head!  High  and 
low  wage-rates  are  placed  as  limits  and  properly  so. 
Ihis  range  is  made  to  give  full  sway  to  a  foreman's 
judgment.  Go  the  limit  of  efficient  judgment  when  a 
qualified  man  stands  before  you  as  an  applicant. 

If  30  cents  per  hour  is  the  minimum  rate,  that's  no 
reason  why  the  minimum  rate  should  be  used  every 
time,  try  somewhere  else  in  the  rate-range  more  in 
keeping  with  the  ability  of  the  man.  Try  to  win  A-i 
men;  men  who  are  capable  of  developing  efficiency. 
1  hey  are  the  cheapest  in  the  long'  run  and  from  every 
standpoint.  Because  a  man  has  the  power  to  discharge 
IS  no  good  reason  for  the  expensive  use  of  that  power, 
that  IS  forcefully  true  under  war-time  conditions.  Let- 
ting good  men  out  of  a  department,  even  of  their  own 
accord  on  due  notice,  is  not  good  business  policy,  pro- 
vided such  men  could  be  persuaded  or  induced  to  re- 
main in  the  department. 

Use  your  head!  Call  for  the  assistance  of  the  man- 
ager if  necessary  to  retain  the  best  men.  Thoughtful- 
ness  of  the  men  is  an  investment  that  pays. 

A  few  weeks  ago  a  certain  foreman  asked  for  a 
"man."  The  employment  man  said:  "I  suppose  you 
want  a  first-class  man  for  that  job?"  He  answered: 
"Yes,  if  I  can  get  him,  if  not,  give  me  the  best  vou  can 
and  I'll  make  him  first-class."  That's  the  whole  thing 
in  a  nut-shell ! 

It  is  within  the  power  of  an  efficient  foreman:  To 
mold  and  develop  the  human  element,  to  make  it  stay 
put,  to  make  efficient  workmen,  to  make  men  satisfied, 
to  make  the  force  permanent,  to  make  the  "shop  repu- 
tation" a  standing  invitation  to  other  skilled,  efficient 
men. 

The  investment  is  BIG!  The  returns  are  large  and 
sure,  large  and  sure  to  the  man  and  to  the  company. 
That's  efficiency. 


"  I  have  traveled  through  the  most  diverse  parts  of 
the  country  and  come  in  contact  with  every  variety  of 
our  citizenship — the  rich  and  the  poor,  those  who  have 
sprung  from  old  English  stock,  as  well  as  naturalized 
citizens  who  have  come  to  us  from  the  different  lands 
of  Europe,  including  the  central  powers.  In  the  midst 
of  all  this  diversity  of  place  and  people,  behind  all 
differences,  I  find  a  common  and  complete  devotion  to 
this  country  and  an  unquestioning  devotion  to  the  aims 
of  freedom  and  democracy  which  arc  the  pur[)oses  of 
this  country  behind  the  war. 

"  The  ultimate  sacrifice  is  made  by  those  at  the  battle 
front,  and  readiness  to  make  that  sacrifice  arouses  the 
gratitude  of  the  whole  country.  Tliose  at  the  front 
must  be  supported  by  those  at  home  in  farm,  field,  mine, 
and  factory. 

"  The  whole  Nation  must  dedicate  itself,  and  as  the 
is.sue  between  freedom  and  authority  is  clearly  drawn 
I  find  evidences  on  all  hands  that  the  whole  Nation 
is  rising  to  its  responsibility  and  dedicating  all  its  re- 
sources, materia!  as  well  as  spiritual,  to  the  successful 
prosecution  of  the  war  and  to  the  realization  of  those 
ideals  for  which  we  have  entered  upon  it." — Hon.  IVill- 
iain  B.  Wilson,  Secretary  of  Labor. 


"  The  people  of  the  United  States  have  at  last  awak- 
ened to  national  consciousness.  .Sectional  lines,  policies, 
and  differences  which  in  our  previous  history  hindered 
and  plagued  us  have  forever  disappeared.  The  past 
is  Ijehiiid  us.  Its  animosities  have  been  buried  with  it." 
— Hniu  Albert  S.  Burlcsnti,  Postmaster  General. 
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jHE  work  of  war  is  so  stupendous  that  the  nation  is 
only  just  beginning  to  realize  its  extent  and  to  ap- 
preciate how  everything  and  everybody  is  being  affected. 
The  American  home  has  begun  to  feel  the  pinch  of  war 
shortage,  first  at  the  sugar  bowl,  second  at  the  kitchen 
range  and  household  furnace.  We  are  warned  of  an- 
other pinch  at  the  flour  bucket  and  in  meat. 

Tlie  sugar,  wheat  and  meat  situation  depends  largely 
upon  the  production  of  these  great  staple  foods.  The 
fuel  plight  is  somewhat  different.  There  are  ample  sup- 
plies of  coal  in  the  United  States  and  the  problem  is  one 
of  mining  and  transportation,  with  perhaps  the  greater 
emphasis  on  transijortation.  So  fuel  shortage  is  the  first 
great  indication  reaching  our  people  as  a  whole,  that  the 
business  of  war  is  far  dift'erent  from  the  business  of 
peace,  that  the  slogans  used  by  superficial  thinkers  that 
war  business  is  "business  as  usual"  are  untruths. 

So  far-reaching  is  the  eft'ect  of  this  war  that  our  Gov- 
ernment is  now  engaged  in  a  great  manufacturing,  or 
production,  enterprise,  which  sooner  or  later  must  in- 
volve probably  one-half  of  the  effective  adult  population 
of  the  continental  United  States.  If  we  send  over  seas 
an  ai-my  of  5,000,000  men  and  have  as  reserve  1,000,000 
more  in  the  training  camps  of  this  country,  we  must,  at 
a  conservative  estimate,  have  four  adult  persons — men 
or  women — in  productive  pursuits  to  equip  and  supply 
each  one  of  these  soldiers  in  uniform.  That  is,  for  the 
6,000,000  soldiers  in  the  fighting  army  we  must  have 
24,000,000  adults  in  agriculture  and  manufacture. 
These  two  sums  total  30,000,000  persons.  Discounting 
the  young  and  the  aged,  the  sick  and  infirm,  the  insane 
and  the  defectives,  it  is  probable  that  these  30.000.000 
persons  will  constitute  at  least  one-half  of  all  our  popu- 
lation, that  would  be  of  any  value  whatever  for  the  pros- 
ecution of  the  war. 

How  are  we  to  obtain  master  control  of  the  efforts  of 
these  millions  of  people  who  are  engaged,  or  to  be  en- 
gaged, in  manufacturing,  of  the  production  equipment 


that  they  operate,  of  the  business  organizations  of  the 
country? — in  short,  how  are  we  to  control  the  industry 
of  the  United  States?  This  question  is  the  most  critical 
one  facing  the  American  people  today.  Tied  up  in  it  are 
all  the  problems  of  transportation,  mining,  shipbuilding, 
war  industries,  and  the  production  of  everything  needed 
(r   care  for  our  civilian  population  during  the  war. 

The  Congressional  investigations  into  the  operation 
of  the  Army  and  Xa\y  Departments  show  that  Congress 
is  searching  for  the  means  to  correct  certain  conditions, 
and  if  the  sifting  reaches  the  bottom  Congress  will 
come  to  the  conclusion  that  in  some  way  there  must  be 
a  master  control  of  American  industry.  Already  this 
thought  has  found  perhaps  imperfect  expression  in  a  bill 
introduced  into  Congress  to  establish  a  Governmental 
Department  of  Munitions,  and  add  to  President  Wil- 
son's Cabinet  a  Secretary  of  Munitions.  This  general 
plan  seems  to  be  modeled  after  that  of  Great  Britain. 
The  master  control  that  is  needed  is  something  far 
different  from  the  mere  stimulation  of  the  industries 
of  this  country  to  produce.  The  bracing  up  of  produc- 
tion was  the  great  task  set  before  Mr.  Lloyd  George 
when  he  became  head  of  the  British  ]\linistry  of  Muni- 
tions. In  some  ua^s  his  apjieal  to  the  British  people  was 
a  spiritual  one.  And  we  know  in  wdiat  a  splendid  fash- 
ion British  industry  responded  to  his  pleas. 

But  our  American  problem  is  diff'erent. 

The  amount  of  war  material  that  can  be  used  by  the 
I'nited  States  during  1918  is  dependent  upon  tlie  num- 
ber of  available  ships  and  their  efficiency  of  opera- 
tion. The  problem  of  master  control  of  American 
industry  is  to  produce  this  amount  of  material,  and  only 
enough  more  to  build  up  a  reasonable  surplus.  Already 
there  are  signs  that  we  are  producing  far  faster  than 
we  can  possibly  ship.  This  condition  of  over-produc- 
tion may  easily  become  a  national  menace. 

Just  consider : 

If  the  maximum  transportation  outflow  of  a  given  in- 
dustrial city  is  100,000  tons  per  day,  tliat  city  cannot 
with  safetv  to  itself  or  to  the  whole  country,  manufac- 
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lure  mucli  more  than  100,000  tons  a  da\-.  If  it  exceeds  One  mechanism  employed  is  a  form  of  record  chart  dis- 

that  amount  in  a  short  time  the  factory  siiipping  rooms  covered  and  developed  by  Mr.  H.  L.  Gantt.     In  a  sur- 

will  be  congested  and  working  people  will  be  laid  off  ,^r;e;„„i  .  ,  ■      ,  ,         , 

"  ^      ^  •  pnsmgly  compact  space  this  chart  can  be  used  to  show- 

Similarlv,  if  the  ships  leaving  United  States  ports  can  i.-     „      ,         ,     ,   , 

,  .  graphically  the  scheduled  needs  of  any  particular  article 

carry  only  a  certain  amount  per  month  (say  10,000,000 

,    ^,        ,,  ^  .  ,  ^     '  '  for  months  in  advance,  the  delivery  of  that  article  month 

tons),  then  the  country  can  safely  manufacture  tor  for- 

eign    shipment    only    10,000,000   tons   a    month.      That  ''-^  '"""''''  °'"  "■''^''  ^■'  ''''^''^'  ""^  shipments  are  made  on 

amount  then  becomes  that  particular  industrial  demand.  ^^'^^  manufacturing  contracts,  the  shipment  of  this  same 

If  under   these   conditions   the   country   manufactures,  article  from  the  storehouses  to  the  military  units  for 

say,  20,000,000  tons  per  month  for  several  months,  in-  which  they  are  intended,  or  any  similar  data  having  to 

dustrial  disaster  will  come.  The  result  would  be  first  to  do  with  production.     These  charts  supply  the  basic  in- 

jam  the  wharves  with  freight,  then  the  warehouses   then  c  ^-  j   j^       •  •   1         t     1   <-i,^„o,-„ 

*     '  t"^  \vcucnjujc.->,  uLcii  formation  needed  to  give  managerial  control,  they  are 

the  railroad  3-ards,  then  the  main  lines  of  the  railroads  •         .•  ,-  ^1  ^        ■  "       ,.  ^  ^^  ■     ^■ 

'  ^  "^^  iduiodas,  an  invention  ot   the  greatest  importance  at  this  time, 

and  finally  the  factorv  shipping  rooms.  Then  manurac-  1  .        j-.  •    j       r-  1  r-       •      r      *i,„        .  ,, 

' '     "  -Liicii  uidiiuidc  ^^,.,d  great  credit  is  due  General  Crozier  for  their  aJop- 

turing  must  cease.  Labor  must  wait  in  idleness  until  the  (jq^ 

congestion  is  relieved.     A  host  of  idle  working  people  ^,  ■  1  1       k  te      a       pi  ,    n    ^  ,7     r 

"  ^     ^  Ihis  proposal  has  been  offered:    Plot  all  of  the  Gov- 

in  this  country  under  e.xistine  war  time  conditions  would  ..  •  ^     x  ^     •  1     x  i.-   j 

J  ^  vvai  Liiiic  i.uiiuiLiuiib  wuuiu  crnment  reqmrements  for  material  of  every  kind  on 

be  an  internal  menace  greater  than  any  external  menace.  Gantt  charts,  together  ivith  the  receipts  of  all  this  mate- 

The  backing  up  of  goods  at  the  place  of  manufacture  ''('/■  Tliat  is,  hrinij  under  graphic  analysis  ;;,'/  of  the  facts 

would  bring  about  industrial  collapse.  '""   regard  to   the  production  of   Government  material 

'^r,  ti-,«  ,^oct„,- „.  „f,-  1     i- ■    1     ^      .1    .  •  ,    r-  necessary  to  give  managerial  control.    Do  this  for  every 

bo  the  mastei  contiol  ot  industry  that  is  needed  IS  one  ->■       »  .... 


that  will  prevent  industrial  disaster  and  a  menacing  po- 
litico-economic situation,  bv  making  sure  that  the  Gov- 


department,  bureau,  division  and  section  of  the  Govern- 
ment that  procures  material  either  through  manufacture 
or  purchase.  Within  each  procuring  unit,  as  for  in- 
ernment  does  not  procure  more  goods  than  can  be  stance,  Ordnance,  Quartermasters,  etc.,  develop  a  pro- 
shipped.  The  solution  of  this  problem  involves  the  com-  curing  committee  presided  over  by  a  chairman.  This 
plete  organizing  of  American  industry,  both  that  part  man  should  be  outside  of  the  committee,  that  is,  having 
engaged  in  producing  war  materials  and  supplies  and  no  executive  authority  as  regards  detail  production  it- 
the  other  part  turning  out  articles  for  civilian  consump-  self  but  should  be  attached  to  a  clearing  office  charged 
tion.  Once  organized,  all  of  this  industry  must  be  co-  with  the  duty  of  centralizing  the  production  and  prog- 
ordinated,  so  that  its  efforts  will  be  directed  to  the  pro-  ress  charts  of  all  the  industrial  work  of  the  Government, 
duction  of  those  things  needed  by  the  Government  in  the  The  chairman  of  these  various  unit  procurement  com- 
quantities  demanded  by  the  needs  of  war — and  no  more  mittees  would  form  an  overall  clearing  committee  to 
—and  beyond  that  for  such  civilian  needs  as  are  most  clear  and  handle  the  entire  Governmental  procurement 
pressing,  for  not  all  of  the  latter  can  be  satisfied.  This  program.  This  clearing  committee  would  function  so  as 
demands  a  form  of  control  far  different  from  anything  to  take  up  with  all  of  the  established  federal  agencies, 
that  has  been  looked  forward  to  in  this  country.  It  is  2S  the  Department  of  Labor,  Fuel  .Vdministration,  Rail- 
most  proper  to  ask  for  the  way  in  which  this  form  of     ^^'^>'  Administration,  etc.,  questions  of  priority,  of  ac- 

„,^  ,  .     1      •   ,     ,  T-     ^       ^  1         c,,„.r^c       celerating  or  retarding  production,  schedules,  transpor- 

master  control  might  be  set  up.     Fortunately,  a  sugges-  ■''  -^  '  . 

tation.  labor,  etc.,  and  would  have  at  its  command  at  all 
tion  is  at  hand  based  upon  work  already  done.  ,     •     , ,      <  ,  ,    • 

times  the  most   accurate  obtainable  data  presented   in 

The  leading  article  in  this  issue  of  Industrial  M..n-  ^^^^^^^^^  ,.,aphical  form. 
.\GEMENT  deals  with  the  organization  and  management  ^j^^,  chairman  of  this  clearing  committee  would  be  the 
of  the  Ordnance  Bureau  of  the  United  States  Army,  and  ;\]a„ager  of  Manufacturing  for  the  United  States, 
in  particular  with  the  Su])ply  Division  of  that  P.ureau.  Jt  must  be  noted  that  this  program  contemplates  build- 
Without  doubt  this  is  the  most  highly  developed  part  of  jng  ^q,  information  from  where  the  needs  are  most  accu- 
the  United  States  Government  having  to  do  with  the  ,ately  known  and  basing  control  only  upon  information, 
procurement  and  distribution  of  manufactured  material.  A  complete  procurement  program  for  the  Government 
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charted  after  this  fashion  would  insure  uniform  prog- 
ress of  everything.  The  harassing,  disaster-inviting 
condition  of  an  excess  of  one  article  and  a  lack  of  an- 
other would  not  arise.  If  the  amoimt  of  material  pro- 
cured should  he  compared  with  the  shipping  facilities 
and  the  proper  control  exercised,  the  disaster  of  over- 
production, glut  and  unemployment  would  be  avoided. 
If  it  were  found  that  procurement  was  advancing  at  a 
rate  much  faster  than  it  was  possible  to  ship,  the  con- 
templated master  control  would  lengthen  the  procuring 


which  include  the  hast_\-  demand  f(jr  equipment  tollow- 
ing  mobilization,  the  procurement  needs  of  the  Armv 
over  a  long  period  of  time,  the  industrial  capacity  of 
the  country^  and  the  available  shipping  facilities,  amply 
support  the  opinion  that  the  Ordnance  Bureau  of  the 
United  States  Army  has  done  well.  In  the  matter  of 
rifles  alone  every  soldier  that  has  left  for  France  has 
had  a  full  personal  equipment ;  wdthin  a  very  few  wrecks 
there  will  be  such  a  surplus  of  these  arms  beyond  imme- 
diate requirement,  and  production  will  be  so  rapid,  that 
there  is  no  reasonable  possibility  of  any  shortage 
throughout  the  duration  of  the  war.     What  has  been 


program  and  so  avert  the  disaster  of  congestion  not  only      ^^^^^  ^^.-^^  ,,^j^  .^^.^j^,^  ^^^^  ^^  ^^^^  ^^.;„  y^^  ^^^^^^  ^^.^^^  ^j, 


from  our  working  people  but   from  the  Nation. 

Industri.\l  Max.xgemext  is  glad  to  take  this  oppor- 
tunity to  back  the  principles  of  this  plan. 


|[T  was  inevitable  that  Congress,  representing  the  peo- 
■^  pie  of  the  United  .States,  should  investigate  the  War 
and  Navy  Departments  and  look  into  the  preparations 
that  have  been  made  for  raising  our  army  and  supph'- 
ing  it  with  everything  needful  to  fight.  It  was  mevit- 
able,  also,  that  a  considerable  part  of  the  questioning 
and  cross-questioning  should  deal  with  the  situation  in 
regard  to  rifles. 

To  the  average  American  tlic  fighting  tool  is  the  rifle. 
This  idea  that  the  principal  small  arm  is  the  weapon  m 
warfare,  is  the  natural  heritage  of  our  frontier  and 
pioneer  life.  Only  a  generation  ago  the  rifle  was  as 
much  a  part  of  the  household  goods  as  the  frying  pan 
and  the  stewing  kettle.  Every  one  in  the  family — father, 
mother  and  all  the  sons  and  daughters — knew  how  to 
shoot  and  shoot  to  kill,  although  most  of  the  killing  was 
of  game  for  the  family  table.  Even  today  hundreds  of 
thousands  of  American  homes  have  on  display  a  rifle  as 
an  heirloom,  or  more  modern  pieces  used  for  sport. 

So  it  was  unavoidable  that  one  of  these  days  the 
American  people  should  want  to  know  about  the  pro- 
duction of  rifles  for  the  carrying  on  of  war. 

The  vastness  of  the  task  before  the  Ordnance  Bureau 
is  outlined  in  the  opening  article  on  |)age  97.  The  im- 
mensitv  of  the  business  that  this  unit  of  the  government 
will  handle  this  year  is  beyond  any  human  realization. 
We  can  merely  say  that  it  will  range  between  $3,- 
500,000,000  and  $4,000,000,000.  But  these  figures  mean 
nothing  concretely  to  the  human  mind.  They  perhaps 
do  little  more  than  make  us  realize  that  w'e  cannot  drive 
to  the  country  general  store,  load  a  two-horse  wagon 
with  ordnance  supplies  and  pay  for  them  out  of  the 
hip-pocket,  cow-hide  w'allet. 

A   calm  consideration   of   all   the   surrounding   facts 


others.  In  fact,  the  statement,  that  within  a  few  months 
ordnance  material  will  be  produced  at  a  rate  much 
greater  than  can  possibly  be  shipped  abroad,  reflects 
the  quality  of  the  planning  out  and  organizing  of  the 
Bureau's  work. 

Temporary  shortages  there  have  been,  to  be  sure,  but 
they  are  completely  overshadowed  by  the  achievement 
of  creating  a  personnel  of  over  2000  engineers  and  in- 
dustrial executives,  and  setting  in  motion  the  manufac- 
turing machinery  of  the  country  to  produce  the  great- 
est volume  of  business  ever  directed  from  any  single 
organization. 

In  still  another  way  the  work  of  the  Oi'dnance  Bu- 
reau is  an  achievement  of  the  first  order.  It  has  been 
so  organized  by  those  in  charge  that  it  combines  much 
of  the  best  of  American  industrial  management  prac- 
tice. Thereby  it  stands  as  a  model  for  other  units  of 
the  government  that  have  to  do  with  the  procurement 
and  distribution  of  material.  That  this  is  being  recog- 
nized as  shown  by  the  fact  that  other  sections  of  the 
government  having  to  do  with  [lurchasing  and  supply 
are  drawing  managerial  advice  and  even  men  from  the 
Ordnance  Bureau  to  assist  in  working  out  their  own 
problems. 

It  is  very  easy  to  pick  out  a  detail  that  might  be  im- 
proved and  argue  therefrom  that  everything  is  rotten. 
What  might  an  investigation  reveal  in  regard  to  small 
points  in  your  own  business  aft'airs,  for  instance."  But 
the  Bible  gives  us  the  final  test  of  a  man's  work  in  these 
words:     "Bv  their  fruits  ve  shall  know  them." 


I'eclimical  Men  N« 

The  United  States  Civil  Service  Commission  is  en- 
deavoring to  relieve  the  dearth  of  ship  draftsmen  by 
recommending  to  the  heads  of  colleges  and  technical 
schools  that  senior  students  in  engineering  courses  be 
given  intensive  training  in  naval  architecture  during 
the  coming  spring,  with  a  view  to  making  them  avail- 
able for  employment  as  ship  draftsmen. 
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Three  'i'empej'atur-e  iV(Qa;ujTin3    (n:-;i;Ti_i;iivcBts 

AS  a  result  of  a  great  auiount  of  study  of  the  prob- 
lem of  automatic  control  of  furnace  temperatures 
the  Brown  Instrument  Company  of  Philadelphia,  Penn- 
sylvania, has  recently  placed  on  the  market  three  new- 
instruments.  One  of  these  is  called  a  precision  heat 
meter. 

Figure  i  is  a  complete  view  of  this  instrument  and 
Figure  2  an  interior  view.  Briefly  its  operation  is  as 
follows :  ^\"ith  a  standard  millivoltmeter  of  high  re- 
sistance  an   ordinary    dry   cell   is   supplied,   about    1% 


FIGS.    I    .XXD    2.      BROWN    INSTRCMEXT    COMP.\XV    PYROMETER 

inch  in  diameter  by  2^  inch  long,  together  with  suita- 
ble rheostats  to  reduce  the  voltage  of  the  dry  cell  from 
approximately  Ij4  volts  to  a  range  from  o  to  60  milli- 
volts— the  latter  being  the  voltage  range  produced  by 
the  thermo-couples.  In  the  first  operation  the  voltage 
developed  by  the  thermo-couple  is  opposed  to  the  re- 
duced voltage  of  the  dry  cell  and  when  the  pointer  of 
the  instrument  stands  at  zero,  it  indicates  that  the  volt- 
ages are  equal.  In  the  second  operation  the  voltage  of 
the  thermo-couple  is  cut  out  and  the  voltage  of  the  dry 
cell  circuit  read  by  direct  deflection.  This  eliminates 
the  line  resistance  entirely  as  in  a  potentiometer. 

We  now  have  a  deflection,  indicating  the  actual  tem- 
perature developed  by  the  thermo-couple  at  the  moment 
of  reading  the  instrument.  The  fluctuation  and  the 
temperature  of  the  thermo-couple  will  not  be  indicated, 
as  we  are  reading  the  \oltage  from  the  dry  cell. 

In  the  third  operation  the  thermo-coui)le  is  connected 
to  the  meter  and  the  deflection  read  as  explained  above. 
By  switching  back  and  forth  quickly  the  voltage  from 
the  thermo-couple  circuit  or  from  the  dry  cell  circuit 
can  be  noted.  If  excessive  line  resistance  has  caused 
the  indications  of  the  milli-voltmeter  to  be  lowered  as 
comj^ared  with  the  dry  cell  circuit,  a  rheostat  is  ad- 
justed to  bring  up  the  indications  of  the  thermo-couple 
circuit  to  that  shown  by  the  voltage  of  the  dry  cell  cir- 
cuit. The  instrument  is  now  left  connected  to  indicate 
from  the  thermo-couple  circuit,  and  as  the  errors,  if 
any,  which  mav  be  dtic  to  line  resistance,  are  eliminated 


llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllllllllllllliif 


the  result  is  to  indicate  exactly  correct  temjjeratures. 
The  rheostat  supplied  has  a  capacity  of  15  ohms 
which  permits  of  line  resistance  equivalent  to  15  ohms 
or  a  circuit  of  two  copper  wires  almost  a  mile  long. 
This  construction  is  believed  to  have  eliminated  all  but 
one  possible  source  of  error,  that  is  changes  in  the 
actual  indications  of  the  meter  due  to  sticking  of  the 
pointer,  abuse  of  the  instrument,  spring  fatigue,  and 
the  like.  To  guard  against  these  factors  the  mstrument 
can  be  supplied  with  a  standard  cell  with  suitable  re- 
sistors so  that  the  meter  can  be  tested  by  the  potentio- 
meter method  and  can  be  checked.     Where  the  instru- 
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ment  is  supplied  with  a  standard  cell  the  temperature 
of  the  instrument  should  always  be  between  5  and  40° 
C.  or  40  and  105°  F.  The  standard  cell  will  be  in- 
jured if  the  temperature  rises  or  falls  beyond  these 
limits. 

From  the  above  description  it  will  be  noted  that  the 
instrument  with  direct  reading  can  be  adjusted  once 
a  day  to  correct  for  line  resi-stance  or  surrounding  at- 
mospheric conditions. 

The  furnace  man  uses  it  without  any  hand  manipula- 
tion and  the  daily  check  or  calibration  can  be  put  in 
the  hands  of  an  inspector. 

Figure  3  shows  an  automatic  control  pyrometer  at- 
tached to  an  electric  furnace.  It  operates  in  tlie  follow- 
ing manner:  A  thermo-couple  formed  of  a  nickel 
chromium  alloy  is  installed  in  the  furnace.  This  thermo- 
couple actuates  a  high  resistance  millivoltmeter.  Below 
the  pointer  and  adjustable  throughout  the  whole  scale 
range,  is  a  table  carrying  two  contact  pieces,  separted 
by  a  thin  piece  of  insulating  material.  A  depressor  arm 
driven  by  a  small  electric  motor,  or  by  a  clock  if  pre- 
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ferred,  depresses  the  pointer  and  in  so  doing  the  pointer 
forces  together  the  two  contact  pieces  below. 

Let  us  assume  that  the  pyrometer  controller  is  re- 
quired to  hold  the  furnace  temperature  at  1400°  F. 
The  knob  at  the  left  of  the  instrument  is  turned  until 
the  index  in  front  of  the  scale  stands  at  1400°  F. 
This  index  corresponds  to  the  position  of  the  thin  in- 
sulating material  which  separates  the  high  and  low-  con- 
tact. The  swatch  coimecting  the  furnace  to  the  line  is 
closed  and  the  pointer  slowly  rises  across  the  scale  as 
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the  temperature  of  the  furnace  records.  As  the  sw-itch 
is  already  closed,  when  the  pointer  is  depressed  on  the 
low  contact,  it  continues  to  remain  closed  and  no  change 
occurs  until  the  pointer  passes  over  the  neutral  and  is 
depressed  on  the  high  contact.  The  switch  indirectly 
operated  by  a  solenoid  and  relay  is  instantly  actuated 
and  the  circuit  opens.  The  temperature  of  the  furnace 
begins  to  fall  slowly  and  when  the  pointer  is  again  de- 
pressed on  the  low'  contact,  the  circuit  is  again  closed. 
Tliis  operation  continues  so  long  as  the  furnace  is  in  use. 

The  fluctuations  are  continuous  and  lie  within  the 
narrow  limits  of  some  10  to  20°  F.  These  continuous 
risings  and  fallings  of  temperature  can  be  largely  re- 
•duced  and  closer  control  can  be  procured  by  the  use 
of  two  rheostats  in  the  furnace  line.  The  solenoid  op- 
erated automatic  switch  is  then  used  to  simply  cut  in 
and  out  of  circuit  the  second  rheostat. 

It  will  be  realized  that  the  same  form  of  switch  can 
be  used  to  operate  a  valve  to  control  a  gas  or  oil  fur- 
nace. It  has  been  found  desirable  to  use  an  automatic 
valve  in  a  by-pass  so  as  to  simply  control  a  portion  of 
the  gas  or  oil  supply  thus  eliminating  the  maximum 
fluctuations  caused  by  the  complete  opening  and  closing 
of  the  switch  or  valve. 

In  addition  to  an  instrument  to  control  automatically 
the  temperatures  of  furnaces,  there  has  been  a  demand 
for  a  device  to  signal  automatically  by  lights  wdiether 
the  temperature  is  too  high,  too  low,  or  correct  in  any 
particular  furnace. 

Figure  4  shows  an  instrument  that  has  been  devel- 
oped bv  the  Brown  Instrument  Company  for  this  pur- 
pose. The  same  form  of  instrument  is  used  as  just 
described  for  the  automatic  control  of  temperatures,  ex- 
cept that  the  pointer  is  depressed  at  intervals  of  ten 
seconds  on  to  contacts  corresponding  to  the  red,  white 
and  green  lights.  The  lamps  themselves  may  be  or- 
dinarv  incandescent  lamps  of  from  no  or  220  volts, 
either  a.  c.  or  d.  c.  The  current  which  lights  the  lamps 
does  not  flow  through  the  instrument  but  the  lighting 
-circuit  is  made  and  broken  by  an  auxiliary  device.  A 
high  resistor  is  in  series  with  the  circuit  which  reduces 
the  current  flowing  through  the  contactors  within  the 
instrument,  to  less  than  0.07  ampere.  This  prevents 
tsparking  and  errors  due  to  heating  effects. 


Ratchet  Tap  Wrench 
■^HE  accompanying  illustration  shows  a  ratchet  lap 
^       wrench  made  in  tw^o  sizes:    No.  i  for  taps  up  to 
'4  inch,  No.  2  for  taps  from  ^!  to  'J/2  inch.    The  pin  of 


MOSS-OCHS    CO.    R.\TCHET    T.AP    WRE.XCK 

the  T-handle  is  made  to  slide  permitting  the  use  of  the 
tool  in  close  places  and  difficult  corn.ers.  For  straight- 
away tapping  this  pin  may  be  held  in  the  center  of 
the  shank  by  means  of  a  dog  which  fits  against  a  milled 
flat  surface.  Adjustment  is  made  immediately  to  either 
the  right  or  the  left  by  simply  turning  a  knurled  sleeve. 
This  tool  has  recently-'  been  put  on  the  market  by  the 
Moss-Ochs  Company,  Cleveland,  Ohio. 


The  Fisher  Steam  Trap 
T^'HE  body  of  the  trap  illustrated  is  ribbed  on  the  out- 
^  side  to  provide  strength  and  is  cast  without  a  core 
to  insure  uni- 
form thickness 
of  the  w-alls.  The 
inlet  is  at  tne 
side  beneatli  the 
cover.  As  the 
condensate  en- 
ters it  is  deflect- 
ed by  a  baffle 
])Iate  so  that  it 
will  not  disturb 
the  operation  of 
the  trap  Ducket. 
The  water  ac- 
cumulates in  the 
pot  or  body  of 
the  trap  and 
when  it  rises  to 
the  high  water 
point  overflows  into  the  open  bucket.  The  bucket 
is  finally  submerged  and  as  it  is  low-ered  it  opens  the 
auxiliary  valve  and  admits  steam.  The  pressure  in 
the  trap  is  sufficient  to  discharge  the  water  freely  into 
the  w-ide  open  valve  until  the  water  is  lowered  to  the 
low  water  point.  The  valve  then  closes.  Enough  water 
is  always  retained  to  form  a  water  seal  and  prevent  tne 
escape  of  steam. 

This  trap  is  made  b\-  the  Fisher  Governor  Company, 
Marshalltow-n,   Iowa. 


FISHER    STE.\M    TR.-\P 
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Stratton  Air  Separator 
"T^HE  Stratton  air  seiiarator  for  the  removal  of  water 
*■     from    compressed    air    is    shown    in    the    accom- 
panying illustration.     It  is  manufactured  by  the  Gris- 
com-Russell  Company,  New  York  Citv. 


STHATTON    AIR    SEPARATOR 

The  operation  of  the  separator  is  similar  to  that  of 
the  Stratton  steam  separator  as  centrifugal  force  is 
used  to  remove  the  water  from  the  air.  As  the  air  and 
water  enter  the  separator  they  are  made  to  pass  along 
a  helical  path  formed  about  a  central  core.  This  path 
gives  a  whirling  motion  to  the  mixed  fluids.  As  water 
is  several  hundred  times  heavier  than  air  it  is  thrown 
against  the  wall  of  the  separator  leaving  a  reservoir  of 
dry  air  in  the  central  part  of  the  apparatus.  The 
water  which  is  swung  out  of  the  curving  current  of  air 
strikes  the  wall  at  an  angle  and  flows  along  close  to  the 
wall  until  the  receiver  space  is  reached.  Here  the 
swirling  motion  is  checked  by  baffles  and  the  liquid  is 
drained  away. 


"Wisconsin"  Universal  Grinder 
■yHE  Wisconsin  universal  grinder  has  been  designed 
*      to  handle  all  kinds  of  tool  and  cutter  grinding,  as 
well  as  cylindrical,  internal  and  surface  grinding  with- 
in the  limits  of  its  cajjacity. 

The  base  of  the  machine  is  24  inches  square  at  the 
bottom,  with  a  door  at  the  back  to  give  access  to  shelf 
space  for  the  storage  of  tools  and  fixtures.  The  col- 
umn is  of  a  box  section,  carrying  the  vertical  slide  for 
the  knee  and  supporting  in  a  flange,  as  shown,  the 
bronze  nut  f(jr  the  knee  ele\ating  screw.  Wheel  spindle 
head  is  attached  directly  to  upper  end  of  the  column. 
The  knee  is  of  a  box  section  entirely  enclosed,  ex- 
cept for  the  opening  for  the  elevating  screw.  On  one 
side  is  a  tec  slot  earning  the  stops  for  the  cross  feed. 
The  saddle  is  substantially  ribbed  and  fitted  to  the  knee 
with  a  long  bearing. 


The  table  is  supported  on  a  sub-table  giving  a  cylin- 
drical bearing  at  the  center  and  supporting  pads  at 
the  ends.  This  table  can  swivel  90  degrees  each  way, 
and  is  graduated  both  in  degrees  at  the  center  and  for 
tapers  per  foot. 

The  spindle  is  of  tool  steel,  running  in  bronze  bear- 
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ings,  provided  with  a  suitable  takeup  to  compensate 
for  wear.  The  head  can  swivel  in  either  direction  and 
is  held  in  any  desired  position  by  means  of  a  three- 
point  clamp  actuated  b}^  a  single  handle. 

The  table  surface  is  5  inches  wide  by  36  inches  long; 
the  longitudinal  table  movem.ent  20  inches;  transverse 
table  movement  8  inches;  vertical  table  movement  9 
inches;  swing  of  centers  10  inches  in  diameter;  the 
internal  grinding  attachment  grinds  holes  9/16  inch 
diameter  and  larger,  by  4  inches  deeji. 

This  machine  is  manufactured  by  the  Dauber- 
Kratsch  Co.,  Oshkosh,  Wisconsin. 


Morris  Radial  Drilling  Machine 
'T'HF.  Morris  Machine  Tool  Company,  Cincinnati, 
*  Ohio,  has  placed  on  the  market  a  four-foot  and  a 
four-and-a-half- foot  plain  radial  drill  with  speed  box 
drive.  It  can  be  arranged  for  cone  pulley  or  constant 
speed  motor  in  connection  with  the  speed  box  or  with 
a  \ariable  .speed  motor  drive. 

The  design  follows  well  standardized  construction. 
The  arm  is  moved  up  and  down  on  the  column  by 
power  with  safety  stops  in  the  extreme  positions.  The 
column  swings  around  a  stump  that  runs  clear  to  the 
lop.  .\t  the  top  of  the  stump  is  a  combination  annular 
and  thrust  ballljcaring  which  carries  the  entire  weight 
of  the  columns  and  arm.  A  plain  bearing  for  the  col- 
umn is  provided  at  the  bottom  of  the  stump. 

The  base  is  deep  and  fully  ribbed.  .Around  its  base 
is  a  Iui)ricating  channel  which  drains  to  a  reservoir.  .An 
oil  piiiiip  and  I'iping  can  he  attached  if  desired. 

The  reservoir  at  the  bottom  of  the  stump  showing 
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the  vertical  position  controls  the  friction  clutches  on 
the  pulley  shaft  of  the  speed  box.  This  lever  stops 
every  gear  in  the  machine  and  in  connection  with  the 
double  back  gear  lever  on  the  head,  the  operator  can 
secure  six  spindle  speeds.    With  the  speed  box,  eighteen 


Li 
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spindle   speeds   are   available,   and   on   the   cone  pulley 
drive  fifteen  spindle  speeds. 

TappiiTjg  attachment  miter  gears  are  mounted  on 
back  of  the  head  enclosed  in  an  oil-tight  case.  The 
back  gear  clutches  and  clash  gears  are  made  of  nickel 
steel.  The  frictions  are  of  the  expanding  ring  type 
with  adjustable  rings.  The  spindle  is  equipped  with 
a  ball  thrust  bearing.  The  bearings  throughout  are 
of  bronze  with  felt  wipers,  which  have  a  recess  which 
acts  as  an  oil  reservoir.  Through  the  feed  gear  box 
mounted  on  the  head  six  feeds  are  obtainable.  A  direct 
leading  depth  gage  is  provided  arranged  to  throw  out 
the  feed  when  depth  has  been  reached. 


Roacia  Ujiderifeed  Stoker 

■T^HE  stoker  illustrated  herewith  is  known  as  the 
'■  central  underfeed  type  and  has  been  developed  to 
handle  all  grades  of  bituminous  coal.     It  is  manufac- 


m^  ^ 
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The  design  is  such  that  much  or  little  agitation  of 
the  fuel  can  be  obtained  as  desired.  The  control  is 
readily  adjusted  by  the  operator  and  the  changes  of 
agitation  and  distribution  can  be  made  in  a  verv'  few 
seconds.  The  rapid  coking  of  the  coal  as  it  enters 
the  furnace  is  accomplished  by  a  heavy  air  blast  di- 
lected  into  the  incoming  coal  so  that  the  gases  are  dis- 
tilled through  the  incandescent  mass  above.  I'hese 
controls  are  simple  and  easily  accessible.  A  large  floor 
space  in  front  of  the  boiler  gives  access  to  the  mech- 
anism so  that  the  firemen  can  reach,  clean,  inspect  and 
lepair  the  working  parts  without  squeezing  through  or 
working  into  small  openings.  In  case  one  or  more 
boilers  are  cut  off  the  line,  a  damper  valve  is  provided 
as  part  of  the  equipment  by  which  the  air  can  be  shut 
(iff  in  one  of  the  boilers  equipped  to  this  stoker. 


Self-Loading  Electric  Track 

npHE  latest  model  of  electric  lift  trucks  developed  by 
^  the  Elwell-Parker  Company,  of  Cleveland,  Ohio, 
is  shown  herewith.     This  type  is  built  in  two  sizes. 


The  truck  is  operated  by  two  enclosed  motors,  one 
for  propulsion  and  the  other  to  drive  the  elevator.  The 
storage  battery  is  carried  in  the  covered  compartment 
closed  to  the  controller  and  above  the  vertical  propelling 
motor.  This  motor  is  directly  splined  to  a  single  worm 
reduction  on  a  four-pinion  bevel  differential.  A  con- 
tracting brake  located  between  the  motor  and  axle  is 
spring  operated  when  the  driver  releases  his  weight  on 
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F.LUKLL-rARKER    TRUCK    IX    OPER.ATION 


tured  by  Joseph  H.  Roach  &  Company,  Inc.,  Philadel-  one  pedal  forming  half  of  the  operating  platform.  This 
phia,  Penn.,  in  sizes  up  to  600  horsepower  using  one  brake  is  capable  of  stopping  the  truck  in  its  own  length 
retort  only.  under  its  own  speed. 
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The  dri\"e  axle  is  of  the  full  floating  type,  and  sup- 
ports the  truck  frame  on  heavy  springs.  The  drive 
shafts  carry  no  weight  and  are  removable.  The  drive 
wheels  have  21^/2  x  3j4-inch  tires. 

A  lever  adjustable  for  height  steers  all  four  wheels. 
The  truck  deck  or  platform  is  raised  by  the  elevating 
motor  which  drives  a  worm  lifting  device.  The  lifting 
mechanism  runs  at  slow  speed  in  oil.  A  switch  is  closed 
manually  to  lift  the  truck  platform  after  it  has  been 
driven  beneath  a  separately  loaded  deck  or  platform. 
The  lift  is  4j^  inches.  When  the  load  reaches  its  lower 
or  upper  limit  of  travel  an  attachment  on  the  platform 
opens  the  motor  switch. 

All  parts  of  the  truck  are  of  steel  and  cither  lead  or 
nickel-steel  batteries  are  furnished  sufficient  to  provide 
current  for  one  day's  work  including  travelling  a  dis- 
tance of  10  to  20  miles.  Two  heights  are  built  to  suit 
different  conditions.  The  higher  one  is  provided  with 
larger  wheels  and  is  particularly  adapted  for  yard  work. 


Jt  'C02   h 

A     SMALL,    pocket    CO..    indicator    known    as    the 
**     American  type  is  illustrated  herewith.     As  shown 
it  is  complete  with  a  rubber  pump  and  reagent  bottle 
fitted   into   a   carrying   case.      It 
is    provided    with    metal    valves 
and  metal  supports.     It  is  manu- 
factured   by    Bacharach    Indus- 
trial Instrument  Company,  Pitts- 
btn"gh,  Pennsylvania. 

The  instrument  consists  of  a 
glass  jar  at  the  bottom  to  hold 
the  analyzing  fluid,  connecting 
piece  provided  with  a  cock  above 
it  and  glass  measuring  tube  ha\- 
ing  a  bulb  at  its  lower  end  con- 
nected with  the  glass  jar  through 
the  cock,  and  at  its  upper  end 
connecting  through  another  cock 
with  a  rubber  bulb. 

Its  use  is  simple  and  a  test 
takes  only  25^  minutes  to  com- 
plete.    It  is   claimed  that   from 

17  to  20  analyses  per  hour  can   easily  be  made   with 
this  in'^trument. 
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Die  Castings  in  Miunitions 
By  Chariss  Pack* 
'T'HE  situation  that  has  existed  for  the  past  three  years 
*  in  the  machine  and  tool  industry  has  no  been 
equaled  in  modern  times.  Lathes,  milling  machines  and 
other  standard  machine-shop  equipment  can  only  be  ob- 
tained at  the  most  extra\agant  prices  and  then  only  on 
three  to  eight  monhs'  delivery. 

At  the  outbreak  of  the  European  War  in  19 14,  the 
Allies  swamped  the  American  market  with  a  series  of 
gigantic  contracts  for  shells,  rifles,  motor  trucks,  au-- 
planes  and  other  tools  of  modern  warfare.  These  con- 
tracts were  placed  with  a  large  number  of  American 
manufacturers,  many  of  whom  were  not  equipped  for 
this  class  of  work.  Then  began  the  mad  scramble  for 
equipment.  Ever\-  available  machine  was  gobbled  up  by 
munition  manufacturers  and  the  production  of  some  of 
the  standard  makers  of  machine-shop  equipment  w.3S 
bought  up  six  months  in  advance,  at  abnormal  prices. 

With  plans  for  the  equipment  and  expedition  of  mil- 
lions of  troops,  a  large  airplane  fleet  and  a  gigantic  ship 
building  program,  the  machine-shop  equipment  of  the 
countrs-  was  indeed  taxed  to  the  limit.     The  situation 


was   further  complicated  by  the  necessity  for  carrying 
this  program  out  with  maximum  speed  and  celerity. 

The  problem  of  supplying  the  number  of  skilled'  me- 
chanics necessary  to  the  successful  operation  of  these 
machines  was  even  more  difficult.  Machines  can  oe 
built  rapidly  but  good  mechanics  require  years  of  train- 
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ing.  It  is  a  sad  fact,  but  nevertheless  true  that  this 
countiy  has  for  a  long  time  been  dependent  upon  foreign 
countries  for  its  main  supply  of  skilled  toolmakers.  It 
is  only  necessary  to  look  into  any  high  class  tool  room 
to  be  impressed  with  the  high  percentage  of  foreign-born 
mechanics.  There  has  been  no  difficulty  in  training  men 
to  operate  certain  special  machines  but  such  men  re- 
quire constant  watching  by  skilled  mechanics  and  in 
many  instances  are  unable  to  set  their  own  tools.  An 
advertisement  in  the  want  columns  of  the  daily  papers 

will  brmg  rnauv 
screw  machine 
operators,  lathe 
hands,  millers, 
shaper  hands, 
etc..  but  high 
skilled,  all 
around  mechan- 
ics are  as  rare 
as  the  four  leaf 
clover  in  the 
fi  i  e  1  d  s  .  The 
problem  is  by  no 
means  solved 
and  deserves  tne 
serious  consid- 
eration and  co- 
operation of  the 
m  a  n  u  f  a  c  - 
turers.  the  uni- 
versities and  the 
government. 

lender  condi- 
tions as  outlined 
above,  it  is  not 
surprising  that 
any  process  or 
appliances  that 
will  tend  to  re- 
d  u  c  e  the  de- 
mand for  high  skilled  machine  labor  should  prove 
popular.  This  indeed  is  the  mission  of  the  die-casting 
])rocess,  and  how  well  it  has  performed  its  mission,  the 
writer  will  try  to  describe  briefly  in  this  paper. 

Wii.\T  Are  Die  Castings? 
Die  castings  as  understood  in  the  trade  are  metal  cast- 
ings made  by  forcing  molten  metal,  under  pressure,  into 
a  metallic  mould,  known  as  the  die.     Castings  so  pro- 
duced have  a  smooth  surface,  are  extremely  accurate, 
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and  require  little  or  no  machining.  The  accuracy  that 
may  be  obtained  depends  largeh'  on  the  type  of  alloy 
used.  In  general  terms,  it  may  be  said  that  greater  ac- 
curacy can  be  obtained  with  the  low  fusing  alloys  than 
'.vith  those  having  higher  melting  points. 

Prior  to  1914  all  die  castings  were  produced  from 
zinc,  tin  or  lead  alloys.  These  alloys  were  compara- 
tively weak  and  some  rather  soft.  The  die  casting  of 
aluminum  alloys,  the  brasses  and  bronzes  was  the  ob- 
ject of  many  experimenters.  The  three  alloys  men- 
tioned, found  only  limited  application  in  munition  man- 
ufacture. Zinc  and  lead  alloy  die  castings  are  used  for 
fuse  hole  plugs  on  shrapnel  shells,  minor  parts  of  rifle 
and  hand  grenades,  etc. 

Alu.minum  .\lloy  Castings 

The  aluminvnn  alloy  die  casting  is  most  extensively 
used  in  munitions.  It  is  found  in  the  vital  parts  of 
nearly  every  mechanical  contrivance  being  used  by  this 
country  and  our  allies  in  the  prosecution  of  the  war. 
Aluminum  alloy  die  castings  enter  into  the  construction 
of  machine  guns,  gas  masks,  wireless  telegraph  instru- 
ments, respiratory  apparatus,  aeroplanes,  arm}'  trucks, 
field  glasses,  ambulances,  and  manv  other  appliances 
too  numerous  to  mention  here. 

In  ail  cases  the  use  of  a  die-cast  part  has  resvdted  in 
a  large  saving  of  time  and  labor.  In  many  instances 
the  die-casting  process  has  made  possible  what  was 
otherwise  apparently  impossible.  It  ma^■  be  well  to 
cite  one  illustrative  case. 

Following  the  outbreak  of  the  War.  our  War  Depart- 
ment were  confronted  with  the  difficult  task  of  equip- 
ping our  regular  army  with  modern  appliances  at  very 
short  notice.  Foremost  amongst  these  was  the  gas 
mask  which  in  modern  warfare  is  as  much  a  part  of  a 
soldier's  equipment  as  his  gun.  The  War  Department 
was  confronted  with  the  problem  of  turning  out  30,000 
gas  masks  in  less  than  a  month's  time.  As  designed  by 
the  Army  officers,  one  of  the  parts  was  to  be  made  from 
sheet  metal  tubing  and  required  a  number  of  soldering 
operations.  To  get  the  required  amount  of  tubing  in 
so  short  a  time  was  in  itself  a  gigantic  task,  but  to  get 
a  stail'  of  expert  solderers  capable  of  soldering  these 
parts  in  the  time  required  was  almost  impossible.  In 
desperation,  the  Army  officers  submitted  the  proposition 
for  die  casting.  The  part  was  redesigned  to  suit  the 
die-casting  process,  the  die  constructed  and  the  entire 
lot  of  parts  were  produced  and  delivered  within  the 
time  specified. 

An  illustration  of  this  part,  made  in  aluminum  allow 
is  shown  on  page  157. 

The  die  casting  of  brass  and  bronze  has  been  the  fond 
dream  of  die  casting  producers,  but  has  never  been 
achieved  commercially.  Just  jirior  to  the  entry  of  this 
country  into  the  War,  the  Doehler  Die-Casting  Com- 
pany, Brooklyn,  N.  Y.,  developed  the  so-called  Do-Di 
process  for  producing  finished  castings  of  brass  and 
bronze.  The  large  number  of  castings  have  been  made 
by  this  process,  particularly  for  Naval  work. 

Some  representative  Do-Di  Aluminum  and  white 
metal  castings  are  illustrated  on  page  157. 


500  jiounds  per  square  inch  is  claimed  for  it,  and  it  is 
also  declared  to  be  free  from  the  danger  of  disintegra- 
tion. "Alumunite"  is  marketed  by  the  Alumunite  Manu- 
facturing Compan}-,  Inc.,  New  York  City. 


A  MODIFIED  welding  process  for  repairing  broken 
*^  aluminum  parts  has  recently  been  developed  in 
commercial  form  and  is  now  on  the  market.  "Alumu- 
nite" is  an  aluminum  in  flux  that  flows  readily  at  a  tem- 
perature of  350°  F.  In  consistency  it  is  in  the  nature 
of  a  paste  rather  than  a  free  flowing  liquid,  cools  quick- 
ly and  therefore  when  being  used  heat  must  be  con- 
tinuously applied.     A  tensile  strength  of  8,500  to   12,- 


A  N  elapsed  time  recording  device  that  stamps  the 
■^^  elapsed  time  directly  on  a  card  is  being  marketed 
under  the  name  of  the  "Costimeter."  When  used  with 
the  "Costimeter"  wage  chart  wage  values  are  given  cor- 
responding with  the  elapsed  time  from  one  shop  job  to- 
another. 


\ 
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The  operation  of  the  instrument  consists  of  placing  a 
card  in  the  slot  and  pressing  the  lever.  The  timing  de- 
\ice  may  be  arranged  for  any  desired  interval  from  one 
minute  up,  the  customary  length  of  interval  is  one- 
tenth  of  an  hour  or  six  minutes.  Each  instrument  is 
provided  with  an  eight-day  clock,  or  can  be  arranged 
for  electrical  control  from  a  master  clock.  The  work- 
man upon  arriving  at  the  factory  in  the  morn- 
mg  inserts  his  daily  card  and  presses  the  lever  which 
records  the  time.  Thereafter  during  the  day  he  inserts 
the  card  again  at  the  completion  of  each  job.  The  right- 
hand  lower  corner  of  the  card  is  cut  off  at  an  angle, 
which  operates  a  safety  lever  and  makes  it  impossible 
to  enter  the  card  except  in  the  right  way.  Both  card 
and  wage  chart  must  be  designed  for  the  firm  using 
them.  The  time  clerk  reads  the  time  taken  from  each 
job  and  determines  its  equivalent  in  money  by  placing 
the  card  on  the  wage  chart  and  making  a  direct  reading. 
This  instrument  is  made  by  the  Costimeter  Company, 
Detroit,  Mich. 
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Pipe-Threading  Machime 

THE  Oster  combination  pipe-threadin(j  and  cutting- 
off  machine  shown  in  the  iUustration  is  designat- 
ed as  No.  306-A,  belt  driven  machine  and  has  a  capac- 
ity for  threading  pipe  from  i  J4'  to  6  inches  and  bolts 


of  speed  are  obtained  by  means  of  a  lever  and  hand- 
wheel,  shown  on  the  front  of  the  headstock  itself.  All 
oi  the  gears  are  completely  encased  and  run  in  oil. 

The  spindle  is  of  40  per  cent,  carbon  steel  Ltid  has  a 
11/16  inch  diameter  hole  throughout  arranged  for 
draw-in  collets.  The  spindle  bearings  are  phosphor 
bronze. 

The  feeds  are  obtained  through  a  4-change  feed  box. 

The  lathe  is  regularly  driven  from  the  reversing 
countershaft  through  a  single  pulley,  but  motor  drive  is 
easily  provided  for  if  desired.  The  reguli.T  equipment 
consists  of  a  countershaft,  large  and  small  face  plates, 
fixed  and  steady  rests,  change  gears  and  wrenches. 

Capacity  in 
Number  Inches 

0  ^  to  I  . 

1  H  to  ili 

2  j^  to  1^4 

3  134  to  2 '4 

4  134  to  314 

5  2       to  5 

6  5      to  8 
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from  %  to  2  inches.     This  machine  is  also  built   for 
direct  motor  drive. 

In  design  it  is  of  the  open  type  with  a  self- 
centering  vice.  For  threading  close  nipples, 
the  machine  may  be  ecjuipped  with  two 
threaded  nipple  holders  to  be  attached  to  the 
front  of  the  regular  vise  jaws.  The  threaded 
end  of  the  nipple  is  held  in  these  holders 
while  cutting  the  thread  on  the  other  end. 
When  the  thread  is  finished  the  die  is  re- 
leased by  one  movement  of  the  hand  and  a 
half  turn  of  the  \ise  hand-wheel  releases  the 
nipple. 

By  means  of  the  quick  die  release  it  is  pos- 
sible to  open  the  dies  the  instant  the  thread 
is  finished.  The  machine  may  be  adjusted  to 
cut  a  certain  length  of  the  thread  and  will 
automaticall)-  repeat  this  operation  without 
the  attenion  of  the  operator. 

The  cutting-ofif  apparatus  is  operated  au- 
tomatically by  means  of  a  pawl  attached  to 
the  frame  of  the  machine. 

The  cutting  oil  is  held  in  a  reservoir  is 
the  base  of  the  machine  from  which  is  is 
pumped  to  a  smaller  reservoir  in  the  die- 
head.  It  is  forced  from  this  receptacle  in  a 
flood  against  all  sides  of  the  pipe  that  is  be- 
ing threaded.  This  machine  is  built  by  the 
Oster  Manufacturing  Company,  Cleveland, 
Ohio. 


I^^R.  RALPH  C.  DAVISON,  for  the  past  six  years 
**^  associated  with  the  American  Mason  Safety 
Thread  Company,  has  joined  the  selling  stati?  of  the 
American  Abrasive  Metals  Company. 

The  Moline  Automobile  Company,  makers  of  the 
Moline-Knight  motor  cars,  and  the  Root  &  Van  Der- 
voort  Engineering  Company,  have  been  consolidated 
into  the  Root  &•  \'an  Dervoort  Engineering  Company  of 


"Master"  13-Iir»cli  Lathe 
'T'HI':  "Mi.'ster"  13-inch  lathe  derives  its  n 
the  maker.  The  Master  Machine  Tool 
New  York  City.  It  is  intended  for  both  tool 
manufacturing  work.  The  general  features 
follow  those  which  are  considered  standard 
10  special  description. 

The  headstock  is  all-steel  geared,  with  six  c 
fpindle  speeds  ranging  from  28  to  418  r.p.m. 


MASTER   MACHINE  TOOL  COMPANY   L.Vmi; 

East  Moline,   Illinois.     The  i)roduct  of  the  combined 
jtlants  will  be  automobiles,  stationary  engines  tractors 
ame   from     and  automobile  motors  and  government  supjilies. 
Company,         "Industrial   Housing   Problems"  is  the  title  of  a  31 
room  and     page  booklet  just  issued  by  the  Aberlhaw  Construction 
of  design     Company,  Boston,  Mass.     The  author  is  Mr.  Leslie  H. 
and  need     Allen,  who  contributed  an  article  to  Industri.\l  Man- 
agement on  the  same  topic  in  our  December  issue.    He 
■hangcs  of     presents  the  essentials  of  the  problem  of  determining 
Changes     the  style  and  building  of  houses  for  industrial  workers. 
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The  lollow.ng  pages   l,.nn  a  dcscripthr  index  of  the      Spanish  languages,  as  far  as  possible  on  acconnt  of  «ir 

slfed'cun-  n^rrTn    ?h'e    T^nUr™"'"?    n^'^'iV^    P"'"  The  ter^descripti.e  .s  usid  becausT the  dSni      lur'- 

l.Miecl    cutienth     in    the    T  ansae  ions    ot    all    the    im-      pose  of  each  index  note  is  to  indicate  clearly  the  chir 

Cra-t  "STn'l^^hrr'd"     °'  ■ '"' •     ''•"■"'"  ,  ^"^  ^"'  ^"^  P"''""'^^  "^  ^'^  -"^-1^  orpaper  described ;td 

America    and  in  all  the  leading  engineering  journals  ot  with  that  in  view  we  give  the  follow  iie  essentia!  infor 

tne   world   in   the   English,   brench.   Dutch,   Italian   and  mation  about  everv  ptd^lication!  " 

I     The  title  of  the  article,  ,_^)    a,  ie„gth  in  words, 

(2     The  name  ot  its  author,  ,■-,   Where  published, 

(3)   A  descriptive  abstract.  ,6)   \Mien  published, 

(/)    U  c  supply  the  article  itself,  if  desired. 

^       The   full  text  of  every  article  described  in  the  opposite  page,  where  also  the  full  titles  of  the  principal 

Index,  together  with  all  is  illustrations,  can  usually  be  journals  indexed  are  given.    This  list  is  subject  to  ch.ni^ 

supplied  by  us.     See  the  Lxplanatory  Note  given  on  the  from  time  to  time.  ^ 

NoTE^— The  Index  is  conveniently  classified  into  the  possible,  within  a  few  minutes'  time  each  month,  to  learn 

arger  divisions  of  engineering  science,  to  the  end  that  prompth-  of  everv  important  article  published  anywhere 

the  reader  may  quickly  turn  to  what  concerns  himself  in  the  world,  in  any  language,  upon  the  subjects  claiming 

and  his  special  branches  of  work.     By  this  means  it  is  one's  special  interest. 

,  -r  nivTSiox.s  OF  THE  Engineering  Index 

Industri.al    AIan.-vgemext    Page  i6i     M.^ri^e  and  N.wal  Engineering Page  I7r 

Mechanical    Engineer:  xr,    -     163     Mining  and  Met.allurgy  "     172 

Electrical  Engineering  '•     167     RAILW.^Y  ExNgineering    '  "     17=: 

Civil   ExGixEERixG    "     169     Street  &  Electric  R.mlw.ws ■     ,76 
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Apprenticeship  Minin-      Education      and      Research  Canadian  War  Finance  (829//  Xl.    O. 

^S,.^-*^^    i\          "P       Training      Schemes  (82815  A).     William  Pickup,     Presiden-  D.  Skclton.     15  pp.     Am  Ec  Rev— Dec, 

m-      n          2200  w.     Engng— Nov.   30,  tial    address    to    Manchester    Geol.    and  1917.       Reviews     the     course     of     war 

91/.    Reviews  paper  by  .A.  P.  Femmg  Min.   Soc.     5000  w.     Colly   Gdn— Nov.  finance  and  con.siders  topics  related, 
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Lhemical   Engmeermg  (83193)-     Carroll  H.  Beers.     Ills.     1500  the  cost  of  a  manufactured  article. 
I  lie  School  ot  Uiemical  Engineering  w.     Power— Dec.  25,  1917.     Wentworth  Depreciation 
m*'^  u"7r         ii^\t  .Experience    (82785  Institute's    new    course    in    steam    and  The   Depreciation   of  Railroad   Prop- 
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inc     &    tng    Lhcm— Dec,    1917-      Ob-  Educational  Reform— Its  Relation  to  tion    on    value    and    depreciation,    with 
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ty's    memorandum. 
War  Revenue 

'I'he  War  Revenue  .\ct  of  IQI"  (82970 

N).     Roy  G.    Blakcy.     24  pp.     Am   Ec 

Rev — Dec,    191 7.     Features  of  the   bill 

are  considered. 
War  Tax 

Memorandum  on  War  Excess  Prohts 

Tax  (83036).    3500  w.     Eng  &  Min  Jl— 

Dec.   15,   1917.     A  protest  pointing  out 

the  unjust  and  discriminatory  efifect  of 

the    statute. 
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Women  Workers 

Emplovmcnt  of  Female  Labor  in  the 
Foundry'  (827Q6).  W.  L.  Churchill. 
2000  w.  Fndry— Dec,  1917.  Making 
eorc-inakiuK  an  attractive  occupation. 
Good  working  conditions  essential. 

The  Employment  of  Women  in  Rail- 
road Shops  (82742).  I'ls.  1500  w.  Ry 
Age  Gaz— Nov.  30,  1917-  Results  at 
some  of  the  shops. 

The  Woman  in  Railroad  Work  (8301 1 
A).  Stuart  Bready.  Ills.  25  pp.  N. 
Y  Rd  Cb— Nov.  16,  1917.  Work  which 
may  be  performed  by  female  labor. 

See  also  Factories,  under  Mechanic.m. 
Engineering.  Machine  Works  and  Foun- 
dries. 

REGULATION 


MANAGEMENT 

Cooperation 

Getting  Employees  to  Make  Sugges- 
tions (83278).  1800  w.  Elec  Ry  Jl— 
Dec.  29,  1917.  Cooperation  of  men  in 
solving  problems  on  the  Denver  tram- 
ways. 
Control  System 

Lodge  and  Shipley  Control  System 
(83289  A).  D.  M.  Perrill.  Third  art- 
icle of  a  serial.  Ills.  3000  w.  Ind 
Man — Jan.,  1918.  Importance  and 
methods  of  inspection. 
Industry 

For  Victory  Through  Industry  (83284 
A).  William  C.  Rcdfield.  5000  w.  Ind 
Man — Jan.,  1918.  The  pressing  need  of 
cooperation  in  industry  for  the  sake  of 
production. 
Labor 

Labor-Turnover  Records  and  the  La- 
bor Problem  (82922  A).  Richard  B. 
Gregg.  6  pp.  ASM  E— Dec,  1917. 
Advocates  the  application  of  rational 
methods  of  analysis. 

The  Old  Hand  (83168  A).  James 
Edgar.     1200  w.     Mech  Wld — Dec    14, 

1917.  In  defence  of  the  employment  of 
men    over   forty. 

How  to  Get  Help  (83309  A).  N.  D. 
Hubbell.       1800     w.       Ind     Man— Jan., 

1918.  Suggests  methods  used  with  va- 
rying success. 

Organization 

Organization — A  Material  Planning 
Department  (82983).  C.  .\.  Marston 
and  J.  Edward  Schipper.  Charts.  2000 
w.  Auto  Ind — Dec.  13,  1917.  Serial, 
\st  part.  System  successfully  installed 
by  Hupp,  applicable  to  any  large  man- 
ufacturing organization. 

Organization  of  the  Western  Electric 
Co.  (82985  .A).  H.  A.  Halligan.  From 
paper  read  before  the  Taylor  Soc.  2000 
w.  Iron  Age — Dec.  13,  1917.  Ideal  is 
highly  developed  functional  manage- 
ment with  adequate  central  control. 
Planning 

Planning  Department  in  Modern 
Shops  (82i864  A).  From  an  address 
before  tlie  Providence  Eng.  Soc.  Coop- 
er. 1700  w.  IMech  Wld — Nov.  23,  1917. 
Serial,  ist  part.  Routing,  instruction. 
time  and  cost,  discipline,  etc. 
Reports 

Putting  It  Up  to  the  President  (83296 
A).      Lester   Bernstein.      2000  w.      Ind. 
Man — Jan.,    1918.      Faults    of    reports; 
purposes,  arrangement,  etc. 
Strikes 

A  Saturnalia  of  Strikes  (8281 1  N). 
8000  w.  Cham  Mines  W  Aust,  Mthly 
Jl — Aug.  31,  191 7.  Labor  troubles  in 
Australia. 


Business 

The  Business  Machine  at  Washing- 
ton (83297  A).  Howard  E.  Coffin.  4000 
w.  Ind  Man— Jan.,  1918.  War  organ- 
ization of  the  Government  to  direct  in- 
dustrial policy  and  to  deal  with  labor. 
Contracts 

.A  Fair  Royalty  Contract  for  Em- 
ployees (83052').  Robert  G.  Pilkington. 
2500  w.  Am  Mach— Dec.  13,  1917.  Pos- 
sible way  of  increasing  income.  Sug- 
gestions. 
Control 

Bringing  Capital  and  Labor  Together 
(83292  A).  T.  P.  Brophy.  1200  w.  Ind 
Man— Jan.,  '1918.  Suggests  a  board  of 
control  to  determine  hours  of  labor, 
wages,  etc. 
Department  of  Labor 

What  the  Department  of  Labor  is 
Doing  to  Win  the  War  (83297  -A). 
Louis  F.  Post.  3500  w.  Ind  IMan— 
Jan.,  1918.  How  the  Department  is  en- 
deavoring to  fulfill  the  requirements  of 
employers  in  various  kinds  of  war  work 
all  over  the  United  States. 
Employment 

Emplovmcnt  Manager  and  Foreman 
(S3306  A).  Roy  W.  Kelly.  1200  w. 
Ind  Man— Jan.,  1918.  Relationship; 
foremen's  duties  and  responsibilities. 

The  Course  of  Employment  in  New 
York  State  from  1904  to  1916  (83009  N). 
50  pp.  N  Y  Dept  Labor,  No.  85— July, 
1917.  Study  of  the  general  problems  of 
unemployment. 
Labor 

Adjustment  of  Labor  to  War  Needs 
(82863  A).  1800  w.  Iron  .\ge— Dec. 
6,  1917.  New  Bureau,  organized  by 
Council  of  National  Defense. 

Dilution  of  Skilled  Labor,  and  Wom- 
en in  Industries  (82713).  G.  H.  Bail- 
lie.  2000  w.  .^m  Mach — Nov.  29,  1917. 
How-  Great  Britain  is  meeting  various 
labor  problems. 

Union  Scale  of  Wages  and  Hours  of 
Labor,  May  15.  I9i6  (83008  ,\).  287 
pp.  V  S  Dept  Labors  Bui  214— Sept., 
1917.  Reports  higher  wages  than  any 
previous  year. 
Labor  Legislation 

Decisions  of  Courts  .-Mifecting  Labor; 
1016  (82888  .A).  Lindley  D.  Clark  and 
.Augustus  P.  Norton.  335  PP-  U  S 
Dept  Labor— Sept.,  1917..  Review,  text 
and  summaries  of  decisions. 
Labor  Problems 

Fostering  the  Shop  Spirit  (82733  .A). 
W.  E.  Frceland.  Ills.  2500  w.  Iron 
^\gc — Nov.  29.  191 7.  Helpful  move- 
ments for  the  development  of  employee 
and  community  interest. 
Organization 

The  Importance  of  Organization 
Laws  in  This  World  Crisis  (83285  A). 
C.  E.  Knoeppcl.  700  w.  Ind  Man — 
Jan.,  191S.  .X  plea  for  the  study  of  prin- 
ciples and  laws. 
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Power  I 

Mastering   Power   Production   (83290   ■ 
.\).     Walter  N.  Polakov.     3000  w.     Ind 
Man — ^Jan.,  1918.     Serial,  ist  part.     De-    ' 
velopment  of  the  principle  of  producing 
for  the  common  good. 

WELFARE  AND  SAFETY 
Accident  Prevention 

Accident  Prevention  in  the  Textile 
Industrv  (82926  A).  David  S.  Beyer. 
Illus.  18  pp.  ASM  E— Dec,  1917. 
Guards  and  other  safety  appliances. 

Securing  and  Sustaining  the  Coopera- 
tion of  Trainmen  in  Accident  Preven- 
tion Work  (83241  A).  H.  A.  Nicholl. 
3000  w.  Sfty  Eng — Dec,  1917-  Sug- 
gests methods. 
Accidents 

Accident  Problems  of  Electric  Com- 
panies (83239  A).  P.  Frank  Day.  1500 
w.  Sfty  Eng — Dec,  1917.  Abstract  of 
paper  at  Welfare  and  Efficiency  Confer- 
ence. Plant  hazard,  human  element, 
lamp  trimmers. 
Benefit  Association 

The   Employcers   Benefit  Association 

(83291    A).      W.    L.    Chandler.      Illus. 

6000  w.      Ind   Man- Jan.,   1918.     Serial, 

1st  part.      How   to   solve   its   problems. 

Bush  Terminal 

What  the  Bush  Terminal  Is  Doin^ 
for  Its  Employees  (83307  .-W  Daniel 
Bloomfield.  1500  w.  Ind  Man — Jan., 
1918.  Account  of  work  for  the  protec- 
tion, health  and  tlirift  of  employees. 
Canteens 

The  Establishment  and  Management 
of  Engineering  Works'  Canteens  (83070 
.\).  Arthur  F.  Agar.  Read  before 
Manchester  Assn.  of  Engrs.  3000  w. 
Engng — Nov.  30,  1917.  Their  arrange-i 
ments  for  feeding  workers. 
Fire  Protection  ' 

I'actory  Fire  Protection  (83227  B).l 
1.  C.  Gillette,  with  discussion.  20  pp.j 
Cleve  Eng  Soc,  Jl— Nov.,  1917.  In-l 
structions  and  rules  for  prevention  oil 
fires. 
Industrial  Health 

Cost  of  Industrial  Health  Supervi- 
sion (83298  A).  Reginald  Trautschold 
5000  w.  Ind  Man — Jan.,  1918.  Statis- 
tics giving  actual  cost  figures  of  healtl 
supervision. 
Insurance 

Our  Group  Insurance  Plan  (83308  A) 
.\.   J,   Schneider.     T200  w.     Ind   Man- 
Jan.,   1918.     Describes  plan  of  the  Cin 
cinnati  Planer  Co. 
Low  Voltages 

Industrial   Hazards  of  Low  Voltage 
(S2805).     Charles  A.  Lauflfer.     3000  w 
Elec    Jl — Dec,     1917.       Hazards    frpn 
circuits  of  600  volts  and  less. 
Oil  Fires  ' 

The    "  Foamite "    System    for    E.\tin 
guishing    Oil    Fires     (83240    .\").      Ills 
2000   w.      Sfty    Eng— Dec,    1917.      Thi 
method  explained  in  detail. 
Rescue  Apparatus 

Oxvgcn  Mine  Rescue  .\pparatn 
(S293'7).  F.  W.  Gray.  3300  w.  (Ta 
i\Iin  Jl — Dec  l,  1917.  Informatio 
from  bulletin  of  I'  S  Bureau  of  Mine 
prepared  bv  Dr.  Yandell  Henderso 
and  James  W.  Paul.  Deals  with  chai 
acteristics  of  existing  types,  their  lini 
tations.  and  possible  improvement.  ' 
Safety  Methods 

Old  and  New  Safety  Methods  (827501 
F.  S.  Riordan.  Ills.  1800  w.  CI  A.^ 
— Dec,  I,  1917.  Changes  that  hav 
taken  place  and  the  results.  j 

Safetv  Methods  in  the  Electrical  It 
dustrv  "(827^0.  H.  L  Burton.  2000  > 
Elec 'Wld— Dec  i.  1917-  Rules,  pra; 
tices.  and  precautions  that  should  I 
observed. 
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TNT  Poisoning 

Prevention  and  Treatment  of  Poison- 
ing by  Trinitrotoluol  and  Picric  Acid 
(83242  A).  R.  W.  Chaffee.  1200  w. 
Sfty  Eng — Dec,  1917.     Precautions,  etc. 

MISCELLANY 

Engineering  Discussion 

Under   New    Management — The    Fal- 
lacy of  Engineering  Discussion   (83288 
A).     Charles  M.  Horton.     3500  w.     Ind 
Man — Jan.,  1918.     Interesting  essay. 
Inventions 

Discovery  and  Invention  (83091  A). 
Dugald  Clerk,  with  discussion.  True- 
man  Wood  lecture,  iiooo  w.  Roy  Soc 
Arts,  Jl — Dec.  7,   191". 


Never  made  in  Germany  (82731). 
Townes  R.  Leigh.  2000  w.  Mfrs'  Rec 
--Nov.  29,  191 7.  Proving  that  the  great 
inventions  that  advanced  civilization 
were  not  of  German  origin. 

Science  and  Its  Functions  (S3022  A). 
Alan  A.  Campbell  Swinton.  Chairman's 
address.  loooo  vv.  Roy  Soc  Arts,  Jl — 
Nov.  23,  1917.  Early  scientific  methods 
and  inventions,  their  development  and 
history,  aims  and  functions. 

The  United  States  Towers  Supreme 
in  Practical  Inventions  Among  the  Na- 
tions of  the  Earth  (83120).  Townes 
R.  Leigh.  2200  w.  Mfrs'  Rec — Dec. 
20,  1917-  The  role  America  has  played 
in  inventions. 


Russia 

Russia — An  Opportunity  for  Ameri- 
can Engineers  (83260  B).  George  C. 
Whipple.  28  pp.  Bos  Soc  Civ  Engrs, 
Jl — Dec,  1917.  Facts  gathered  during 
a  recent  journey  through  Russia. 

War 

The  Great  War  and  the  Work  Ahead 
(83310  A).  2500  w.  Ind  Man — ^Jan., 
1918.  Editorial  on  the  future  outlook 
for  United  States. 

War  Aims 

What  Are  We  Fighting  For?  (83039). 
William  H.  Taft.  6500  w.  Power — 
Dec.  18,  1917.  Address  to  the  A  S  M  E, 
New  York  City,  Dec.  4,  1917,  on  "The 
Nation's  Call  to  the  Professional  Man." 
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AERONAUTICS 

Aerijd  Propellers 

Theory  and  Operation  of  Dr.  Zahm's 

Propeller  Computer  (82981   B).     W.  P. 

Loos.      Ills.      700    w.      Fkn    Inst,    Jl— 

Dec,    1917.     Theory   and   construction. 

Aeroplanes 

The  Armament  of  Aeroplanes  (83063 
\).  Ills.  1500  w.  Engng — Nov.  23. 
1917.  Reviews  types  adopted  on  differ- 
ent aeroplanes. 

The  S.  V.  A.  Fighting  Scout  (82757). 
Ills.  1200  w.  A  A  Wkly — Dec.  3. 
1917.  Detailed  description  of  these  ma- 
chines, built  in  Genoa. 

Aeroplani  Velocissimi  (83300  C-fD). 
A.  Guidoni.  Ills.  2200  w.  Rivista 
Marittima  —  Sept.,  1917.  High-speed 
aeroplanes.  Calculation  and  curves 
showing  ratio  of  horsepower  and  speed. 
Aircraft 

Commercial  Aeronautics  (83090  A). 
Mervyn  O'Gorman,  w^ith  discussion. 
9000  w.  Roy  Soc  Arts,  Jl — Dec.  7, 
1917.  Aerial  transport  and  travel  con- 
sidered. 

Commercial  Airplanes  in  Near  Future 
(83123).  W.  B.  Stout.  Ills.  300  w. 
.Auto  Ind — Dec.  20,  1917.  Read  before 
S  .\  E.    The  outlook,  safety,  etc. 

International  Aircraft  Standards  (82,- 
758).  Ills.  4500  w.  A  A  Wkly— Dec. 
3,  1917.  Serial,  1st  part.  Specifica- 
tions adopted  by  the  International  Air- 
craft Standards  Board. 
Airplanes 

Metal  Frames  and  Fittings  for  Air- 
planes (83098).  Fred  H.  Colvin.  Ills. 
1000  w.  .^m  Mach — Dec.  20,  1917. 
Ways  in  which  metal  is  supplanting 
wood. 

Problems  in  Airplane  Production 
(83172  B).  W.  F.  Durand.  2200  w.  S 
A  E,  Jl — Dec,  1917.  Questions  that 
arose  for  immediate  consideration  and 
the  general  character  of  the  answers. 

Some  Recollections  of  the  Langlcy 
.Mrplane  (^82852).  .An  interview  with 
Charles  M.  Manly.  1800  w.  Am  Mach 
— Dec  6.  191 7.  Early  experiments  and 
their  bearing  on  development. 
Airscrew 

Some  Notes  on  the  Airscrew  and  the 
Problem  of  Optimum  Diameter  (8-?It2). 
E.  P.  King.  Ills.  2000  w.  A  A  Wkly 
—Doc.  24,  1917.  Shows  methods  of  de- 
termination which  may  be  emploved. 
Biplanes 

The  Continental  Pusher  Biplane  (83.- 
2.'i8).  Ills.  800  w.  A  A  Wkly— Dec. 
31,  1917-  Specifications  and  description 
of  a  successful  typo. 


Engines 

The  320  H.P.  Lancia  Aeroplane  En- 
gine (83151).  Ills.  1000  w.  A  A  Wkly 
—  Dec.    24,    1917.      Detailed   description. 

Flying  Boats 

.Austrian  Ago  and  Lohner  Flying 
Boats  (83149).  Ills.  900  w.  A  A 
Wklj — Dec.  24,  1917.  Details  of  tjpes 
named. 

Seaplanes 

Seaplanes  on  Water  (82880  A).  God- 
frey L.  Cabot.  Ills.  3000  w.  Flying 
— Dec,  1917.  Suggestions  of  interest 
to  fliers  by  water. 

Stability 

Stability  in  General  (82998).  Harlan 
D.  Fowler.  Ills.  3000  w.  A  A  Wkly 
— Dec.  17,  1917.  Serial,  1st  part.  Con- 
sideration of  stability  on  all  present 
forms  of  aircraft,  giving  mathematical 
laboratory  solutions. 

AUTOMOBILES 

Crankshafts 

Problems  of  Crankshaft  Design  (82,- 
715  B).  Otto  M.  Burkhardt,  with  dis- 
cussion. Ills.  7500  w.  S  A  E,  Jl — 
Nov.,  1917.  Discusses  balancing  crank- 
shafts of  internal  combustion  engines 
and  related  topics. 
Engines 

The  Howard  Cuff  Valve  Engine  (83,- 
023  A).  Ills.  2500  w.  Autocar — Dec. 
I.  1917.  Attempt  to  combine  the  good 
points  of  sleeve  and  poppet  valves  and 
of  overcoming  their  principal  objections. 

Why  Water  Injection  May  Cause  an 
Increase  of  Power  (83121).  P.  M. 
Heldt.  2000  w.  Auto  Ind— Dec.  20, 
1917.  Conversion  of  heat  into  mechan- 
ical energy  most  efficient  at  middle  part 
of  stroke. 
Fuels 

Coal  Gas  as  Motor  Fuel  (83086  A). 
P.  G.  G.  Moon.  Ills.  1800  w.  Au- 
tocar— Nov.  10,  1917.  Suggestions  con- 
necting the  use  of  coal  gas,  stored  in 
collapsible  containers,  as  fuel  for  cars. 
Fuel,  Storage 

The  Wood-Milne  Gas  Container  (83,- 
087  A).  Rayner  Roberts.  2000  w.  Au- 
tocar— Nov.  10,  1917.  Possibility  of 
alternative  types  for  high  and  low- 
pressure  storage. 
Ignition 

Magneto  Ignition  (83259).  Ills. 
3500  w.  A  A  Wkly— Dec  31,  1917. 
.Serial,  ist  part.  Explanation  of  the 
fundamental  principles  and  general  ar- 
rangement of  H.  T.   Magnetos. 


Magneto  vs.  Battery  Ignition  (83,- 
177  B).  J.  A.  Williams.  Ills.  4500  w. 
S  A  E,  Jl — Dec,  1917.  Favors  modern 
high-tension  magneto. 

The  B.  G.  R.  Hydraulic  Jack  (83055 
.\).  Ills.  1700  w.  Autocar — Nov.  24, 
1917.    An  engine-operated  system. 

Japan 

Japan  Wants  Small  Chassis  (83252). 
H.  Sibley.  Ills.  2000  w.  Auto  Ind 
— Dec.  27,  1917.  Requirements  to  meet 
conditions. 

Plowing 

Graphs  Show  Cost  of  Plowing  (82,- 
950).  E.  Goldbergcr.  2000  w.  Auto 
Ind — Dec.  6,  1917.  Quick  method  of 
comparing  cost  of  work  with  different 
sizes  of  tractor  and  different  depths  of 
plowing  on  average  soil. 

Racing 

Racing,  Its  Advantages,  and  Its  In- 
tiuence  on  Automobile  Design  (82894). 
Robert  Bruce  White.  2000  w.  Wis 
Engr — Nov.,  1917.  Developments  at- 
tributed to  racing. 

Reducing  Valve 

The  Flugel  Pressure  Reduction  Valve 
(83085  A).  Ills.  1500  w.  Autocar — 
Nov.  10,  1917.  A  device  necessary  be- 
tween the  container  and  the  engine 
when  coal  gas  is  stored  at  high  pres- 
sure. 

Springs 

Spring  Design  for  Easy  Riding  (83,- 
175  B).  Walter  C.  Keys,  with  discus- 
sion. Ills.  6000  w.  S  A  E,  Jl — Dec, 
1017.  Types  of  suspension,  functions 
of  rear  springs,  riding  qualities,  etc. 

Steam  Engines 

Steam  Engines  in  the  Automotive 
Field  (82716  B).  E.  T.  Adams.  2500 
w.  S  A  E.  Jl — Nov..  1917.  Advantages, 
types  of  boiler  design,  economies,  etc. 

Steam  Wagon 

Six-Ton  Steam  Wagon  (83134  A). 
Ills.  1200  w.  Engr — Dec.  7,  1917- 
Describes  leading  features  of  vehicle 
built  in  England. 

Testing 

Laboratory  Testing  in  the  Automo- 
tive Industry  (82714  B).  R.  M.  .An- 
derson, with  discussion.  7800  w.  S  A 
E,  Jl — Nov.,  1917.  Scope  of  the  work, 
justifying  the  expense. 

Tractors 

Design  of  an  Enduring  Tractor  (^83.- 
174  B).  F.  H.  Craven.  3500  w.  S  A 
E,  Jl — Dec,  1917.  Details  of  an  cight- 
ycar-old  type  and  its  performance  in 
service. 
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'I'l-actor  Lighting,  Starting  and  Ig- 
nition (83176  B).  Burns  Dick.  2000 
w.  S  A  K,  JI— Dec,  1917.  The  ques- 
tion of  standardization. 

Trundaar     Tractor     of     tlic     Creeper 
Type     (82984).      Ills.       1500    w.      .^uto 
Tnd — Dec.     13,     1017.      Tread    luiilt    on 
log-chain  principle. 
Trucks 

Complete  Design  of  Class  A.-V  Truck 
(83122).  1500  w.  Auto  Ind — Dec.  20, 
1917.     Features  of  the  new  design. 

Europe's  Aviation  Truck  Design  (83,- 
250).  W.  F.  Bradley.  Tils.  1500  w, 
.■\uto  Ind — Dec.  2~,  1917.  Types  and 
requirements. 

Industrial  Trucks  in  Freight  Conges- 
tion Relief  (83143).  F.  C.  Myers. 
Ills.  1500  w.  Elec  Wld — Dec.  22, 
1917.  Advantages  from  use  of  elec- 
trically  propelled    carriers. 

Xcw  Electric  Truck  Service  Ready  in 
Chicago  (83276).  Ills.  3500  w.  Elec 
Rev.  Chi — Dec.  29,  1917.  New  station 
with  complete  garage  and  maintenance 
service. 

COMBUSTION     MOTORS 

Diesel  Engines 

-Vutomatic  Control  of  Blast  Pressure 
for  Diesel  Engines  (82831  A).  Herbert 
S.  Russell.  Abstract  of  paper  before 
the  Diesel  Engine  Users'  Ass'n.  Ills. 
1200  w.  Elec  Rev — Nov.  16,  1917.  De- 
vices for  controlling  the  air  pressure. 
Light  Diesel  Engine  Possible  (83251). 
Cole  Newman.  1500  w.  Auto  Ind— 
Dec.  27,  1917.  Suggests  a  modified 
cycle  combined  with  compound  expan- 
sion. 
Fuels 

.'\lcohol  as  a  Source  of  Power  (83077 
A).  W.  T.  Rowe.  3000  w.  Engr — 
Nov.  30,  1917.  Its  use  as  a  fuel  for 
internal  combustion  engines:  sources  of 
alcohol  and  cost  of  production. 
Gas  Furnaces 

Gas  Furnaces:  Their  Design  and 
Manipulation  (82830  A),  .\rthur  For- 
shaw.  Read  before  Manchester  Dist. 
Jun.  Gas  Assn.  7500  w.  Engng — Nov. 
16,  1917.  Serial,  1st  part.  Types  of 
furnaces  and  processes  in  use.  etc. 
Oil  Engines 

Oil  Engines  (82744).  CSOO  w.  Pwr 
Pt  Eng — Dec.  i,  1917-  Points  relating 
to   their   operation 

HEA'TING  AND   COOLING 
Air  Conditioning 

.Apparatus  for  Cooling,  Drving  and 
Purifying  Air  (82705  A).  \V  J.Bald- 
wm.  Ills.  1200  w.  A  S  M  E,  Jl— 
Dec,  1917.  Details  of  the  device  and 
its  uses. 
Air  Heaters 

.\ir  Heater  for  Motor  Car  Carburet- 
ters (83079  A).     Ills.     1000  w.     Engr— 
Nov.    30,     1917.      Details     of    types    of 
"  Calo  "   air   heaters. 
Ammonia  Compressor 

-K     Five-IIundred-Ton.     High-Speed, 
Booster     .Ammonia     Compressor     (82.- 
898  B).     F.   L.   Fairbanks,  with   discus- 
sion.     3500    w.      .\    S    R    E      H— Nov 
1917. 
Bogasss 

See   same   heading   under    Mk(-ii.\nic.\l 
Fxr.iNF.RRiNG,  Sieam  Rnqinccrmq. 
Camp  Heating 

The  Heating  Equipment  for  a  Great 
Military  Camp  (83109).  Ills.  1200 
w.  Ht  &  Vt  Mag— Dec.  IQ17.  Details 
of  the  installation  at  Camp  Upton,  Yap- 
hank.  L.  I. 
Heat  Transfer 

Heat  Transfer  from  .Air  to  Pipes 
(S2899  B).  Charles  IT.  Herter.  with 
discussion.      Ills.     6000   w.      A    S    R   E, 


Jl — Nov.,   1917.     Investigations   of  heat 
transfer  problems. 

The  Transfer  of  Heat  Between  a 
Flowing  Gas  and  a  Containing  Flue 
(82923  A).  Lawford  H.  Fry.  i2  pp.  A 
.S  M  E — Dec,  1917.  Formula  with  de- 
scription. 
Hot  Water 

Domestic     Hot-Water     Supply     Sys- 
tems    (82891).       Ills.      2000    w.      Trav 
Stand — Dec,    1917.      Systems   used   and 
necessary  precautions. 
Ice  Plants 

The  Electrically  Operated  Ice  Plant 
(82897  B).  H.  Sloan,  with  discussion. 
28  pp.  A  S  R  E,  Jl— Nov.,  1917.  The 
development;  the  problem  of  obtain- 
ing a  well-balanced  plant,  etc. 
Industrial   Buildings 

Heating  of  Industrial  Buildings  (83.- 
135  A).  Ills.  500  w.  Engr — Dec.  7, 
1917.  Describes  the  "  Industria  "  air 
heater. 

Heating  and  Ventilating  of  Loft 
Buildings  (82745).  Charles  L.  Hub- 
bard. Ills.  4000  w.  Natl  Engr — Dec, 
1917.  Chief  features  of  equipment  de- 
scribed and  service  demands  com- 
puted. 
Surface  Resistance 

A  Study  of  Surface  Resistance  witli 
Glass  as  the  Transmission  Medium 
(82920  A).  H.  R.  Hammond  and  C. 
W.  Holmberg.  Ills.  10  pp.  A  S  M 
E — Dec.  1917.  Investigations  in  the 
thermal  testing  plant  of  the  Penn.  State 
College,  giving  a  formula. 
Ventilation 

Ventilation  Test  of  the  Lewis 
Champlin  School  (831 10).  Ills.  2500 
w.  Ht  &  Vt  Mag— Dec,  1917.  Serial. 
1st  part.  Gives  conditions  found  in 
Chicago  school  building  equipped  with 
latest  type  of  heating  and  ventilating 
system. 

HYDRAULIC   MACHINERY 

Centrifugal  Pumps 

Characteristics  and  Specific  Speeds 
of  Centrifugal  Pumps  (83018  F).  F. 
G.  Hechler.  Ills.  5000  w.  Am  Soc 
Nav  Engrs.  Jl — Nov.,  1917.  Deals  with 
their  operation  and  probable  perfor- 
mance  under  various  conditions. 

Mill  Pumping 

Mill  Pumping  Systems  (S27^9  .A), 
.y  W.  Allen.  i8oo  w.  Met  &'  Chem 
Eng — Dec.  t,  1917.  Adaptation  of  va- 
rious systems  to  the  pumping  of  w-a- 
ter,  slime  pump  and  sand  pump,  for  low 
medium,   and    high    lifts. 

Pumps 

One-Hundred-and-Ten-Million  G  a  1- 
lon  Pump  for  St.  Louis  (82774).  H. 
F.  Gauss.  Ills.  1200  w.  Power — 
Dec.  4,  1917.  A  steam-turbine  driven 
centrifugal  pump  having  a  maximum 
capacity  of  110,000,000  gal.  against  a 
head  of  65  feet. 

Some  Notes  on  Air-Lift  Pumps  (83,- 
065  A).  A.  W.  Purchas.  Ills.  3500 
w.  Engng — Nov.  23,  1917.  Serial,  1st 
part.  Read  before  Inst  of  Mech  Engrs. 
.Account  of  several  scries  of  tests,  with 
description  of  methods  and  equipment. 
The  .Automatic  Control  of  Electric- 
ally Driven  Hydraulic  Pumps  (83080 
.A).  800  w.  Engr — Nov.  30,  1917. 
From  a  lecture,  by  -Alfred  Towler,  be- 
fore  Leeds   .Ass'n  of  Engrs. 

Syphons 

The  Flow  of  Water  in  Syphons  (83,- 
115  N).  Mark  Halliday,  with  discus- 
sion. Ills.  1200  w.  Instn  Min  Engrs, 
Trans — Nov.,  1917.  .Analysis  of  the 
flow  of  water  in  syphons,  simple  and 
compound. 


Turbines 

Speed  Considerations  in  Water  Pow- 
er Developments  (82887  A).  R.  E. 
Neale.  3000  w.  Eng  Rev — Nov.  15, 
1917.  Details  of  a  new  turbine  at- 
tracting attention  in  Norway.  Sweden, 
and    Germany — the    Kaplan    turbine. 

MACHINE    ELEMENTS    AND 
DESIGN 
Bearings 

Ball  Bearings  for  Electric  Motors 
(83099).  George  Andrus.  2500  w.  Am 
Mach — Dec.  20,  1917.  Discussed  from 
the  standpoint  of  the  user. 

Care  and   Refitting  of   Engine    Bear- 
ings    (82747).       C.     H.     Willey.       Ills. 
3000   w.      Natl   Engr — Dec,    1917.      Lo- 
cating knocks,  adjusting  bearings,   etc. 
Gears 

Economical  Production  of  Accurate 
Hardened  Gears  (82781  A).  F.  B. 
Jacobs.  Ills.  2500  w.  Machy — Dec.,. 
1917.  Methods  and  fixtures  used  by 
progressive   automobile    manufacturers. 

The  Inspection  of  Gearing  (82712). 
B.  F.  Waterman.  2500  w.  Am  Mach 
— Nov.  29,  191 7.  Methods  used  by 
Brown    &   Sharpe    Mfg.    Co. 

MACHINE   WORKS   AND    FOUN- 
DRIES 
Annealing 

The  Annealing  of  Metals  (82962  N). 
F.  C.  Thompson,  with  discussion.  3000 
w.  Faraday  Soc,  Trans — June,  1917. 
Practical  aspects  of  the  problem. 

Boring 

Reboring  Gas-Engine  Cylinders  (83,- 
..'02  .A).  Ills.  1200  w.  Mech  Wld — 
Dec.  7,  1917.  Details  of  methods  used 
in  reboring  a'  cylinder  with  no  plant 
at  hand  except  a  foot-lathe  or  two. 

Broken  Hubs 

Repairing  a  Cracked  Irregular  Hub 
(83100).  J.  V.  Hunter.  Ills..  1200  w. 
.Am  Mach — Dec.  20,  1517.  Successful 
method. 

Carburizing  Plant 

A  Well-Arranged  Carburizing  Plant 
(82783  A).  C.  B.  Langstroth.  Ills. 
1500  w.  Machy — Dec,  1917.  Plan  and 
description    of   arrangement. 

Crucible  Furnaces 

Building  a  High-temperature  Fuel 
Furnace  for  Crucibles  (83150  A).  Wal- 
ter J.  May.  Ills.  1200  w.  Mech  Wld 
— Dec  14,  1917.  Construction  of  such 
furnaces. 

Some  Improvements  in  Crucible 
Furnaces  (83124).  Charles  Vickers. 
Ills.  1300  w.  Brs  Wld — Dec,  1917. 
Details  of  contrivances  for  the  im- 
provement of  such  furnaces. 

Drills 

The  Care,  Use,  and  .Abuse  of  Drills 
(82S14  .A).  J.  Francis.  1000  w.  Mech 
Wld — Xov.   16,   191 7. 

Electric  Motors 

Manufacturing  Small  Electric  Mo- 
tors (82710).  M.  E.  Hoag.  Ills.  200» 
w.  .Am  Mach — Nov.  29,  1917.  Inter- 
estin.g  methods   used. 

Electrometallurgy 

Electric  Furnace  Manufacture  of 
Shoes  and  Dies  on  the  Witwatersrand 
(83220  N).  George  H.  Stanley.  Also, 
Electric  Steel-Melting  Plant.  W.  Bu- 
chanan. Two  papers  discussed  to- 
gether. 15  pp.  Chem,  Met,  &  Min 
Soc  of  S  Af,  Jl— Sept.,  1917.  Meth- 
ods,  type   of   furnace   and   plant,   etc. 

Factories 

K  Feminist  Munition  Factory 
(83084  A).  Ills.  1200  w.  .Autocar — 
Nov.  10,  1917.  Particulars  of  a  fac- 
tory in  Scotland  organized  solely  for 
educated  women  as  Avorkers. 


February,  1918 

Factory  Lighting 

The  Problem  of  Artificial  Light 
(HSjS:  A).  C.  E.  Clewell.  Ills.  3500 
w.  Ind  ^lan — Jan.,  1918.  How  to 
ovaluvate  lighting  costs  as  a  jjropor- 
tion  of  wages. 
Foundries 

Cincinnati  Foundry  for  Making 
Special  Castings  (82798).  Ills.  1500  . 
w.  Fndry — Dec,  1917.  Details  of 
equipment  of  foundry  designed  for 
gray  iron,  malleable,  and  semi-steol 
castings. 

Organizing  a  Malleable  Iron  Foun- 
dry on  90  Days  (82795).  Ills.  2500 
w.  Fndry — Dec.  1917,  How  ditficul- 
tics  were  overcome  at  a  foundry  in 
Richmond,  Ind. 
Foundry  Equipment 

Solving  Foundry  Transportation  an<l 
Conveying    Problems    (82800).      Robert 

E.  Xewcomb.  Abstract  of  paper  be- 
fore Am.  Fundry.  Assn.  Ills.  3500  w. 
Fndry — Dec,  1917.  Design  and  appli- 
cation of  modern  labor-saving  equip- 
ment. 

Foundry  Lighting 

How  to  Solve  a  Foundrj'  Lighting 
Problem  (82797).  C.  E.  Clewell.  Ills. 
1500  w.  Fndry — Dec,  1917.  Funda- 
mental principles  of  illumination 

Guns 

The  Manufacture  of  the  Lewis  Ma- 
chine Gun  (82851).  Frank  A.  Stanley. 
Ills.  1200  w.  Am  Mach — Dec.  6,  1917. 
Serial,  ist  part.  Workmanship  in- 
volved in  manufacturing  on  a  strictly 
interchangeable  basis. 

Hardware 

Manufacturing  Hardware  for  Re- 
enforced    Ammunition    Boxes     (82711). 

F.  E.  Merriam.  Ills.  1500  w.  .An-i 
Mach — Xov.  29,  1917.  Shows  what  can 
he  accomplished  in  press  work  with 
little    equipment. 

Heat  Treatment 

Heat  I  realnunt  and  Temperature 
Measuring  for  Shells  (83101).  J.  R. 
Van  W'yck.  Ills.  2500  w.  Am  Mach 
— Dec.  20,  1917.  Successful  method 
ii5;ed  in  the  manufacture  of  2.000,000 
three-inch   Russian  shrapnel  shells. 

Xcw  Steel  \Yorks  Heat-Treating 
Plant  (82861  A).  Ills.  TOCO  w.  Iron 
.Age-— Dec.  6,  1917.  .\t  Canton,  Ohio. 
Continuous  automatic  furnace  for  long 
rniuid  bars. 

Inspection 

Inspection  (83106  N).  R.  K.  Bag- 
nall-Wild.  36  pp.  Instn  .\ut  Engrs 
— Oct.,  1917.  Presidential  address  to 
Instn.  .Aut.  Engrs.  of  Gt.  Britain. 
Why  necessary.     Methods,  etc. 

Inspectors  and  Inspection  (83102). 
W.  B.  Scigle.  1500  w.  .\m  Mach — 
Dec.  20.  1917.  Problems  tliat  con- 
front inspectors  in   their  work. 

The  Inspection  of  Screw  Gages  for 
Munitions  of  War  (83097).  II.  J. 
Bingham  Powell.  Ills,  7000  w.  .\m 
Mach — Dec.  20,  1917.  Describes  in- 
trunients  needed  and  desirable  meth- 
ods. 

Ironwork 

The  Ironwork  of  Jean  Tijou 
f8l266).  R.  Randal  Phillips.  Ills. 
2000  w.  .Arch  For— Dec,  1917.  Se- 
rial, 1st  part.  Details  of  his  craft- 
inanship  at  Ilniupton  Court.  England. 

Machine  Foundations 

Foundations  for  Plan<rs  (83053). 
nrrcll  Croft.  Ills.  4000  w.  km 
Mach— Dec.  13.  1917,  Requirements, 
modern  planer  foundations,  and  meth- 
ods of  installing. 

Plane  Motion 

General  Theorv  of  Plane  Motion 
Kolatton    and    Translation      (83012    A). 


MECHANICAL  ENGINEERING 

Francis  W.  Roys.     1500  w.     Wore  Poly 
Inst — Nov.,    1917.      Develops   equations 
which    may    be    used    in    solving    engi- 
neering problems. 
Press 

The  Cut  and  Carry  Type  of  Press 
(83051).  G.  R.  Smith.  Ills.  2000  w. 
.Am  Mach— Dec  13,  1917.  Details  of 
machine  and  description  of  some  of 
the  work. 
Production 

Relation  of  Quantity  Production  to 
Cost  (83299  A).  A.  G.  Popckc.  3500 
w.  Ind  Man— Jan.,  1918.  Labor  an- 
alysis of  manufacturing  a  shaft  in  lots 
of  I  to  200  pieces. 
Rustproofing 

Rustprooling    Iron   and    Steel    (827S0 
A).     Joseph  W.  Wunsch.     Ills.     2200  w. 
-Mach} — Dec,    1917.      Advantages    and 
limitations  of  phosphatic  treatment. 
Shop  Practice 

Manufacturing  a  Calculating  Machine 
in  a  Western  Shop  (82854).  Frank  A. 
Stanley.  Ills.  1500  w.  Am  Mach — 
Dec  6,  1917.  Details  of  numerous  tools 
and   processes. 

Methods  of  the  Nash  Motors  Co. 
(83213).  Ills.  1200  w.  .Am  Mach— 
Dec  27,  1917.  Serial,  ist  part.  .Appli- 
cations of  single-purpose  machines. 

Progressive       Battery      Manufacture 
(82951).      Ills.      2500    w.      Auto    Ind— 
Dec.    6,    1917.      Conveyor    system    used 
extensively. 
Shops 

.A  Big  Jobbing  Shop  and  Foundrv  ire 
Texas  (83214).  Frank  A.  Stanley.  Ills. 
2500  w.  Am  Mach — Dec.  27,  1917. 
Methods  used  in  handling  large  work 
in  machines  generally  considered  inad- 
equate. 
Spain 

Machine     Tools     in     Spain     (82855). 
Henry  S.  Moos.     2000  w.     Am  Mach — 
Dec  6,  191 7.     Present  and  future  trade 
prospects. 
Steel-Cutting 

<  ).xy- Acetylene  Steel  Cutting  (83196 
A).  William  Herron.  Ills.  3500  w. 
Weld  Engr — Dec,  1917.  Cutting  action 
of  oxj'gen,  design  of  torches,  methods, 
etc. 
Tapping  Machines 

Tapping   Machines   and   .Attachments 
(82782  A).     Franklin  D.  Jones.     Ills.     (i 
pp.     Machy — Dec.  1917.     Types,  meth- 
ods, and  au.xiliary  appliances. 
Tool  Design 

Technical  vs.  Practical  Tool  Design- 
ers (830.54).  Donald  A.  Baker.  Ills. 
1800  w.  .Am  Mach — Dec  13,  1917.  En- 
couragement for  the  practical  designer. 
Tool  Design  in  the  Manufacture  of 
Munitions  (82778  A).  3500  w.  Machy 
— Dec,  1917.  Account  of  changes  made 
in  a  Canadian  plant,  economies  effected, 
lessons  taught  bv  experience,  etc. 
Tool  Works 

.\    New    Tool    Works    at    Timperley 
(83076  A).     Ills.     1200  \v.     Engr — Nov. 
30,    191 7.     Details   of  works   for  manu- 
facture of  twist  drills. 
Welding 

British  Welders  and  the  World  War 
(83104  .AV  Frank  Mynolt.  1500  w. 
Weld  Engr — Dec,  1917.  Applications 
of  welding  to  war  work. 

Rcpairin'  German  Vandalism  bv 
Electric  Welding  (83015  E).  E.  P.  Jes'- 
sop.  Ills.  4000  w.  Am  Soc  Nav  Engrs, 
Jl — Nov.,  1917.  Details  of  work  suc- 
cessfully carried  out  by  electric  welding 
methods. 

Electric  Arc  Welding  (82777  A). 
Erik  Oberg.  Ills.  iS  pp.  Machy— 
Dec,  1917.  Principles  of  this  process 
and  the  field  for  which  it  is  best  suited. 
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Welding  Cast  Iron  with  the  Electric 
Arc  (83197  A).  Robert  E.  Kinkead 
1000  w.  Weld  Engr— Dec,  1917.  Sug- 
gestions for  successful  work. 

Heat  Production  in  the  Electric  Arc 
(83195  A).  Otis  Allen  Kenyon.  Ills 
800  w.  Weld  Engr— Dec,  1917.  Re- 
sults of  tests. 

Welding  (82896  B).  Charles  Hollup 
with  discussion.  Ills.  33  pp.  A  S  R 
E,  Jl— Nov.,  1917.  Methods,  prepara- 
tion, tests,  and  practical  examples  of 
welding  refrigerating  machinery. 

Welding  Main  Engine  Cvlinders 
(83016  F).  H.  G.  Knox.  Ills.  '2000  w 
Am  Soc  Nav  Engrs,  Jl— Nov.,  1917. 
Work  on  the  German  ships  "Neckar" 
"Rhein"  and  "Bulgaria." 
MATERIALS  OF  CONSTRUCTION 
Alloys 

Alloys  of  Aluminum  and  Copper 
(83125).  Charles  Vickers.  Ills.  1000 
w.  Brs  Wld— Dec,  1917.  Their  use 
for  castings. 

Engineers  Non-Ferrous  Alloys  (82866 
-A).  W.  Rawlinson.  Read  before  Jun 
Inst,  of  Engrs.  1500  w.  Mech  Wld— 
Aov.  23,  1917.  Serial,  ist  part.  Theory 
and  constitution  of  alloys. 
Aluminum 

Recently  Developed  Uses  of  Alumi- 
num in  Industry  (82799).  F.  G.  Shull 
1200  w.  Fndry— Dec,  1917.  Read  be- 
fore Am.  Inst,  of  Metals.  Ability  to 
weld  and  roll  aluminum  extended  its 
application. 

The  Changes  in  Physical  Properties 
of  Aluminum  witli  Mechanical  Work 
(82963  N).  F.  J.  Brislee,  with  discus- 
sion. Also,  a  Note  on  the  Annealing  of 
Aluminum.  Richard  Seligman  and 
Percy  Williams.  9  pp.  Faraday  Soc, 
Trans— June,  1917.  Second  part.  Deals 
with  specific  heat  of  aluminum. 
Axle  Steel 

The  Science  of  Preparing  Car  .Axle 
Steel  (82771).  W.  L.  Allen.  Ills,  vioo 
w.  Elec  Ry  Jl— Dec.  I,  1917.  Anafysis 
of  causes  of  failure  and  discussion  of 
special  treatment  to  eliminate  weak- 
nesses. 
Brass  Pipe 

Dezincilication  of  Brass  Pipe  (82764 
A).  Edward  B.  Story.  Ills.  1500  w 
Met  &  Chem  Eng— Dec  i,  1917.'  Fail 
ure  due  to  the  dissolution  of  zinc  as  a 
result  of  electrolysis. 
Ferro-Manganese 

Bibliography   of  the   Manufacture  of 
Ferro-Manganese     (82761     A).       E.     C 
Buck.     4  pp.     Met  &  Cliem   Eng— Dec. 
I.  1917. 
Refractories 

Refractory  Material.s— .A  General  Dis- 
cussion (82964  N).  Introductory  ad- 
dress by  Sir  Robert  Fhidlield.  Ills.  188 
pp.  Far,aday  Soc,  Trans — June,  1917. 
Papers,  discussions,  bibliography,  etc. 

Research     on     Rcfracforv     M.aterials 
(83081  A).     G.  E.  Foxwell.    2000  w.    Ir 
&  CI  Trds  Rev— Nov.  23.  1917.     Studv 
of  brick  burning. 
Ropes 

Considerations  in  the  Selection  and 
I'se  of  Hoisting  Ropes  (83189).  11.  C. 
Behr.  3300  w.  Eng  &  Min  jl— Dec 
22,  1917.  Discussion  on  factors  of 
stress  and  safety. 

History  of  Wire  Hoisting  Ropes  with 
Notes  on  Factors  of  Safety  (82753).  M. 
II.  Sigafoos.  4500  w.  CI  .Age — Dec  I, 
1917.     History  and   suggestions. 

The  Factor  of  Safely  of  Wire  Ropes 
I'scd  for  Winding  in  Mine  Shafts 
(83218  N).  J.  /\.  X'auglian,  witli  discus- 
sion. 9000  w.  S  \f  Instn  Engrs,  Jl — 
Nov.,  1917.  Methods  of  estimating 
strength,  etc. 
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Rubber  , 

Effect  of  Copper  on  Crude  Kiibbei 
(82786  B).  Cliarles  P.  I' ox.  1200  v.: 
}\  Ind  &  Eng  Cheni— Dec,  191 7-  Re- 
sults of  tests. 

The  Production  and  Preparation  ol 
Raw  Rubber  (82837  A).  Ills.  4Soo  w. 
Engr— Nov.  9,  KJi?-  Serial,  1st  part. 
Deals  with  plant  and  machinery  made 
by  British  firms.  Rubber  bearing 
plants,  collection  of  rubber  latex,  etc. 
Storage  ^  ^,     .... 

The  Need  for  Storage  tacilities 
(8^246).  Francis  Lee  Stuart.  1200  w. 
Ry  Age  Gaz-Dcc.  28,  1917.  Address 
at  meeting  of  the  Acad,  of  Pol.  bci. 
Recommendations  of  Terminal  Port  ta- 
cilities  Committee  and  Storage  Com- 
mittee of  the  War  Industries  Board. 
Textiles  ,  ^       ■,  1 

The  Moisture  Content  of  Textiles  and 
Some  of  its  Effects  (82919  A).  William 
D.   Hartshorne.     Ills.     53  PP-     A  b   M 

£ Dec,  1917.     Develops  a  set  of  laws 

governing  regain  in  cotton  and  worsted. 
Charts  and  tables. 

MEASUREMENT 

Anemometers 

Calibration  of  Aneinomctcrs  (83106,). 
A.  H.  Anderson.  Ills.  600  w.  Ht  &  Vt 
Mag — Dec,  191 7.  Gives  data  showing 
that  the  method  of  calibrating  anemom- 
eters by  swinging  in  a  short  radius  is 
quite  erroneous. 
Balaticing  ^ 

Enter      the      "Balancing      Engineer 
(83286  A).     N.  W.  Akimoff.    "00  w.    Ind 
M^n—jan.,   1917.     Need  of  the  balanc- 
ing engineer,   kind  of   training  required, 
and  his  work. 

Recent  Development  in  Balancing 
Apparatus  (82703  A).  N.  W.  Akimoff. 
Ills.  2500  w.  A  S  M  E,  Jl— Dec,  1917. 
Improvements,  and  a  new  machine 
based  on  new  methods  of  balancing. 
Results  secured. 
Blower-test  Curves 

Plotting    Blower-Test    Curves    (82928 
A).     A.   H.  Anderson.     Ills.     6  pp.     A 
S   M   E — Dec,    1917.     Another  method 
and  its  application  to  problems. 
"Calculator 

A  Logarithmic  Calculator  (83219  N). 
D    R    Robinson.     Ills.     looo  w.     Chem, 
Met,  &  Min  Soc  of  S  Af,  Jl— Sept.,  igi?- 
Describes  instrument  and  its  use. 
Condensers 

Capitalized  Value  of  One-Tenth  of  an 
Inch  of  Vacuum  (82776).  C.  II.  Baker. 
Charts.  500  w.  Power — Dec.  4.  iQi/- 
Formulae  and  charts  for  calculating  the 
capital  that  may  be  economically  in- 
vested in  condenser  equipment. 
Fusion  Apparatus 

Some  Notes  on  Fusion  Apparatus 
(83002  A).  Frederick  Pope.  Ills.  2500 
w.  Met  &  Chem  Eng— Dec.  15.  I9I7- 
Design  and  construction  of  several 
types  of  autoclaves  and  fusion  kettles. 

Gauges  n      tt    t 

Precision   Gauges    (83088   A).     H.   J. 

Rickwood.     2200  w.     Mech  Wld— Nov. 

30,  1917.    Principles  involved,  types,  etc. 

Lubricants 

Lubricant  Testing  (83019  F).  G.  J. 
Meyers.  Ills.  2500  w.  Am  Soc  Nav 
Engrs,  Jl— Nov.,  I9I7-  Describes  a  ma- 
chine for  investigating  the  desirable 
characteristic  of  lubricants. 
Nozzles 

The    Divergence    of    Steam    Nozzles 
183130    AV      Gerald    Stoney.      400    w. 
Engng — Dec.   7,    1917.      Method   of  cal- 
culation. 
Pyrometry 

Pvrometers  and  Pyrometry  (82967 
N).     Ills,     so  pp.     Faraday  Soc — Nov. 
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7,  1917.  Contributions  by  various  au- 
thors, to  a  general  discussion.  Seven 
papers. 

Pyrometers  and  Pyrometry  (82633 
A).  5000  w.  Elec'n— Nov.  16,  1917- 
Serial,  ist  part.  Four  papers  read  at 
meeting  of  Faraday  Soc,  giving  a  gen- 
eral discussion  of  the  subject. 
Slide  Rule  ^   , 

Design  of  Special  Slide  Rules  (83294 
A).  A.  Lewis  Jenkins.  Ills.  1800  w. 
Ind  Man— Jan.,  1918.  Third  article  of 
a  serial  giving  equations  for  solution 
of  problems. 

Combined  Stresses  (82914  A).  A. 
Lewis  Jenkins.  17  PP-  ASM  E— 
Dec,  1917.  Possible  hypotheses  upon 
which  a  formula  may  be  based. 

Photo-Elasticity  for  Engineers  (83105 
N).     E.   G.  Coker.     Ills.     25  pp.     Instn 
Aut  Engrs— Nov.,   1917.     Uses  and  ap- 
plications shown  by  examples. 
Tables 

Simple    Tables    Save    Mental    Labor 
(8329^  A).     G.  W.  Greenwood.     900  w. 
Ind    Man— Jan.,    1917.      Explains    how 
tables  help  and  how  they  are  made. 
Testing  Machine 

.\n  Impact-Endurance  Testing  Ma- 
chine (83107  F).  D.  J.  McAdam,  Jr. 
Ills.  2000  w.  .^m  Soc  Nav  Engrs,  Jl — 
Nov.,  1917.  Describes  new  machine 
found  to  give  satisfactory  results. 
Twisting  and  Binding 

Combined  Twisting  and  Bending  Mo- 
ments (82779  A).  Victor  M.  Summa. 
1500  w.  Machy— Dec,  1917.  Fonnulre 
and  their  applications.     Mathematical. 

POWER  AND  TRANSMISSION 

Air  Hose 

Economy  of  Tight  Air  Hose  Connec- 
tions  (82853).     Glenn   B.   Harris.     2000 
w.    Am  Mach— Dec.  6,  1917.    Remedies 
to  prevent  costly  waste  of  power. 
Hospital  Equipment 

Engineering  Equipment  of  a  jModern 
Hospital  (82907).  J.  J.  Becker.  Ills. 
1500  w.  Pwr  Pt  Eng— Dec  15,  IQI"- 
Dual  sources  of  supply  at  Danville,  Pa., 
memorial  hospital. 
Lubrication 

Lubrication  of  Air  Compressors 
(83045  A).  Abstract  of  article  in  Lu- 
brication. 2500  w.  Ry  Mech  Engr- 
Dec,  1917.  Problems  encountered,  and 
characteristics  of  oil  to  be  used. 

Michell's  Automatic  Lubricating  (Jear 
(83064  A).  Ills.  2000  w.  Engng — Nov. 
-3,  1917-  New  type  of  apparatus  devel- 
oped for  the  purpose  of  lubricating 
bearings  during  starting  and  stopping. 

Merits  of  Oil  and  Grease  Lubrication 
(83187).     W.  J.   Fouhy.     2000  w.     Elec 
Rev,  Chi— Dec  22,  1917.     Free  flowing 
oil  gives  best  lubrication. 
Power 

Conditions  in  the  Power  Industry 
(82935).  Ludwig  W.  Schmidt.  2500  w. 
Power— Dec  11,  I9I7-  Digest  of  re- 
ports of  U.  S.  Consuls  on  the  power 
situation  in  various  parts  of  the  world 
and  the  influence  of  the  war. 
Tanks 

Displacement— Tanks  (83029).  Walter 
S.  Weeks.  Ills.  900  \v.  Min  &  Sci  Pr 
—Dec.  IS,  1917.  Details  of  construc- 
tion; proper  form  of  contact-plug:  gen- 
eral drawing  of  water. 

STEAM  ENGINEERING 

Bagasse 

Bagasse  as  a  Source  of  Fuel  (82924 
.\).  E.  C.  Freeland.  8  pp.  .\  S  M  E— 
Dec,  1917.  The  heating  value  of  this 
fuel  to  the  sugar  industry,  and  benefits 
of  drying. 
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Boiler  Code 

Revision  of  Boiler  Code  (82706  A). 
Ills.  4500  w.  A  S  M  E,  Jl— Dec,  1917- 
Modifications   and  additional   revisions. 

Boilers 

Materials  of  Steam  Boiler  Construc- 
tion (82775)-  A.  J.  Dixon.  2500  _w. 
Po^ver — Dec.  4,  1917.  Facts  concerning 
different  grades  of  steel  used  for  boiler 
making. 

Die  Stiitzung  von  Dampfkesseln  und 
von  Wasserleitungen  (83314  B).  E. 
Hohn.  Ills.  2300  w.  Schweizensche 
Baw  Zeitung— Nov.  3,  1917-  .  Strength 
of  steam  boilers,  and  water  circulation. 

Conbustion 

Economy  of  Automatic  Combustion 
Control  (82907).  I.  L.  Kentish-Rankin. 
1500  w.  Elec  Rev,  Chi— Dec  8,  1917- 
Its  aid  in  conserving  the  coal  supply 
and  lessening  labor  diiiiculties. 

Condensers 

See    same    heading    under    Measure- 
ment. 
Fuel  Economy 

Methods  to  Improve  Plant  Fuel 
Economv  (8321 1  A).  S.  J.  H.  White. 
2000  w.  Iron  Age— Dec  27,  191 7-  Care 
of  purchased  power.  Suggestions  on 
boiler  practice. 

Fuel  Saving  Suggestions  (82934). 
Charles  H.  Bromley.  Ills.  2500  w. 
Power.  Dec.  11,  I9i7-  Sources  ot  tucl 
loss  and  how  waste  may  be  minimized. 

Gas  Firing  ^      ^,^      -t^    ,, 

Gas  Firing  Boilers  (82895  >■)-  T  M. 
Hunter.  15500  w.  Instn  E  E— Oct., 
1917.    Study  of  the  subject. 

Gas-Firing  Boilers  (82836  A).  T.  M. 
Hunter.  3000  w.  Elec'n — Nov.  23, 
1917.  Serial,  1st  part.  Abstract  of  pa- 
per before  Instn.  of  Elec  Engrs.  Dry- 
ing and  cleaning  gas,  heat  transfer, 
types  of  boilers,  etc. 

Power  Plants 

Economies  in  Power-Plant  Operation 
(82906).  F.  N.  Lawton.  Ills.  2000  w. 
Elec  Rev,  Chi— Dec  8,  1917.  Sugges- 
tions for  increasing  boiler  and  engine- 
room  efficiency. 

Steam  Pressures 

Advisability  of  Higher  Steam  Pres- 
sures (82876).  J.  T.  Foster.  1000  w. 
Elec  Wld— Dec.  8,  1917-  Curves  show- 
ing improvement  in  water  rates  and 
thermal  efficiencies.     Estimate  of  cost. 

Turbines 

A  Commercial  Analysis  ot  the  Small 
Turbine  Situation  (82702  .A).  W.  J.  .\. 
London.  Ills.  6000  w.  A  S  M  E.  Jl— 
Dec,  1917.  Analysis  of  the  four  types 
of  small  steam  turbines,  dealing  prin- 
cipally w'ith  non-condensing  units. 
Water  Cooling 

The  Cooling  of  Water  for  Powei- 
Plant-Purposes  (82701  A).  C.  C.  Thom- 
as. Ills.  2000  w\  A  S  M  E,  Jl— Dec. 
1917.  Work  to  ascert-ain  conditions 
governing  the  cooling  of  water  by 
means  of  spray  ponds. 

TRANSPORTING  AND  CONVEY- 
ING 

Freight  Handling 

Handling  Freight  on  New  York  s 
New  Steamship  Pier  (82859)-  C.  W. 
Staniford.  Ills.  1800  w.  Eng  News- 
Rec — Dec  6,  1917.  Latest  ideas  m 
equipment  details. 
Locomotive  Cranes 

Locomotive  Crane  Sprang  from  Small 
Beginnings  (82857).  James  Shearer. 
Ills.  2500  w.  Eng  News-Rec— Dec.  6, 
1917.  Development  and  uses,  types  of 
power,  etc. 
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MISCELLANY 
Dye  Industries 

The  Physical  Basis  of  Color-Tech- 
nology (82760  A).  M.  Luckiesh.  6000 
w.  Met  &  Chem  Eng — Dec.  i,  1917. 
Resume  of  a  series  of  investigations 
carried  out  at  the  Ncla  Research  Labor- 
atory. 


War  Resources 

Building  the  American  War  ^Machine 
(83433  D).  Charles  M.  Pepper.  Pho- 
tographs. 6000  \v.  Iron  Age — Jan.  3, 
1918.  (Special  No.)  How  industrial 
leaders  have  marshaled  their  resources. 
Leavitt,  E.  D. 

An  .Xccount  of  the  Engineering  Work 


of    E.    D.    Leavitt    (82925    A).      F.   W. 
Dean.     Ills.     45  pp.     A  S  M   E— Dec, 
1917.     A  review. 
War  Work 

Mechanical  Engineers  Discuss  War 
Work  (82986  A).  6000  w.  Iron  Age — 
Dec.  13,  1917.  Topics  discussed  at  the 
annual  meeting  of  A.  S.  M.  E. 
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COMMUNICATION 
Conductors 

Some  Experiments  With  Long  Elec- 
trical Conductors  (83161  D).  John  H. 
Morecroft.  Ills.  24  pp.  Inst  Rad  En- 
grs,  Pro — Dec,  1917.  Study  of  con- 
ductors which  maj'  prove  useful  in  cal- 
culating antenna  oscillation  period. 
Loading  Coils 

Loading  Coils  versus  Repeatcr.s 
(82996  A;.  W.  X.  Furthman.  2500  w. 
Tel  Engr — Dec,  1917.  Serial,  ist  part. 
Properly  designed  and  correctly  in- 
stalled, loading  coils  are  adequate  for 
all  long  distance  work. 
Radiotelegraphy 

Municipal  Regulations  Covering  Ra- 
dio Stations  (83163  D).  Ellery  W. 
Stone.  Ills.  3000  w.  Inst  Rad  Engrs, 
Pro — Dec,  1917.  Discussion  of  Robert 
H.  Marriott's  paper  on  "Engineering 
Precautions   in    Radio    Installations." 

Distributed  Inductance  of  Vertical 
Grounded  Antennas  (83162  D).  A. 
Press.  Ills.  500  w.  Inst  Rad  Engrs, 
Pro — Dec,  1917.  A  study  of  the  varia- 
tion of  distributed  inductance. 

On  the  Phenomena  in  Resonance 
Transformer  Circuits  (83165  D). 
Hidetsugu  Yagi.  13  pp.  Inst  Rad  En- 
grs, Pro — Dec,  1917.  Reviews  previ- 
ous work  and  develops  the  solutions  for 
the  cases  of  one  and  two  sparks  per 
cycle. 

The  Manufacture  of  Vacuum  Detec- 
tors (83164  D).  O.  B.  Moorhead,  with 
discussion.  2000  w.  Inst  Rad  Engrs, 
Pro — Dec,  1917.  Experiments  and  de- 
tails of  manufacture  and  testing. 
Repeaters 

Sec   Loading   Coils. 
Telsphony 

Recent  Progress  in  Telephony 
(82995).  Ray  H.  Manson.  5500  w. 
Telephony — Dec  15,  1917.  Presented  at 
Rochester  meeting  of  A.  I.  E.  E.  Trend 
of  improvements  advocated. 

Telephone  Regulation  in  Illinois 
(82875).  T.  E.  Dampcy.  3500  w.  Tele- 
phony— Dec  8,  1917.  Questions  in  con- 
nection with  state  regulation  of  tele- 
phone  companies. 

ELECTRO-CHEMISTRY 

Corrosion 

Corrosion  (83126;.  A.  Schlcinier. 
1500  w.  Brs  Wld— Dec,  1917.  Rust 
preventive  processes. 

Fence  Wire  Corrosion  and  Its  Causes 
(82987  A).  Oliver  W.  Storey.  3000  w. 
Iron  Age — Dec.  13,  1917.  From  paper 
before  Elec  Chem.  Soc  Influence  of 
copper.  Results  of  study. 
Electric  Furnaces 

Electric  Furnace  Facts  and  Practice 
(83083  A).  D.  D.  Mac  Guffie.  Read  be- 
fore British  Found.  Assn.  2500  w.  Jr 
&  CI  Trds  Rev — Nov.  30,  1917.  Prac- 
tice with  a  3-ton   Ileroult  furnace. 

Small  Electric  Furnaces  and  Their 
Uses  (82839  A).  Charles  R.  Darling. 
Ills.  1700  w.  Engr — Nov.  16,  1917. 
Improvements  that  have  increased  their 
usefulness.    Cost  of  running;  types,  etc. 


Electrometallurgy 

The  Future  of  Electrolytic  Zinc 
(S2762  A).  Thomas  French.  2500  w. 
Met  &  Chem  Eng — Dec.  I,  1917.  Read 
before  Am.  Elec-Chem.  Soc.  Compara- 
tive metallurgical  and  economic  future 
of  the  retort  and  electrolytic  processes. 

ELECTRO-PHYSICS 

Ions 

On  the  Nature  of  the  Ordinary  Gas- 
eous Ion  (82980  B).  Leonard  B.  Loeb. 
30  pp.  Fkn  Inst,  Jl— Dec,  1917.  A 
study  of  the  '"small  ion"  theory. 

Lightning 

Lightning  Protection  (S2743).  Ter- 
rell Croft.  Ills.  2500  w.  Pr  Ft  Eng— 
Dec.  I,  1917.  Serial,  ist  part.  Types  of 
apparatus  employed  and  their  principle 
of  operation. 

Magnetic  Flux 

Magnetic  Flux  Distribution  in  Annu- 
lar Steel  Laminae  (82949  D).  A.  E. 
Kennelly  and  P.  L.  Alger.  Ills.  18  pp. 
A  I  E  E,  Pro — Dec,  1917.  Distribu- 
tion of  alternating  magnetic  flux  dens- 
ity in  ring  laminae  is  studied  experi- 
mentally. , 

Resistance 

Do  Equiatoniic  Solutions  in  Iron  Pos- 
sess Equal  Resistances?  (82965  N).  E. 
D.  Campbell,  with  discussion.  4000  w. 
Taraday  Soc,  Trans — June,  1917.  Ex- 
perimental work  obtain  a  more  satisfac- 
tory hypothesis  than  is  offered  by  Bene- 
dick's law. 

GENERATING  STATIONS 

Hydro-Electric 

Automatic  Power  Plant  at  Cedar 
Rapids  (82769).  Ills.  3500  w.  Elec  Ry 
Jl — Dec.  I,  1917.  Development  in  Iowa. 
2000-kw.,  low-head  generating  plant  op- 
erates in  parallel  with  1900-kw.  steam 
station. 

Electrochemical  Development  at 
Shawinigan  (83186).  Ills.  1400  w.  Elec 
Rev,  Chi — Dec.  22,  191 7.  Hydro-electric 
development  opens  vast  electrochem- 
ical industry  in  this  Canadian  city. 

Features  of  an  Automatic  Hydroelec- 
tric Plant  (82754).  Ills.  3300  w.  Elec 
Wld — Dec.  1,  191 7.  Details  of  construc- 
tion and  arrangements  for  control. 

The  Automatic  Ilydro-Electric  Gen- 
erating Station  of  the  Iowa  Railway 
and  Light  Company  (82819  A).  L.  B. 
Bonnett.  Ills.  2200  w.  Gen  Elec  Rev 
— Dec,  1917.  Details  of  an  automatic 
station  supplementing  a  large  steam- 
electric  station. 
Load  Relief  Map 

Annual  Load  Relief  Map,  Peak  Load 
and  Load  Factor  Analysis  (82946  D). 
William  LeRoy  Robertson.  Ills.  7  PP. 
.\  I  E  E,  Pro — Dec,  1917.  Describes  a 
device  for  visualizing  the  entire  yearly 
load  of  central  stations. 
New  England 

Water  Powers  of  New  England 
(8^261  B).  Henry  I.  llarriman.  13  pp. 
Bos  Soc  Civ  Enprs,  Jl— Dec,  1917.  Hy- 
droelectric developments  in  their  rela- 
tion to  industrial  conditions.. 


Switchboards 

Developments  in  Switchboard  Appa- 
ratus (82824  A).  Ills.  800  w.  Gen 
Elec  Rev — Dec,  1917.  Outdoor  discon- 
necting switches,  fuses,  and  choke  coils 
for  use  up  to  150,000  volts. 

GENERATORS  AND  MOTORS 
Commutation 

Laminated         Commutating         Poles 
(82802).     C.   G.   Lewis.     Ills.     1000  w. 
Elec  Jl — Dec,  1917.    Explains  their  ad- 
vantages. 
Controllers 

Some  Fundamental  Problems  of  In- 
dustrial Control  (83145).  C  E  Clewell 
1500  w.  Elec  Wld — Dec  22,  1917.  Se- 
rial, 1st  part.  Principal  functions  of 
controllers  outlined. 
Converters 

The  Commutating-Pole  Windings  of 
a  Sj-nchronousi  Booster  Converter 
(82807).  M.  W.  Smith.  Ills.  1500  w. 
Elec  Jl — Dec,  1917.  Explains  how  the 
auxiliary  winding  compensates  for  the 
motor  and  generator  action  of  the 
booster. 
D.  C.  Motors 

Speed  Characteristics  of  Small  D.  C. 
Motors  (82804).  B.  H.  Chatto.  1000  w. 
Elec  Jl — Dec,  1917.  Conditions  of 
starting  and  running  torque. 

The  Development  of  Direct-Current 
Motors  (82801).  A.  Brunt.  2000  w. 
Elec  Jl — Dec,  1917.  Requirements, 
progress,  tfUciency,  etc.  , 

Generator  Tests 

Tests  of  a  Small  Engine-Generator 
Set  (82959  A).  J.  E.  Emswiler.  1000 
w.  Mich  Tech — Dec,  1917.  Extensive 
economy  tests  of  a  10  kw.  engine-gen- 
erator set. 
Induction   Motors 

Checking  Induction  Motor  Connec- 
tions (82809).  F.  D.  Newbury.  Dia- 
grams. 1000  w.  Elec  Jl — Dec,  1917. 
Possible  mistakes  in  connecting  three- 
phase    windings.  , 

Mistakes  in   Induction   Motor  Wind- 
ings (82808).    A.  M.  Dudley.    Ills.    1500 
w.     Elec  Jl — Dec,  1917.     Errors  which 
may  occur  in  winding  and  connecting. 
Prime  Movers 

The  Steam  Turbine  as  Applied  to  the 
Driving  of  Electric  Generators  (82865 
A).  C.  Grant.  2000  w.  Mech  Wld — 
Nov.  23,  1017.  Serial,  ist  part.  Ad- 
vantages, fundamental  diflfercnce  in 
types,  etc 
Rotary  Converters 

On  the  Effect  of  .\rmafure  Resist- 
ance and  Reactance  on  the  Terminal 
Pressures  of  a  Rotary  Converter 
(82S35  A).  S.Neville.  2500  w.  Elcc'n 
—Nov.  23,  1917.  Serial,  ist  part.  Diffi- 
culty of  estimating  the  influence;  meth- 
ods, etc 

The  Pressure  Regulation  of  Rotary 
(  onvcrtcrs  (82982  A).  R.  G.  Jakcman. 
Curves  &  diagrams.  2500  w.  Elec'n — 
Nov.  9,  1917.  Serial,  1st  part.  Dis- 
cusses regulation  by  mcins  of  reactance 
and  by  means  of  a  synchronous  booster. 
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ILLUMINATION 

Factory  Lighting 

Hffci-livr  LiglitiiiR  of  Factories  as 
Judged  by  Dayligln  Standards  (82960 
C).  Ward  Harrison,  with  discussion. 
Ills.  4500  w.  Ill  F.ng  Soc,  Trans — Nov. 
20,  1917.  Increased  efficiency  of  mod- 
ern li.iiht  sources  and  the  benefits. 

Pr^ictical  l'"eatures  of  Factory  Light- 
ing (82784  A).  C.  E.  Clcvvell.  Ills.  3000 
\v.  Machy — Dec,  1917.  Principal  rc- 
quiromcnt-s   of   artificial   lighting. 

Lamps 

.Xdapting  220- Volt  Circuits  to  110- 
Volt  Lamps  (83144).  J.  R.  Colvillc. 
1000  \v.  Elec  Wld— Dec.  22,  1917.  Re- 
duced lamp  costs  and  higher  efficien- 
cies, with  other  advantages. 

.Modern  Arc  Lamps  and  Incandescent 
Lamps  (83198  .\).  1200  w.  Elec  Rev — 
Dec.  7,  1917.  Serial,  ist  part.  Shows 
there  is  a  field  of  application  for  both 
types. 
Motion-Picture  Projectors 

Mazda  Lamps  for  Motion-Picture 
Projectors  (82823  A).  L.  C.  Porter. 
Ills.  1500  W-.  Gen  Elec  Rev — Dec, 
1917.  .Analysis  of  difficulties  encount- 
ered in  successfully  developing  the  sys- 
tem. , 

Plant  Lighting  , 

The  Lighting  of  Xew  York  City  s 
New  §3,000,000  Garbage  Disposal  Plant 
(82822  .A).  A.  L.  Powell.  Ills.  1800  w. 
Gen  Elec  Rev— Dec,  I9I7-  Details  of 
process  employed,  the  products,  etc.. 
with  lighting  requirements  and  success- 
ful solution  of  the  problem. 

Residences 

The  Growth  and  Present  Status  ot 
Systems  Used  in  the  Maintenance  of 
Gas  Lamps  in  Residences  (82961  C).  E 
B  Mvers.  with  discussion.  3000  w.  Ill 
Eng  Soc,  Trans— Xov.  '20,  1917.  Bene- 
ficial results  of  systematic  mamtenancc. 

Series,  Incandescent 
Operation  of  Series  Incandescent  J_ight- 
ing  Circuits  with  Series  Transformers 
(82820  A).  E.  D.  Treanor.  Ills.  3000 
w.  Gen  Elec  Rev— Dec,  1917.  Latest 
and  most  highly  developed  transformer 
of  this  type. 

Streets 

Street  Lighting  with  Modern  Elec- 
tric Illuminants  (82821  .\).  S.  L.  E. 
Rose  and  H.  E.  Butler.  Ills..  2500  w. 
Gen  Elec  Rev— Dec,  191 /•■  Covers  both 
incandescent  and  arc  lamps  from  the  il- 
lumination standpoint. 

MEASUREMENT 

Bus-Bars 

Repulsion  Between  Bus-Bars  (82803,). 
S.  G.  Leonard  and  Charles  R.  Riker. 
2200  w.  Elec  Jl— Dec,  1917-  Charts 
and  explanation  of  methods  of  finding 
the  force  exerted. 
Cross-Currents 

Cross-  Current  Predeterminations 
from  Crank-Eflfort  Diagrams  (82918  .\). 
Louis  Illmer.  Ills.  36  PP-  ASM  E— 
Dec,  1917.  Research  study  into  causes 
of  excessive  cross-current  flow  between 
paralleled  alternators  when  driven  by 
reciprocating  engines. 

POWER  APPLICATIONS 

Baling 

Electric    Baling    Presses    (83131    AL 
Ills.      1000    w.      Engng — Dec.    7,    IQ17. 
Particulars   of  a   patent   press   made   in 
Manchester,  Eng. 
Electric  Cooking 

Electric  Cooking  as  .\pplied  to  Large 
Kitchens  (83107  N).     W.  A.  Gillott.    10 


■pp.      Insln    E   E — Xov.,    1917.     Advant- 
ages  that   justify   the   installation. 

Electrometallurgy 

The  Electric  Furnace  and  Central 
Station  (82862  A).  Edwin  L.  Crosby. 
From  paper  before  .^.m.  Fndry.  .^ssn. 
2000  W-.  Iron  Age — Dec  6,  1917.  Fu- 
ture of  the  electric  steel  furnace. 

Magnets 

The  Lifting  Magnet  as  an  Adjunct  to 
the  Electric  Steel  Furnace  (82829  A). 
Ills.  1000  w.  Engng — Xov.  16,  1917- 
Details  of  magnet  and  its  uses. 

Motor  Drive 

Factors  Affecting  .Xpplicatio  1  of  Mo- 
tors to  Lathes  (83257).  C.  E  Clewcll. 
Ills.  2000  w.  Elec  Wld — Dec  29,  1917. 
Xinth  article  of  a  series  on  industrial 
control. 

A  Study  of  Group  and  Individual  -Mo- 
tor Drive  (82756).  C.  E.  Clcvvell.  ills. 
1500  w.  Elec  Wld — Dec.  i,  1917  (  on- 
ditions  under  which  group  drive  is  fa- 
vorable. ."Xdvantages  of  indivia-ial 
drive. 

Speed,  Torque  and  Power  in  Machinc- 
Tool  Work  (82877).  C.  E.  Clewell.  2000 
w.  Elec  Wld— Dec  8,  1917.  Serial,  ist 
part.  Some  factors  to  consider  in  sc  - 
lecting  motors. 

Pumping 

Electrically  Operated  Pumping  Sy-- 
tem  of  ■  Xew  Orleans  (83185).  Ills. 
1800  w.  Elec  Rev,  Chi — Dec.  2i,  19J7. 
Details  of  water,  sewage  and  drainage 
systems. 

Pumping  Stations 

Electrically  Operated  Pumping  Sta- 
tions at  Rochester  (82773).  Sydney 
.\lliug  and  John  H.  .A.llington  Ills. 
3000  w.  Elec  Rev,  Chi — Dec.  i,  1917- 
How  motor-driven  centrifugal  pumps 
served  from  central-station  lines  make 
efficient  combination.     • 

Refrigeration 

Electricity  in  Raw-Water  Ice  Plant.-. 
(83030).  Ills.  3500  w.  Elec  Rev,  Clii 
— Dec.  15,  1917.  Details  of  typical 
plants. 

Welding 

Sec  same  heading  under  McdKinical 
Engineering.  Machine  Works  and 
l-"oundries. 

TRANSFORMERS 

Connections 

Phenomena  .Accompanying  Trans- 
mission with  Some  Types  of  Stai" 
Transformer  Connections — II  (82948 
D).  Lloyd  X.  Robinson.  30  pp.  A  I 
E  E,  Pro — Dec,  1917.  Second  paper. 
Cooling 

Methods  of  Cooling  Transformers 
(83192).  Arthur  Palme.  Ills.  3000  w. 
Power — Dec.  25,  1917.  Different  types 
of  transformer  tanks  are   discussed. 

TRANSMISSION    AND    DISTRIBU- 
TION 

Bus  Work 

The  L'tilization  of  Pipe  for  Outdoor 
■  Bus  Work  (83256).  M.  M.  Santuels. 
Ills.  350  w.  Elec  Wld — Dec.  29.  ^m7- 
Charts  giving  deflections  of  copper, 
brass  and  iron  pipe  with  and  without  ice 
load  designed  for  high-tension  appa- 
ratus. 
Conductors 

Effects  of  Unsymmetrically  Spaced 
Conductors  (82879).  George  S.  Hum- 
phrey. Ills.  3000  W-.  Elec  Wld — Dec. 
8,  1917.  Practical  effects  of  unbalanced 
loads  and  unsymmetrical  spacing  of 
conductor";  on  the  voltage  drop  in  dis- 
tribution lines. 


Corona  Tests 

Corona  Tests  at  High  .'Mtitude 
(82947  D).  B.  F.  Jakobsen.  17  pp. 
A  I  E  E,  Pro — Dec,  1917.  Tests  made 
in  Peru  on  a  70-milc  transmission  line 
located  at  an  average  altitude  of  13,500 
feet.  The  voltages  range  from  40,000 
to  about  72,000. 
Drop  Curves 

Pressure  Drop  Curves  for  Copper 
Overhead  Lines  (82828  A).  G.  X. 
Wright.  1000  w.  Engng — Xov.  9,  1917. 
Read  before  the  Instn.  of  Elec.  Engrs. 
Explanatory  note  for  finding  the  true 
pressure  drop. 
Extension  Problems 

Service  Extension  Problems  in  Cal- 
ifornia (82878).  James  F.  Pollard.  2500 
W-.  Elec  Wld — Dec  8,  1917.  Electric 
utility  management.  Policy  in  Califor- 
nia. 
Holland 

Het  Schakelstation  van  de  Gemeen- 
telijke  Electrische  Bedrijven  te  En- 
schcde  (83315  B).  A.  Lengton.  2700 
w.  Ingenieur — Xov.  17,  1917.  Substa- 
tion interconnected  with  distribution 
system  in  Xorthern  Holland. 
Insulation 

Apparent  Dielectric  Strength  of  Var- 
nished Cambric  (82993).  A.  E.  Kcn- 
nelly  and  R.  J.  Wiseman.  2500  w. 
Elec  Wld — Dec  l-,  1917.  Investiga- 
tions of  dielectric  strength  with  multiple 
electrodes;  necessiiy  of  standardizing 
size  of.tcst  electrodes. 
Insulators 

Factors  .■\ffecting  Selection  of  Insu- 
lators (83255).  A.  O.  .\ustin.  Ills.  2000 
w.  Elec  Wld — Dec.  29,  1917.  .Advant- 
ages and  disadvantages  of  ground  wire, 
local  conditions,  etc. 
Lines 

Construction  Details  of  66000-Volt 
Line  (83031).  Ills.  1500  w.  Elec  Rev, 
Chi — Dec.  15,  1917.  L'nusual  condi- 
tions in  building  Whceling-Mounds- 
ville  line. 
Service  Connections 

Proxidintr  Undergroimd  Service  Con- 
nections    Economically     (82772).       Ed- 
ward   B.    Meyer.      Ills.      2500  w.     Elec 
Rev,  Chi — Dec.  1,  1917. 
Wiring 

Electric  Wiring  in  Workshops  (83089 
-A).  F.  Ashton.  1800  w.  Mech  W'ld— 
Xov.  30,  1917.  Serial,  1st  part.  Sug- 
gestions for  w'ring  to  meet  severe  con- 
ditions. 
Wire  Sizes 

Alethods  of  Determining  Economical 
I'eeder  Sizes  (82994).  P.  O.  Reyneau. 
2500  w.  Elec  \Vld — Dec.  15.  1917. 
Equations  developed  and  curves  plotted 
to  illustrate  how  most  economical  size 
of  wire  may  be  determined. 

MISCELLANY 

Institution  of  Electrical  Engineers 

Mr.  C.  H.  W'ordingham's  Presidential 
.\ddress  to  the  Institution  of  Electrical 
Engineers  (82834  .W  3300  w.  Elec'n 
— Xov.  16,  1917.  Serial,  1st  part.  (Ab- 
tract.)  The  present  and  future  work 
of  the  Institution. 

South  Africa 

The  .Association  of  Municipal  Elec- 
trical Engineers  (Union  of  South  Afri- 
ca) (8283^2  A).  John  Roberts.  Presi- 
dential address.  3000  w.  Elec'n — Xov. 
16,  1917.  Particularly  South  .African  in- 
dustries and  their  development.  Con- 
ditions due  to  war. 
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BRIDGES 

Arch 

Design  and  Construction  of  the  Third 
A\enuc,  Sonth,  Concrete-Steel  Arch 
Bridge,  Minneapolis,  Minn.  (82883  A). 
Cliarles  F.  Bornefcld.  Ills.  1000  w. 
:\hin  Eng — Dec,  1917.  Plan  of  bridge 
l)artly  curved  having  arches  of  two 
types.  Features  of  interest. 
Bascule 

The  186  Foot  Bascule  Bridge  of  the 
C.  &  N.  W.  Ry.,  Over  the  North  Branch 
of  the  Chicago  River  at  Deering  (83136 
B).  O.  F.  Dalstrom,  with  discussion. 
Ills.  25  pp.  West  Soc  Engrs,  Jl — Sept., 
1017.  Details  of  design  and  construc- 
tion. 
Bridge  Architecture 

Some  Reflections  on  the  Architecture 
of  Bridges  (83236).  1700  w.  Eng  & 
Con — Dec.  26,  1917.  Translated  and 
adapted  from  Sejourne's  "Grandes 
Voutes,"  by  D.  B.  Steinman.  On  the 
artistic  design  of  bridges. 
Long  Plate-Girder 

New  York  Central  Sets  Long  Plate 
(jirder  in  Bridge  (83208).  Ills.  700  w. 
Eng  Nevvs-Rec — Dec.  27,  1917.  Com- 
plicated West  Shore  crossing  near  New 
Durham,  N.  J.  Two  wrecking  cranes 
place  105-ton  member,  131^^,  ft.  long. 
Metropolis  Bridge 

Designing    the    720-Foot    Metropolis 
Span     (83092).       Ills.       2500    w.       Eng 
Ncws-Rec — Dec.    20,    1917.      Details    of 
span   of  Ohio   River  bridge. 
Protection 

Methods  of  Protecting  Steel  Work  of 
Marshall  Ave.  Bridge,  St.  Paul,  from 
High  Water  (83237).  Ills.  800  w.  Eng 
&  Con — Dec.  26,  1017.  Explains  condi- 
tions and  methods  of  protection  used. 
War  Construction 

French  Engineers  Span  .Msne  River 
Cnder  Shell  Fire  (S2724).  Robert  A. 
Drake.  Ills.  2000  w.  Eng  News-Rec — 
Nov.  29,  191 7.  Details  of  construction 
of  bridge  to  replace  one  destroyed  by 
Germans. 

CONSTRUCTION 

Building  Details 

Balcony  of  Concrete  Theater  Has 
Xovcl  Framing  (82726).  Ills.  1800  w. 
F".ng  News-Rec — Nov.  29,  1917.  Diag- 
onal beams  reduce  cantilever  moments. 
Cinder-concrete   steps   reduce   loads. 

Steel-Frame  Hall  Forms  Top  Story 
of  Concrete  Building  (82975).  His.  1000 
w.  Eng  News-Rec — Dec.  13,  1917.  De- 
tails of  structural  framing  in  a  rein- 
forccd-concrcte  building  in  Chicago. 

Structural  Features  of  130  Vt.  Tower 
of  New  Pennsylvania  Freight  Station  in 
Chicago  (83232).  Jos.  E.  Love.  Ills. 
000  w.  Eng  &  Con — Dec.  26,  1917.  De- 
tails of  the  steel  frame,  the  wind  load- 
ing and  bracing. 
Buildings 

The  New  Buildings  of  Massachusetts 
Institute  of  Technology  (83267  B). 
f^ieorge  Filing.  .Mso  Student  Housing, 
by  H.  E.  Kebbon.  Ills.  &  9  plates. 
2000  w.  .Xrch  For — Dec,  1917.  .'\n  ap- 
preciation   of   the   architecture. 

What  Is  Mill  Building  Construction? 
^83203).  !■■.  W.  Dean.  Ills.  4500  w. 
Eng  Ncws-Rec — Dec  27,  1017.  Essen- 
tials governing  this  type  of  fire-resist- 
ing building. 


Cantonments 

Engineering    and    Construtcion    I'"ea- 
tures  of  Cantonments  (82955  A).     Rich- 
ard  C.   Marshall,  Jr.     Ills.'  2000  w.     E 
Cb  Phila,  Jl— Dec,  1917.     Problems  met. 
Concrete 

Concrete     Building    Has    Long-Span 
(;irders  and   Floor   (82730).     Ills.     1000 
w.       Eng     Ncws-Rec — Nov.     29,     191 7. 
Building  details  at  Emory  University. 
Concrete  Piles 

r.otonpalcn  (83316  B).  V.  Disscl- 
koen.  Ills.  2600  w.  Ingcnieur — Nov. 
24.  1917.  Design  and  application  of 
concrete  piling  developed  by  Dutch  en- 
gineers. 
Contract  Forms 

"Cost  Plus"  Contract  I''orms  of  Fred 
T.  Ley  &  Co.,  Inc.,  FIurley-Mason  Co. 
and  Ferro  Concrete  Construction  Co. 
<83-233l.  4000  w.  Eng  &  Con— Dec. 
26,  1917.  Main  features  of  contract 
forms  of  these  companies. 

"Cost  Plus"  Contract  Forms  of  Stone 
&  Webster  (82722).  1500  w.  Eng  & 
Con — Nov.  28,  1917.  Gives  forms  used 
by  this  concern. 

The  "Cost  Plus"  Form  of  Contract 
L'sed  on  Cantonment  work.  Including  a 
Schedule  of  Equipment  Rental  Rate? 
(82723).  5000  w.  Eng  &  Con — Nov. 
28,  1917.  '  Form  of  government  con- 
tract. 
Factories 

Construction  of  a  "Standard"  Factory 
Building  for  the  New  York  Air  Brake 
Co.,  at  Watertown,  N.  Y.  (82903).  Ills. 
1000  w.  Ry  Rev — Dec.  8,  1917.  De- 
tailed   description. 

L'nusual     Factory     Layout     Designed 
to    Simplify    Operation     (82727).      Ills. 
1200  w.     Eng  News-Rec — Nov.  29,  1917. 
,\  concrete  buildin"  in  Flushing,  L.  I. 
Fireproofing 

Fire  Proof  Building  Construction  bv 
Cement  Gun  Process  (83235).  Ills.  700 
\v.  Eng  &  Con — Dec.  26,  1917.  Work 
of  the  Cement  Gun  Construction  Co.  of 
Chicago. 
Floors 

Chicago  Reinforced-Concrete  Flat- 
Slab  Ruling  .Amended  (83095).  4000  w. 
Eng  News-Rec — Dec,  20,  1917.  New 
ordnance  changes  certain  features.  Also 
"Why  the  Chicago  Flat-Slab  Ruling 
Was  Revised.  John  Krippner.  Ills, 
Comments. 
Housing 

Building  Frame  Houses  for  Miners 
.\s  a  Contract  Job  (83205).  C,  S.  Rind>- 
foos.  Ills.  1800  w.  Eng  Nevvs-Rec — 
Dec.  27,  1917.  Methods  used  in  build- 
ing several  hundred  for  West  Virginia 
Company. 

Construction  of  Industrial  Villages 
for  Workmen  (82719).  Ills.  2000  w. 
Kng  &  Con — Nov.  28,  1917.  Details  of 
])ropositions  completed  and  in  progress. 
I  lousing  and  Town  Planning  Prob- 
lems .\ftcr  the  War  (83201  A).  4500  w. 
Surv'r — Nov.  23,  1917.  Interim  report 
of  Technical  Conference  of  National 
Council. 

Housing  Developments  at  Lee  Park, 
and  Wanamie  (82908).  E.  H.  Poggi, 
Ills.  1800  w.  CI  Age— Dec.  8,  1917. 
Conveniences  provided  in  modern  mine 
houses. 

Housing  Problems  .After  the  War 
(83058    ,\).      S.    D.    ,\dshead,      2000    w. 


Surv  r— Nov,  30,  1917.  Serial,  1st  part, 
hirst  of  a  course  of  si.x  lectures  bcinc 
delivered  in   London. 

Industrial  Housing  Problems  (83212 
A).  Leslie  H.  Allen.  Ills.  3500  w 
Iron  Age— Dec.  27,  1917.  Essentials  of 
dwelhngs  for  skilled  and  unskilled 
workers.  From  paper  before  Natl, 
Housing  Assn..  Chicago. 
Industrial  Buildings 

Getting  the  Greatest  Return  from 
Plant  Investment  (83295  A).  Hugh  M, 
\\  barton.  1000  w.  Ind  Man— Jan., 
1918.  Design  of  industrial  buildings 
for  their  eflfcct  on  quantity,  speed  arid 
cost  of  production. 
Methods 

How  Construction  Was  Speeded  Up 
by  Doing  Three  Jobs  at  One  Time 
(8>856).  Ills.  1600  w.  Eng  News-Rec 
—Dec.  6,  1917.  Increasing  the  height 
of  three  dams  on  Huntington  Lake, 
(.alif,,  permitted  concentration  of  labor.' 
Retaining  Walls 

Notes  on  Earth  Pressures  and  Re- 
taming  Walls  (83160  A).  Milo  S.  Ket- 
chum.  Ills.  2500  w.  Univ  Col  Jl  Eng 
—Oct.,  1917.  Supplementary  to  the 
writer's  The  Design  of  Walls,  Bins, 
and  Grain  Elev.iiors. 
Tunnels 

-Methods  Employed  in  the  Construc- 
tion of  a  Siphon  Tunnel  Under  the  Mil- 
waukee River  (82881  A).  A.  L.  Golin- 
kin.  Ills.  2200  w.  Mun  Eng — Dec, 
1917.  Details  of  one  of  three  large! 
concrete,  double-deck  siphons  includ'cd 
in  the  new  intercepting  sewer  system. 
Wrecking 

Fire  .Aids  a  Heavv  Iron  Ball  in 
\\  recking  a  Modern  Reinforced  Con- 
crete Building  (82720).  Jos.  E.  Love 
Ills.  1000  w.  Eng  &  Con— Nov.  28, 
1917-  Wrecking  methods  efifocting  a 
saving  of  time  and  labor, 

IRRIGATION  AND  RECLAMATION 

Drainage 

The  Drainage  of  Bombay  (83153  \). 
t.  Carkeet  James.  2500  w.  Siirv'r — 
Dec  7,  1917.     Historical  review. 

Economy 

Factors  AiTccting  Economical  Use  of 
Water  in  Irrigation  (82972).  W.  L. 
Powers,  in  Bui.  of  Ore.  Experiment 
Station.  1200  w.  Eng  &  Con — Dec.  12, 
1917-     Results  of  experimental  studies. 

Hydraulic  Filling 

Five  Million  Yards  Moved  to  Dam 
Three  Rivers  (83207).  Ills.  2000  w. 
Hug  News-Rec — Dec.  27,  191 7.  Account 
of  work  at  Bridgewator  (N.  C).  Flow 
of  two  watersheds  diverted  on  third. 

Philippines 

Philippine  City's  Lowland  Raised  bv 
Harbor  Dredging  (83204).  W.  C,  A'. 
Palmer.  Ills.  1200  w.  Eng  Ncws-Rec 
—Dec  27,  191 7.  Property  in  Tloilo  de- 
veloped by  soiling  fill  to  private  owners 
anil  bx-  creating  public  areas. 

MATERIALS  AND  CONSTRUC- 
TION 

Cement 

Specifications  and  Methods  of  Tests 
for  Portland  Cement  (82042  D).  Tils, 
19  pp.  A  S  C  K,  Pro— Nov.,  1917.  Rec- 
ommended by  Joint  Conference  on  Uni- 
form Methods  of  Tests  and  Standard 
Specifications   for   Cement. 
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Colloids  .      , 

The  Colloidal  Slate  of  Matter  in  its 
Relation  to  tlie  Asphalt  Industry  (8j7t)3 
\).  Clifford  Richardson.  4000  w.  Met 
&  Chcm  Eng— Dec.  i,  IQI?-  On  the 
colloids  of  asphalts  and  related  niatc- 
rals.     Read  before  St.  Paul  Eng.  Soc. 

Concrete 

Notes  on  the  U.ses  of  Concrete 
(83179).  A.  E.  Eastman.  Ills.  1800  w. 
Can  Engr— Dec.  20,  1917.  Advantages 
and   disadvantages   of   various    uses. 

Concrete  Piles 

Discussion  of  "The  History  and  Pres- 
ent Status  of  the  Concrete  Pile  Indus- 
try" (82900  B).  Ills.  45  PP-  Bos  Soc 
C  E,  Jl — Nov.,  1917.  Discussion  of 
Charles  R.  Gow's  paper. 
Conservation 

Conservation   (83222  A).     J.  P.  Mur- 
phy, with  discussion.     Ills.    35  PP-     Can 
Ry   Cb — Nov.  9,   1917.     Calls  attention 
to  waste,  particularly  railway  materials. 
Cotton   Baling 

Cotton  Baling  and  Sampling  (83073 
A).  Ills.  800  w.  Engr— Nov.  23,  1917- 
Detailed  description  of  a  horizontal 
cotton  baling  press,  and  a  machine  for 
taking  merchant  samples. 
Rock  Products 

The  Preparation  of  Rock  Products 
(83137  B).  Raymond  W.  Dull,  with 
discussion.  Ills.  12  pp.  West  Soc 
Engrs,  Jl — Sept.,  1917.  Proper  meth- 
ods to  use  with  particular  reference  to 
washing  and  sizing. 
Steel  Columns 

Final  Report  of  the  Special  Commit- 
tee  on   Steel   Colunms  and  Struts   (83,- 
J73  D).     Ills,     50  pp.     A  S  C  E,  Pro- 
Dec,  1917. 
Wood  Preservation 

Economic  Importance  of  Wood  Pre- 
servation (82009).  Kurt  C.  Barth.  Ills. 
2500  w.  Eng  &  Min  Jl— Dec.  8,  1017. 
Steps  leading  to  the  successful  appli- 
cation of  methods. 

MEASUREMENT 

Beams 

Graphical  Determination  of  Beam 
Deflections-  (82892).  Jesse  B.  Kom- 
mers.  Ills.  1500  w.  Wis  Engr — Nov., 
1917.  Works  out  numerical  problems 
for  the  common  cases  of  beam  load- 
ing. 

Columns 

Long  Columns  Carrying  Distributed 
Loads  (83066  A).  Arthur  Morley.  2000 
w.  Engng — Nov.  30,  191 7.  Considers 
Mr.  Koga  Kato's  incthod  of  solution 
and  his  results;  also  explains  a  method 
the  writer  has  used. 

Floor  Test 

Test  of  Reinforced  Concrete  Floor 
in  the  Western  Newspaper  Union 
Building,  Chicago  (82718).  Jos.  E. 
Love.  Ills.  1200  w.  Eng  &  Con — 
Nov.  28,  1917.  .Account  of  test-cover- 
ing three  weeks  and  costing  about 
$3,000. 

"  Mass  " 

The  M:uch-Abused  Term  "Mass"  in 
Engineering  Calculations  (82957  .\). 
Carl  Bering.  2500  w.  E  Cb  Phila — 
Dec,.   1917.     Explanatory. 

Shear  Diagram 

Shear  Diagram  for  Bent-up  Bars  (82,- 
721).  Frank  S.  Bailey.  500  w.  Eng 
&  Con — Nov.  28,  1917.  Simplified  meth- 
od of  determining  the  value. 

Surveying 

Photo-Surveying  (82958  A).  R.  S. 
Swinton.  Ills.  2500  w.  Mich  Tech-- 
Dec.,  1917.  Methods;  instruments; 
practice,  etc. 


Tunnels 

Lines  and  Grades  in  Tunnels  of  Small 
Diameter  (82901  B).  Henry  B.  Pratt. 
Ills.  900  w.  Bos  Soc  C  E,  Jl — Nov., 
191 7.  Method  devised  by  which  the 
instrument  could  be  attached  to  the 
roof  of  the  tunnel  in  an  inverted  posi- 
tion. 

Survey  Methods  Used  on  the  Wilson 
Avenue  Tunnel,  Chicago,  111.  (83138  B). 
H.  W.  Clausen.  Ills  &  Plates.  12  pp. 
West  Soc  Engrs,  Jl— Sept.,  1917.  Meth- 
ods described. 
Weirs 

.\utographic  Flow  Curve  for  Any 
Weir  (83223  A).  Irving  Porter  Church. 
1500  w.  Corn  C  E — Nov.  19,  1917.  De- 
scribes and  demonstrates  the  design  of 
an  automatic  appliance  devised  by  the 
writer. 

The  Effect  on  Orifice  and  Weir  Flow 
of  Slight  Roundings  of  the  Upstream 
Edge  (83224  A).  Jacob  O.  Jones.  Ills. 
3000  w.  Corn  C  E — Nov.,  1917.  De- 
tails of  experimental  investigations 
showing  the  effect  on  weir  flow  is 
comparatively  small. 

MUNICIPAL 

Activated  Sludge 

Some  Conclusions  Reached  at  Mil- 
waukee on  Treatment  of  Sewage  by 
Activated  Sludge  Process  (82884  A). 
3500  w.  Mun  Eng — Dec,  1917.  Results 
of  observations  and  studies  of  the  op- 
eration of  the  sewage  testing  station. 

Garbage 

The  Eft'ect  of  the  War  on  the  Pro- 
duction of  Garbage  and  Methods  of 
Disposal  (82969).  From  paper  by  I.  S. 
Osborn.  2000  w.  Eng  &  Con — Dec 
12,  1917.  Considers  decrease  in  quan- 
tity and  quality  and  tendency  to  change 
methods  of  disposal. 

Public  Works 

Porthcawl  and  Its  Public  Works  (83,- 
229  N).  Frederick  Hatcher,  with  dis- 
cussion. Map  &  Ills.  24  pp.  Instn 
Mun  Cnty  Engrs,  Jl — Nov.,  1917. 
Drainage,  water  supply,  sea  wall  im- 
provement, etc.  in  Wales. 

Refuse 

Recommended  Metliods  for  the  Col- 
lection and  Disposal  of  Refuse  in  Louis- 
ville, Ky.  (82885  A).  Samuel  A.  Gree- 
ley. Ills.  3000  w.  Mun  Eng — Dec, 
1917.  Results  of  field  inspection. 
Treatment  of  garbage,  ashes,  rubbish, 
tins,  and  inixed  refuse. 

Sewage 

Copper  in  Sewage  at  the  New  Haven 
Sewage  Experiment  Station  (82787  B). 
F.  W.  Mohlman.  Ills.  2500  w.  Jl  Ind 
&  Eng"  Chem — Dec,  1917.  Reasons  for 
investigations;  details  of  plant  and 
inoccsses,  etc. 

Street  Openings 

Method  and  Cost  of  Using  Com- 
pressed Air  Equipment  in  Making 
Street  Openings  (82882).  Ills.  1000 
w.  Mun  Eng — Dec,  191 7.  Rcsidts  ob- 
tained by  applying  air-tools. 

ROADS   AND   PAVEMENTS 

Administration 

The  New  Kansas  State  Highway  .Ad- 
ministration Law  (82849).  W.  S.  Gear- 
hart.  3000  w.  Eng  &  Con — Dec.  5, 
1917.  Paper  before  the  Oklahoma  Eng. 
.Soc.  outlining  the  new  sj'stem. 
Concrete 

Building  State-Aid  Concrete  Road 
Near  Grand  Rapids  (82728).  1500  w. 
Eng  News-Rec — Nov.  29,  191 7.  Meth- 
ods  of   construction. 


Construction  Costs 

Reducing   Construction   Costs  by  In- 
creased Efficiency  (83040).     W.  Huber. 
5000    w.      Br    Rds    &    Sts — Dec,    1917. 
Suggestions    for   road   construction. 
Gravel 

Two  Methods  of  Maintaining  Gravel 
Roads  in  Maine  (83206).  Ills.  1200  w. 
Eng  News-Rec — Dec.  27,  1917.  De- 
scribes methods.  Chief  reliance  is. 
placed  on  annual  tar  treatment. 
Highways 

Intense  Study  of  Highways  Forced 
by  Circumstances  (83094).  2000  w.  Eng 
.\ews-Rec — Dec.  20,  191 7.  Changes, 
made  necessary  by  heavier  and  speed- 
ier traffic.     New  types. 

Military  and  Other  plighways  in 
War  Time  (82974).  William  D.  Sohier. 
6000  w.  Eng  News-Rec — Dec.  13,  1917. 
.\ddress  at  Richmond,  Va.,  before  Am. 
.Assn.  of  State  Highway  Officials. 
Missouri  Surveys 

Instructions  of  Missouri  State  High- 
way Department  for  Making  State 
lioad  Surveys  and  Plans  (82850).  2200 
w.  Eng  &  Con — Dec  5,  1917.  Re- 
cently issued  regulations. 
Pavements 

Concentrated  Pressure  Causes  Many 
Pavement  Failures  (82858).  A.  H. 
Hinkle.  Ills.  1000  w.  Eng  Nevi-s-Rec 
— Dec  6,  1917.  Crick  surfaces  partic- 
ularly suft'er. 

The  Selection  of  a  Pavement  (82893). 
Louis  C.   Rockett.     2500  w.     Wis  Engr 
— Nov.,  1917.     Requisites  of  good  pave- 
ments; life,  cost,  traffic,  etc. 
Reconstruction 

Reconstruction  of  the  Eaton  "  Model 
Highway "  (82749).     His.    2500  w.    Can 
Engr — Nov.  29,   1917.     Made  necessary 
by  cliange  in  traffic  conditions. 
Road  Act 

Good  Progress  Made  in  Operation 
of  Federal-Aid  Road  Act  (83093).  2500 
w.  Eng  News-Rec — Dec.  20,  1917. 
.Address  of  Logan  Waller  Page  before 
.\m.  .Assn.  of  State  Highway  Officials. 
Road  Materials 

F'inal  Report  of  the  Special  Commit- 
tee on  Materials  for  Road  Construc- 
tion and  on  Standards  for  Their  Test 
and  Use  (83272  D).  30  pp.  A  S  C  E, 
Pro — Dec,  1917. 
Transportation  Problems 

Improved  Highways  and  Waterways 
as  War  Necessities,  as  Viewed  by  Gen- 
eral Goethals  and  Major-General  Black, 
Chief  of  Engineers,  United  States  Ar- 
my (83119).  3500  w.  Mfrs'  Rec — 
Dec,  20,  1917.  Statements  of  two  emi- 
nent engineers. 
Wood  Block 

Creosoted  Block  Can  Be  Laid  on 
Hardened  Pitch  Cheaper  Than  on  Dry 
Mortar  (83096).  Walter  Buehler.  Ills. 
2000  w.  Eng  News-Rec — Dec.  20, 
1917.     Details  of  construction. 

WATER  SUPPLY 

Atmospheric  Pollution 

Atmospheric  Pollution  and  the  Im- 
purities of  Rain-Water  (S3072  A). 
John  B.  C.  Kershaw.  2500  w.  Engr — 
Nov.  23,  1917.  Results  of  two  years' 
observations  in  twelve  English  towns 
and  cities. 

Cantonments 

Construction  Features  of  Water  Sup- 
ply System  and  Sewerage  Works  for 
the  Camp  Custer  Cantonment  (82068). 
Ills.  3500  w.  Eng  &  Con— Dec.  12, 
1917.  Details  of  this  work  at  a  camp 
in    Michigan. 
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Dams 

Calaveras  Hydraulic  Fill  Earth  Dam 
(S315S  A).  G!  a.  Elliott.  Ills.  3000 
\v.  Univ  Col  Jl  Eng — Oct.,  1917.  De- 
sign, construction,  and  related  matters. 
La  Loutre  Dam  .Across  St.  Maurice 
River  Completed  (83263).  Charles 
Luscombe.  Ills.  2500  w.  Can  Engr 
— Dec.  2^,  1917.  Transportation  dit- 
liculties,  construction,  etc. 
Laboratories 

American  Water  Works  Laborato- 
ries 1,82970).  Abstract  of  paper  by  J. 
J.  Hinman,  Jr.,  before  Am  W-\\  oiks 
Assn.  2500  \v.  Eng  &  Con — Dec.  12, 
1917.  Summary  of  results  of  investiga- 
tion. 
Manganese 

Manganese  in  the  Water  Supplv  of 
Pierre,  South  Dakota  (82860).  J.'  W. 
Sale.  Ills.  1200  w.  Eng  News-Rec — 
Dec.  6,  1917.  Two-inch  mains  badly 
clogged.  Aeration  and  milk  of  lime 
treatments  prove  effective  in  labora- 
tor}-  tests. 
Pipe  Lines 

Air  Tanks  on  Pipe  Lines  (82944  D). 
9  pp.  A  S  C  E,  Pro — Nov.,  1917.  Con- 
tinued discussion  of  Minton  M.  War- 
ren's paper. 

Overland  Pipe  System,  Ottawa  Wa- 
terworks (83178).  L.  McLaren  Hun- 
ter. Ills.  1000  w.  Can  Engr — Dec. 
20,  1917.  Details  of  the  system  and 
its  structures. 
Potable  Water 

La  Stcrilizzazione  dell'  Acqua  a 
Scopo  Potabile  (83303  B).  1200  w. 
Monitore  Tecnico — Oct.  30,  1917.  Wa- 
ter sterilization  plants  now  in  use  \\\ 
Europe  and  South  America. 
Purification 

Electrically  Operated  Purification 
Plant  at  Great  Falls,  Mont.  (83032). 
Ills.  1280  w.  Elec  Rev,  Chi — Dec.  15, 
1917.  Details  of  equipment  and  opera- 
tion. 

Ultra-Violet  Rays  Finish  Treatment 
of  Henderson  Water-Supply  (82729'). 
A.  T.  Smith.  Ills.  700  w.  Eng  News- 
Rec — Nov.  29,  1917.  Sedimentation, 
mechanical  filter,  and  ultra-violet  puri- 
fication plant. 
Rates 

The  Basis  of  Water  Charges  in  Ur- 
ban Areas  from  the  Point  of  View  of 
Common  Utility  (83057  A).  E.  C.  Rod- 
da.  Extracts  from  paper  before  Munic. 
W.-Wks.  Assn.,  Birmingham.  2500  \v 
Surv'r — Nov.  30,  1917.  Rate  regula- 
tion. 
Records 

Pumping  Station  Cost  and  Efficiency 
Records  (82748).  Mark  Wolf.  2000  w. 
Natl  Engr — Dec,  1917.  System  used 
for  thirty-one  pumping  plants  in 
nrooklvn. 


Supply 

Water  Supply  and  Wafer  Power 
(82746).  R.  W.  Lewis.  2000  w.  Natl 
Engr— Dec,  1917.  Estimates  and  ele- 
ments  determining  supply. 

Tunnel   Lining 

Design  and  Construction  Methods 
for  Copper  Lining  for  City  Tunnel  of 
New  York  Catskill  Aqueduct  (82971). 
4000  w.  Eng  &  Con — Dec.  12,  1917. 
Information  from  last  annual  report  of 
N.  Y.   City  Board  of  Water  Supply. 

Water  Hammer 

Pulsations  in  Pipe  Lines,  as  Shown 
by  Some  Recent  Tests  (83274  D).  10 
pp.  A  S  C  E,  Pro— Dec,  1917.  Dis- 
cussion of  H.  C.  Vensano's  paper. 

Water  Works 

The  Ystradfellte  Water  Works  (83,- 
230  N).  D.  M.  Davies,  with  discus- 
sion. Maps  &  Ills.  22  pp.  Instn  Mun 
&  Cnty  Engrs,  Jl — Nov.,  1917.  Sources 
of   suppl)',   works,   cost,   etc. 

WATERWAYS   AND   HARBORS 

Barge  Canal 

New  York's  New  Canal  Ready  in 
191S  (82709  A).  M.  E.  Mutchler.  Ills. 
&  r^Iap.  2000  w\  Mar  Rev — Dec,  1917. 
Serial,  1st  part.  Information  concern- 
ing the  Barge  Canal  system  and  the 
region    it    will    serve. 

Canals 

Mid-Scotland  Ship  Canal  Schemes 
(83075  A).  Maps.  3000  w.  Engr — 
Nov.  30,  1917.  History  of  the  project 
and   the   proposed   routes. 

Alimentazione  Idrica  di  un  Canale 
Navigabile  da  Savona  a  Torino  (83,- 
301  B).  Ills.  3000  w.  Monitore  Tec- 
nico— Oct.  20,  1917.  Sj'stem  of  inter- 
nal waterways  for  Italj-.  Profile  and 
sections  of  proposed  canals. 

The  Cape  Cod  Canal  (82945  D)-  13 
pp.  -A.  S  C  E,  Pro — Nov.,  1917.  Dis- 
cussion of  William  Barclay  Parsons' 
paper. 

Het  Kanaal  naar  Twenthe  (83311  B). 
D.  A.  Van  Heyst.  Ills.  Colored  Map. 
5200  w.  Ingenieur — Oct.  13,  1917.  Map 
and  general  plans  for  a  new  system 
of  canals  in  Holland. 

Dredges 

The  Three  15-Cubic  Yard  Dipper 
Dredges,  Gamboa,  Paraiso,  and  Cas- 
codas,  as  Supplied  and  Used  on  the 
Panama  Canal  (82943  D).  20  pp.  A  S 
C  E,  Pro — Nov.,  1917.  Continued  dis- 
cussion of  paper  by  Rav  W.  Berdeau, 
Jr. 
Harbors 

Harbor  Improvements  for  Imperial 
Trade  (83132  .\^.  1500  w.  Engng — 
Dec.  7,  1917.  Requisites  of  British 
ports.     Lord  D'.'\bernon's  work. 


Louisiana  Waters 

Louisiana  Waters,  and  Their  Indus- 
trial Possibilities  (83014  A).  Welman 
Bradford,  with  discussion.  Map  oq. 
?,P-  -hf--  .  -^"S  Soc,  Pro— Dec,  1917 
Possibilities  and  proposed  develop- 
ment. ' 

Surface  Waters 

Ice  Diversion,  Hydraulic  Models  and 
Hydraulic  Similarity  (83270  D)  Ben- 
jamin F.  Groat.  Ills.  3000  w.  A  S 
\  J-  ^'■9— Dec,  1917.  New  method 
ot  diverting  surface  water  and  all 
Hoating  materials  to  prevent  jams  in 
canals  and  rivers. 
Water  Level 

Der  Watcrsnood  van  1916  en  Zijn- 
Gevolgen  (83312  B).  C.  J.  A.  Reigers- 
man.  Ills.  14,000  w.  Serial,  1st  part 
Ingenieur-Oct.  20,  1917.  Discussion 
ot  Hood  conditions  and  mean  water 
level  in  Dutch  interior  waterwavs  En- 
gineering  work,   surveys,   etc. 

See  also  Tmnsport.^tio.v  Problems- 
under  Roads  and  Pavements. 

MISCELLANY 
A  S  C  E 

The  Activities  of  the  American  So- 
ciety of  Civil  Engineers  During  the 
nl^^.  Twenty-five  Years  (83271^  D). 
Charles  Warren  Hunt.  Ills.  75  pp  -v 
S  C  E,  Pro— Dec,  1917.  Review  of 
the  most  interesting  accomplishments. 
China 

The  Commercial  Development  of 
Engineering  in  China  (83199  Al.  S 
W.  B.  McGregor.  Map.  2000  w 
Elec  n— Dec  7,  1917.  Serial,  ist  part. 
Changes  in  progress  and  modern  im- 
provements being  introduced. 
Engineers 

.Awakening  Recognition  of  the  En- 
gineer (83209).  Eraser  S.  Keith.  1700 
w.  Eng  News-Rec— Dec  27.  1917.  Ex- 
tracts from  address  before  Can.  Soc 
of  Civ.  Engrs.  The  status  and  future 
of  the  engineering  profession. 
Land  Clearing 

Method  and  Cost  of  Clearing  Cut 
Over  Land  With  Powder  (83139)7  Ills. 
2500  w.  Eng  &  Con— Dec.  19,  1917. 
Results  obtained  by  the  use  of  blasting 
powder  in  Idaho. 

Method  of  Burning  Stumps  in  Place 
in  Land  Clearing  (83140).  From  paper 
by  I.  D.  Charlton.  1500  w.  Eng  &  Con 
—Dec.  19,  1917.  Methods  that  have 
been  tried  in  Washington. 
Tropics 

Engineering  in  the  Tropics  {S^l^o 
.\).  Leslie  E.  Miner.  Map  &  Ills.  3000 
w.  Univ  Col  Jl  Eng — Oct.,  1917.  Ex- 
periences in  building  the  Madcira-Ma- 
more  Railway. 
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Address 

IVesidciitial  .\ddress  of  Mr.  Alex- 
ander Cleghorn  (82932  N).  40  pp. 
Instn  E  &  S  Scot,  Trans — Nov.,  1917. 
Deals  mainly  with  recent  progress  in 
marine  engineering  and  steps  taken  to 
establish  an  Association  in  Scotland  for 
scicntilir  and  industrial  research. 

Concrete  Boats 

Sulle  Navi  in  Cemcnto  .Armato  (83,- 
394  B).  Ills.  1200  w.  L'Industria— 
N'ov.  21,  1917.  Design  and  construc- 
tion of  reinforced  concrete  vessel  98 
ft.  long. 


Diesel  Engines 

Notes  on  Operation  of  Submarine 
Diesel  Engines  (83020  F\  F.  C.  Sher- 
man. 4000  w.  Am  Soc  Nav  Engrs,  Jl 
— Nov.,  1917.  Results  of  four  years' 
experience  in  operating  engines  of  the 
two-cycle  Neurnbcrg  type. 
Evaporator 

Test  of  Schufte  and  Kocrting  Eva- 
porator (83021  F).  M.  C.  Stuart.  Ills. 
3000  w.  Am  Soc  Nav  Engrs,  Jr — Nov., 
1917.  Data  regarding  evaporator  per- 
formance developed  during  a  recent 
test. 


Freighters 

New  Southern  Pacific  Freighters 
(82818  A).  Ills.  Supplement.  2000  w. 
Int  Mar  Eng — Dec,  1917.  Single- 
screw  vessels  built  at  Newport  News. 
Design,  machinery  and  equipment. 
Merchant   Marine 

Our  Merchant  Marine.  Present  and 
Future  (83228  B).  Irving  L.  Evans, 
with  discussion.  12  pp.  Clcvc  Eng 
Soc,  Jl — Nov.,  1917.  The  manning  of 
the  merchant  marine.  How  it  may  be 
accomplished.  The  question  of  of- 
ficers. 
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New  Ship 

Kctcls  III  lluli)vvcitiiigcn  van  do 
Xicuwc  \'rarlitsclKi)cn  '•  Xcdcrland " 
(«33i3  B).  J.  E.  DuC.  MiiUcr.  Ills. 
5200  w.  Ingonieiir— Nov.  3,  KJi?-  Boil- 
ers and  engines  of  a  recently  con- 
stnu-ted  Dutcli  sliip. 

Propelling  Engines 

Standard  I'ropi-llinK  Engines  for 
British  Standard  Ships  (83068  A).  Ills. 
&  Plate.  1200  vv.  Engng— Xov,  30, 
1917.       Descriptive. 

Salving 

Salved  After  Two  \cars  on  Kocks 
(8270S  A).  Ills.  700  w.  Story  of  the 
salving  of  "Western  Star"  in  Georgian 
bay,  Lake   Hnron. 

Screw  Propellers 

Balancing  of  Rotating  Masses,  With 
Special  Reference  to  Screw  Propellers 
(83167  A).  J.  J.  King-Salter.  Ills. 
2000  w.  Aust  Min  Stand — No.v.  22, 
IQ17.  Serial,  1st  part.  Read  before 
the   Eng.   Assn.   of  N.   S.   W.      Reviews 
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canses  of  the  want  of  rnnning  balances 
in    rotating    masses   and    means    of   cor- 
recting. 
Shipbuilding 

Concrete  Shipbuilding  Firmly  Estab- 
lished by  Norwegian  Firms  (82973J. 
Ills.  2000  w.  Eng  News-Rec — Dec. 
13,  1917.  .-\ccount  of  work  accom- 
plished in  past  18  months. 

Notes  on  Shipbuilding  (83013  A).  F. 
J.  French,  with  discussion.  2;^  pp.  La 
Eng  Soc,  Pro — Dec.,  1917.  Problems 
to  be  solved  by  the  prospective  ship- 
l)uilder. 

Progress  in  Reinforced  Concrete 
Ship  Building  (83234).  Ills.  1200  w. 
Eng  &  Con — Dec.  26,  1917.  Work  in 
progress  bv  a  number  of  companies. 

The  Men  Who  Will  Build  the  Ships, 
How  the  Department  of  Labor  Will 
Get  Them  (82817  A).  C.  T.  Clayton. 
2500  w.  Int  Mar  Eng — Dec,  1917. 
Methods  the  U.  S.  Government  will 
use  to  secure  125,000  shipyard  workers. 
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Steering 

Notes  on  Steering  Gears,  Rudders, 
Torque,  and  Steering  Engine  Perfor- 
mance (83169  A).  Lucian  E.  Under- 
wood. Ills.  3500  w.  Am  Soc  Mar 
Dftn,  Jl— Oct.,  191 7.  Methods  of  con- 
trol and  operation. 

Unloading 

.\  New  and  Novel  System  of  Vessel 
Unloading  (82869).  Ills.  1500  w.  Ry 
.\ge  Gaz — Dec.  7,  1917.  Automatic  cai 
loading  machine  with  electric  weigh- 
ing  devices   on   an   open   pier. 

Valve  Gears 

Balance  Cylinders  vs.  Lovekin  As- 
sistant Cylinders  for  Valve  Gears  (83,-. 
171  A).  O.  J.  Peterson.  Ills.  1000  w. 
Am  Soc  Mar  Dftn  Jl — Oct.,  1917.  Com- 
l)arison  of  the  performances. 

Vent  Pipes 

Determining  the  Size  of  Air  Escape 
or  Vent  Pipes  (83170  A).  Samuel  B. 
Crosby.  800  w.  Am  Soc  Mar  Dftn, 
Jl — Oct.,   1917.     Outlines  method. 
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BASE    METALLURGY 

C°PPe'"  .  ,x-  .    r 

The  .\rbouin  Copper  Mines  at  Car- 
dross  (82813  N).  Lionel  C.  Ball.  Ills. 
3500  w.  Qnsd  Gov  Min  Jl— Oct.,  1915. 
Serial,  1st  part.  History,  geology,  ore 
deposits,  mineralogy,  mining,  and 
transport. 

Lead 

The  Lead  Situation  in  Canada  (82.- 
979  N).  Alfred  Stansheld.  1500  w. 
Can  Min  Inst,  Bui— Dec,  1917..  Ex- 
plains the  situation,  considering  it  un- 
der live  stated  heads. 

Metallurgy 

Metallurgy  and  the  War  (Si22S  A). 
3000  w.  Pahasapa  Qr — Dec,  1017.  The 
development  of  copper. 

Missouri 

The  Mining  District  of  Joplin  and 
Southeast  Missouri  (83188)  .11.  W, 
Kitson.  Ills.  &  Map.  5000  w.  Eng 
&  Min  Jl— Dec.  22,  1917.  Serial,  1st 
part.  Geological  outline  of  the  ore 
deposits  in  the   zinc  and  lead  districts. 

Reverberatory  Practice 

Development  of  Reverberatory  Prac- 
tice at  Copper  Cliff,  Ont  (83190). 
Charles  F.  Mason.  1200  w.  Eng  & 
Min  Jl— Dec  22,  1917.  Describes  de- 
velopment of  side-wall  charging,  and 
the  changes  in  furnace  construction  rc- 
ciuired. 

Tin 

Tin  Dredging  in  Portugal  (832791. 
Frederick  W.  Foote  and  Rastus  S. 
Ransom,  Jr.  Ills.  1000  w.  Eng  & 
Min  Jl — Dec  29.  1917.  American  suc- 
cessful operation  on  the  east  side  of 
Sierra  Estrella  mountains.  Dredge 
operated  by  electricity. 

Zinc 

Losses  in  Zinc  Metallurgy  (82792). 
1200  w.  Eng  &  Min  Jl— Dec.  i,  I9I7- 
Sources  of  waste,  metliods  of  preven- 
tion  and  suggestion    for  improvements. 

Zinc  Ore 

Utilization  of  the  Sulphur  Contents 
of  Zinc  Ore  (82789  A1.  H.  M.  Rid.ge. 
Ills.  4000  w.  .Aust  Min  Stand — Oct. 
25,  1917.  Read  before  the  London  Sec. 
of  Soc.  of  Chem.  Ind.  This  supply  of 
sulphuric  acid. 

COAL  AND   COKE 

Anthracite 

Methods   of   Mining    in    the    Pennsyl- 


vania Anthracite  Field  (8311O  N). 
Hugh  M.  Crankshaw,  with  discussion. 
Ills.  6000  w.  Instn  Min  Engrs,  Trans 
— Nov.,  1917.  Methods  of  working  to 
meet  conditions. 

Canada 

The  Production  of  Coal  and  Coke 
in  Canada  During  the  Calendar  Year 
1916  (82890  N).  John  McLeish.  46  pp. 
Can   Dept   Mines — No.   465.      Statistics. 

Carbon 

X-Rays  and  the  Structure  of  Crys- 
tallized and  Amorphous  Carbon  (83128 
A).  1500  w.  Engng — Dec.  7,  1917- 
Examinations  tending  to  show  only 
two  modifications  of  carbon  instead  of 
three. 

Coal 

I'hr  Coal  (Jperators  of  .America  De- 
fended (82989).  A.  W.  Dean.  1500  w. 
Mfrs'  Rec — Dec  13,  I9I7-  Statement 
on  the  proposed  pooling  plan. 

Coal  Age 

The  Forests  of  the  Coal  -Age  (83111 
N).  D.  H.  Scott,  with  discussion.  Ills. 
30  pp.  Instn  Min  Engrs,  Trans — Nov., 
1917.  From  tlie  viewpoint  of  the  botan- 
ist. 

Coal  Breaker 

A  }iIodern  Antliracite  Preparation 
Plant  (83141).  D.  C.  Ashmead.  Ills. 
2000  w.  CI  Age — Dec.  22,  1917.  De- 
tailed description  of  the  Loomis  break- 
er near  Nanticoke,  Penn. 

Coalfields 

Note  on  the  Correlation  of  Certain 
Seams  in  the  Yorkshire  Coalfield  (83,- 
112  N).  Percy  Fry  Kendall,  with  dis- 
cussion. Plate.  3500  w.  Instn  Min 
Engrs,  Trans — Nov.,  1917.  Examines 
existing  information. 

The  .\reas  and  Deposition  of  the 
Coalfields  of  Western  Europe  (83113 
N).  G.  Blake  Walker,  with  cliscussion. 
2  plates.  IS  pp.  Instn  Min  Engrs, 
Trans — Nov.,  1917.  Reviews  the  his- 
tory  of   the   Carboniferous   Period. 

Coal  Seams 

On  the  Splitting  of  Coal  Seams  by 
Partings  of  Dirt  (82825  A).  P.  F.  Ken- 
dall, with  discussion.  Read  before  the 
Midland  Inst,  of  Min.,  Civ.  &  Mech. 
Engrs.  7000  w.  Colly  Gdn — Nov.  9, 
1917.  Serial,  1st  part.  The  present 
article  deals  with   splits  that  rejoin. 

Coal  Situation 

The  Coal  Situation — .\  National 
Menace     (83146).      J.     D.    .\.     Morrow, 


with  editorial.  2000  w.  Ry  Age  Gaz 
— Dec.  21,  1917.  A  letter  replying  to 
an   earlier  editorial,   with   reply. 

War's  Influence  on  the  Coal  Situa- 
tion (83038).  Charles  H.  Bromley. 
3000  w.  Power — Dec.  18,  1917.  -An- 
alysis, particularly  as  related  to  its  use 
in  the  industries. 
Coal  Waste 

Preventable  Waste  of  Coal  in  the 
United  States  (82916  A).  David  Moffat 
Myers.  8  pp.  .ASM  E — Dec,  1917. 
Largely  through  faulty  operation  of 
boiler  plants. 
Coke 

By-Product  Coke  and  Coking  Opera- 
tions (82915  A).  C.  J.  Ra!Ti.sburg  and 
F.  Vv.  Sperr.  Jr.  Ills.  32  pp.  A  S 
M  E — Dec,  1917.  Account  of  the  gen- 
erally accepted  theory.  Methods  em- 
ployed. 

The  Determination  of  Moisture  in 
Coke  (82889).  -A.  C.  Fieldner  and  W. 
A.  Selvig.  2500  w.  U  S  Bur  Mines — 
Tech.  paper  148.  Investigations  to  de- 
termine the  most  rapid  and  simple 
method  for  use  in  purchasing  coke. 
Coke  Handling 

Coke  Handling  Plant  at  Warrington 
Gasworks    (82840    A).      Ills.      1500    Av. 
Engr — Nov.    16,    1917.      -"Vn   example   of 
coke  handling  bj'  telpher. 
Coking 

Recent  Developments  in  By-Prod- 
uct Coking  (83154  -\).  George  Blake 
Walker.  2500  w.  Jr  &  CI  Trds  Rev- 
Dec  7,  1917.  -Abstract  of  paper  be- 
fore Instn  of  Civ.  Engrs.  Methods  of 
charging  ovens,  recovering  of  by-prod- 
ucts, etc. 
Deep  Boring 

Deep  Borings  in  Y'orkshire,  Kent  and 
Sussex  (83060  A).  2500  w.  Colly  Gdn 
— Nov.  23,  19 1 7.  Particulars  of  sev- 
eral deep  borings  for  coal  investigated 
during  the  year. 
Electrical  Apparatus 

Drying  Colliery  Electrical  .Apparatus 
(83059  A).  L.  Pokes.  Diagrams.  2500 
w.  Colly  Gdn— Nov.  23,  1917.  Sug- 
gests methods. 

Points  on  the  Electrification  of  Col- 
lieries (83062  A).  A.  C.  Nelson.  Ills. 
6000  w.  Colly  Gdn — Nov.  30,  IQIT- 
Favors  the  central  station  supply  and 
gives    applications. 


February,  1918 


France 

The  Coal  Problem  in  France  (8j,- 
8->6  Al.  1500  w.  Colly  Gdn — Xov.  9. 
1017.  Information  from  an  article  by 
R.  Pinot  showing  the  shortage  in  coal 
production. 
Fuel 

TI1C    Fuel    Administration — Its    Task 
(83J54).      H.   A.   Garfield.     3500  w.      CI 
.\gc — Dec.  29,  1917.     What  the  fuel  ad- 
ministration is  organized  to  do. 
Methods 

Coal    Conveyor    in    a    Thin    Bed    (8j,- 
75->).     D.    C.   .Xshmead.      Ills.      1500   w. 
CI  Age — Dec.  I,  1917.     Longwall  meth- 
od adapted,  using  face  conveyors. 
Mining  Institute 

Coal  Mining  Institute  of  America 
Meets  (82992).  R.  Dawson  Hall.  1800 
\v.  CI  Age — Dec.  15,  1917.  Serial,  1st 
part.  First  instalment  of  an  accoimt 
of  important  features  of  the  meeting. 
Power  Generation 

Economical  Generation  of  Thermal 
Power  at  Coal  Mines  (82751).  JoIitj 
H.  C.  Kershaw.  3500  w.  CI  Age — Dec. 
I,  1917.  Serial,  1st  part.  Deals  with 
tlie  waste  fuels  at  mines  and  their 
utilization. 
Pulverized  Coal 

General  Utilization  of  Pulverized 
Coal  (83226  B).  Henry  G.  Barnhurst, 
with  discussion.  19  pp.  Cleve  Eng 
See,  Jl — Nov.,  1917.  Facts  concerning 
the  growth  and  de\elopment  of  the 
use. 

General  Utilization  of  Pulverized 
Coal  (82956  A).  H.  G.  Barnhurst.  Ills. 
2000  w.  E  Cb  Phila.  Jl — Dec,  1017. 
Development  and  industrial  applica- 
tions. 
Stripping 

.Anthracite  Coal  Stripping  (83253). 
ThoiTias  F.  Kennedy.  1300  w.  CI  Age 
—Dec.  29,  1917.  Serial,  ist  part.  Meth- 
od  of  prospecting  a   stripping  area. 

Economy    of   Mining   Coal    by    Strip- 
ping (J?3i42).     E.  C.  Drum.     Ills.      1000 
w.      Cl.-Age — Dec.    22,    1017.      Methods 
and  costs. 
Thin  Seams 

The  Thin-Mine  Problem  (831 17  X). 
H.  O.  Dixon,  with  discussion.  2500  w. 
Instn  Min  Engrs,  Trans — Nov.,  1917. 
Methods  of  working  and  results  from 
a  19-inch  scam  of  steam  coal. 
GEOLOGY 
Applied  Geology 

Engineering  .Applications  of  Geoloi;v 
(82902).  W.  J.  Dick.  Ills.  3000  w. 
Can  Engr — Dec.  6,  1917.  F'oundation 
conditions  in  Canadian  cities.  Inter- 
pretation of  geological  data  with  refer- 
ence to  engineering.  Read  before  Can. 
Soc.  C.  E. 
Goldfields 

The  South  Rand  Goldtleld— Part  II 
(83114  N).  .\.  R.  Sawyer,  with  dis- 
cussion. 4000  w.  Instn  Min  Engrs, 
Trans — Nov.,  19)7.  Information  eon 
cerning  this  field,  its  stratilicatiou,  <tc. 
Nickel 

.Sonic  Quantitative  Measurements  of 
Minerals  of  the  Nickel-Eruptive  at  Sud- 
bury (S3046  R).  Myron  A.  Dresser. 
Ills.  17  pp.  Ec-Geol — Oct.-N'ov.,  1917. 
Study  and  conclusions. 
Ore  Deposits 

Classilication  of  Ore  Deposits  Based 
Upon  Origin,  Deformation,  and  En- 
rirhmtnt  (83050  B).  T.  T.  Quirke. 
Chart.  1000  w.  Ec-Gcol— Oct.-Nov., 
'917-  .\id  in  teaching  economic  geol- 
ogy. 
Potash 

Geology  of  the  Glass  House  Moun- 
tains and  of  Potash  Salts  (8323 r  \). 
H.  I.  Jensen.    Ills.     1200  w.     Qnsd  Gov 
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Min    Jl— Xov.    15,    1917.      Potash    from 
trachytic  rocks  of  Queensland. 
Refractories 

Geological  Research  on  Refractories 
During  1916  (82816  A).  A.  Strahan. 
5000  w.  Colly  Gdn — Nov.  16,  1917. 
Summary  of  progress  of  the  (ield  work 
of  the  Geological  Survey. 

IRON  AND   STEEL 
Blast  Furnaces 

Blast-Furnace  Breakouts,  Explosions, 
and  Slips,  and  Methods  of  Prevention 
(83007  A).  F.  H.  Willcox.  Ills.  267 
pp.  U  S  Bur  iMines— Bui  130.  Study 
of  their  dangers,  occurrence,  and  meth- 
ods of  preventing. 
Canada 

Iron  Ore  Occurrences  in  Canada 
(82886  X).  E.  Lindcman  and  L.  L. 
Bolton.  Maps  &Ills.  65  pp.  Can  Dept 
Mines— No.  217.  Descriptions  of  prin- 
cipal iron  ore  mines. 
Electric  Furnaces 

The  Frst  Electric  Steel-Melting  Fur- 
nace in  South  Africa  (83216  N).  W. 
Buchanan  and  George  H.  Stanley,  with 
discussion.  Ills.  37  pp.  So  Af  Inst 
Elec  Engrs,  Trans — Sept.,  1917.  De- 
tails of  furnace  and  plant  and  the  op- 
eration and  results. 
Electricity 

Electricity  as  a  Fuel  Saver  in  tlic 
Iron  and  Steel  Industry  (83082  A).  A. 
H.  Marshall.  4500  w.  Ir  &  Cf  Trds 
Rfv— Nov.  30,  '1917.  Abstract  of  presi- 
dential address  before  Xewcastle  Lo- 
cal Sec  of  the  I.  E.  E. 
Grain  Growth 

Grain-Growth  in  Deformed  and  An- 
nealed Low-Carbon  Steel  (82966  N). 
Ralph  H.  Sherry,  with  discussion.  Ills. 
20  pp.  F^araday  Soc,  Trans — June,  1917. 
Investigates  the  phenomenon  of  coarse 
crystallization. 
Iron  Founding 

Links  in  the  Histor3'  of  Engineering 
(83130  A^-  Rhys  Jenkins.  1200  w. 
Engr — Dec.  7.  1917.  Serial,  ist  part. 
The  beginning  of  iron  founding  in  Eng- 
land. 
Liquid  Steel 

The  Determination  of  the  Tempera- 
ture of  Liquid  Steel  Under  Industrial 
Conditions  (82841  A).  Cosmo  Johns. 
3000  w.  Ir  &  CI  Trds  Rev— Nov.  16, 
1917.  The  use  of  pyrometers. 
Ore  Deposits 

Manyaniferous  Iron  Ore  Occurrences 
(83283).     Joseph   B.  Umpleby.     looo  w. 
Eng  &  Min  Jl — Dec.  29.  191 7.     Two  de- 
posits in    Colorado   recently  developed. 
Pickling 

The  F^lectrolytic  Pickling  of  Steel 
(83004  .A).  M.  DeKay  Thompson  and 
F.  \V.  Dodson.  lOOO  w.  Met  &  Chem 
Eng — Dec.  15.  1917.  Results  of  experi- 
ments on  block  sheet  iron  and  a  com- 
parison of  electrolytic  with  chemical 
pickling. 
Refining 

Refining  of  Steel  by  Electric  Fur- 
nace Process  (82905)  C.  A.  Tuppcr 
Ills.  i;oo  w.  Elec  Rev,  Chi — Dec.  8, 
1917.  Details  and  advantages  of  elec- 
tric steel  smelting  and  refining. 
Regulator 

.\  Volume  Regulator  for  Blast  Fur- 
nace Engines  (82917  .A).  L.  C.  Loew- 
enstein.  Ills.  40  pp.  ASM  E — Dec, 
1917.  The  ])roblcm  of  regulating  the 
air  suppiv  to  a  blast  furnace. 
Tungsten  Works 

Tungsten  and  High-Speed  Steel  (83,- 
067  A).  3500  w.  Engng — N'ov.  30,  1017. 
Describes  processes  of  niakinir  high- 
speed steel  by  alloying  the  lungslen 
with  iron. 
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MINE  OPERATION 
Bucket  Elevators 

Design  and  Construction  of  Bucket 
Elevators  (83281).  Roy  Reddie.  Ills. 
7000  w.  Eng  &  Min  Jl— Dec.  29,  1917. 
The  belt-bucket  type  of  elevator,  when 
properly  designed,  gives  an  efficient  and 
economical  means  of  elevating  wet  or 
dry  crushed  ore. 
Floor  Sampling 

Sampling  of  Mine  Floors  (83280). 
Albert  G.  Wolf.  2000  w.  Eng  &  Min 
Jl— Dec.  29,  1917.  Methods  for  divert- 
ing the  flow  of  water  in  drifts  where 
floor  samples  are  to  be  taken. 
Haulage  Roads 

Rounding  Curves  on  Haulage  Roads 
(83155  ■^)-  William  Dakin,  with  dis- 
cussion. Ills.  8000  w.  Ir  &  CI  Trds 
Rev— Dec.  7,  1917.  Read  before  Natl. 
Assn.  of  Colly.  Mgrs.  Problems  of 
endless  rope  haulage. 
Mine  Cars 

-An  .Automatic  Drop-Bottom  Mine 
Car  (83074  .A).  Ills.  1200  w.  Engr— 
Nov.  23,  1917.  Detailed  description  of 
the  Griffith  tub,  made  at  Knoxvilje. 
Tcnn. 
Mine  Management 

The  Commonsense  of  Mine  ^lanage- 
ment     (82911).      Henry    M.    .Adkinson. 
3000  w.     Eng  &  Min  Jl— Dec.  8.   1917. 
Modern  business  methods  as  applied. 
Mine  Telephones 

The  Operation  of  Magneto  Tele- 
phones in  Series  to  .Avoid  Gas  Ignition 
in  Mines  (82842  A).  L.  Pokes.  Ills. 
1200  w.  Ir  &  CI  Trds  Rev— Nov.  16, 
1917.  Mining  telephones,  their  opera- 
tion and  installation. 
Mining  Industry 

The    Saloon    Evil   in   the    Mining   In- 
dustry (82091).     2500  w.     CI  Age — Dec. 
15,   19 1 7-     Effect  on  coal  production. 
Mining  Methods 

Squeeze  in  the  Maxwell  Shaft  (82,- 
990).  D.  C.  Ashniead.  Ills.  1800  w. 
CI  Age — Dec.  15,  1917.  Details  of  plan 
for   reconstructing   the   timbering. 

Mining  Methods  at  Chapin  Mine, 
Michigan  (82912).  W.  G.  Gordon. 
Read  at  meeting  of  L.  Superior  Min. 
Inst.  4000  w.  Eng  &  Min  Jl — Dee.  8, 
1917.  Combined  top-slicing  and  sub- 
level  caving. 
Power  Plants 

The  Logan,  West  Virginia,  Power 
Plant  (83037).  Ills.  1800  w.  Power — 
Dec.  18,  191 7.  .An  up-to-date  small 
capacity  plant  furnishing  power  and 
light  to  mines. 
Tunnels 

Driving  Operations  of  the  Spiro  Tun- 
nel of  the  Silver  King  Consolidaled 
(83034^.  Murray  Schick.  Ills.  1000  w. 
Eng  &  Min  Jl — Dec.  15,  1917.  Account 
of  the  14.000  ft.  drainage  tunnel  in  LUali. 

MINES  AND   DISTRICTS 

California 

California  Mineral  Production  for 
1916  (83-'-M  N).  Walter  W.  Bradley. 
With  county  maps  and  Ills.  170  pp. 
Calif  State  Min'g  Bur.  Bui  74— .Aug., 
1917.  Statistics. 
Kaleoorlie 

The  Effect  of  the  Cost  of  Water  on 
Metallurgical  Progress  at  Kalgoorlie 
(82812  N).  Thomas  B.  Stevens.  1200 
w.  Cham  Mines  W  .Aiist,  Mtlily  Jl — 
Aug.  31,  1017.  Ways  in  which  the  cost 
of  water  affects  the  profits. 
Mackenzie  River 

The  Mackenzie  River  Basin  (829.18). 
Gerald  M.  Ponton.  Ills.  2500  w.  (!'an 
Min  Jl — Dec.  I,  1917.  The  Canadian 
northwest,  its  possibilities,  resources, 
etc. 
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Russia 

-Mining  in  Russia  After  tlie  War  (82,- 
810  A).  Eugene  De  Houtpick.  2000 
w.  Aust  Min  Stand— Nov.  i,  1917.  Se- 
rial, 1st  part.  Social  and  economic 
aspects  due  to  the  war  and  the  revolu- 
tion. 

Spitzbergen 

Spitzbergen  and  Its  Resources  (83,- 
129  A).  1200  w.  Map.  Engrg — Dec. 
7,  igi/.  Information  concerning  the 
coal   deposits. 

Utah 

Mining  in  Utah  (83182).  Benjamin 
F.  Tibby.  Ills.  2500  w.  Min  &  Sci 
Pr. — Dec.  22,  1917.  Coal,  oil,  metal 
mines,   potash,   etc. 

MINOR   MINERALS 
Bauxite 

Bauxite  in  the  South  (83238).     James 
M.  Hill.     4000  -w.     Mfrs'  Rec — Dec.  27, 
H117.     Occurrence  and  character,  meth- 
ods of  mining,  etc. 
California 

Manganese  and  Chromium  (83104  N). 
E.  S.  Boalich.  Ills.  22  pp.  Calif  State 
Min  Bur — Sept.,  1917.  Preliminary  re- 
port on  deposits  in  California  and  their 
extent. 
•Chromium 

Chromium,  Its  Occurrence  and  Min- 
ing" (82910).  Excerpt  from  an  article 
by  Heinrich  Ries.  1800  w.  Eng  &  Min 
Jl — Dec.  8,  1917.  Sources  of  domestic 
and  foreign  supply,  with  table  of  com- 
parative analyses  of  chromite  ores. 
<jypsum 

The  Gypsum  and  Natural  Whiting 
Deposits  of  Yorke  Penninsula,  South 
.Australia  (83249  N).  1200  w.  Chem 
Eng  &  Min  Rev — Nov.,  191 7.  The  de- 
posits and  workings. 
TVIanganese 

Utilization  of  Manganese  Ores  in 
.Sweden  (83001  A).  Joh.  Harden.  3500 
w.  Met  &  Chem  Eng — Dec.  15,  1917. 
Methods  of  smelting,  furnace  types, 
methods  of  using  the  alloy,  etc. 

Utilizinc'  Domestic  Manganese  Sup- 
plies (82734  A).  Edmund  Newton. 
2500  w.  Iron  Age — Nov.  29,  1917. 
Conserving  manganese  in  basic  open- 
luirth  bath  metal. 
Molybdenite 

.Molvbdenite   at   Falcon    Lake,    Mani- 
toba   (82936).     J.    S.    Dc    Lury.      .Map. 
1500  w.     Can  Min  Jl — Dec.  i,  1917.     In- 
formation   concerning   tlic   occurrences. 
Nickel 

Nickel  (83262).  E.  P.  Mathewson. 
Address  before  Roy.  Can.  Inst.,  To- 
ronto. 2500  w.  Can  Min  Jl — Dec.  15, 
1917.  Canada  as  a  producer,  its  extrac- 
tion, uses,  etc. 
"Potash 

The  Nebraska  Potash  Industry  (82,- 
009  A).  Ernest  E.  Thum.  Ills.  4500 
w  Met  &  Chem  Eng — Dec.  13,  1917. 
Describes  the  deposits  and  their  devel- 
opment. 
■Pyrite 

Pyrite  in  Northern  New  York  (82,- 
701).  D.  H.  Newland.  1200  w.  Eng 
I't  Min  Jl — Dec.  i,  1917.  Low-grade  de- 
posits of  considerable  extent  in  the 
Adirondacks. 

OIL    AND    GAS 
British  Isles 

Oil  Prospects  of  the  British  Isles 
(S3061  A).  W.  H.  Dalton.  Read  be- 
fore Inst,  of  Petroleum  Tech.  2500  w. 
Colly  Gdn — Nov.  23,  1917.  Does  not 
think  there  are  deposits  of  commercial 
value. 
'Gasoline 

Solving  the  Gasoline  Problem  (83,- 
173  III.     W.  P.  Deppe.  with  discussion. 
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Charts.  9500  w.  S  A  E,  Jl— Dec,  1917. 
Methods  of  increasing  the  quantity  and 
of  avoiding  waste. 

oa 

The  Search  for  New  Oil  Pools  m  the 
United  States  (83485).  Dorsey  Hager. 
Map.  1800  w.  Eng  &  Min  Jl— Jan.  5, 
1918.  Reviews  possibilities  in  various 
states. 

Kansas  -  Oklahoma     Oil     Production 

Worth   Million  Dollars  a  Day   (82732). 

C.   M.   Sarchet.     1200  w.     Mfrs'   Rec — 

Nov.  29,  1917.    Production  and  demand. 

Oil  Fields 

The  Healdton  Oil  Field,  Oklahoma 
(83049  B).  Sidney  Powers.  4000  w. 
Ec-Geol  —  Oct.-Nov.,  1917-  Geologic 
structure,  character  of  oil,  development, 
etc. 
Oil  Refining 

The  Trumblc  Rehning  Process  (82,- 
1)13  A).  N.  W.  Thompson.  Ills.  13 
pp.  ASM  E— Dec,  1917-  Details  of 
tlie  process  with  description  of  an  ac- 
tual plant.  Chief  advantage  is  the  con- 
servation of  heat. 
Petroleum 

Petroleum  and  Its  Products  (82717 
B).  Van  H.  Manning.  6500  w.  S  A 
E.  Jl — Nov.,  1917.  Limitations  of  sup- 
[ily,  methods  of  producing  gasoline, 
production,  waste,  etc. 

The  Petroleum  Geology  of  the  Istli- 
iiuis  of  Tehuantepec  (83047  B).  Bur- 
ton Hartley.  Map.  2000  w.  Ec-Geo! — 
Oct.-Nov.,  1917.  Geology,  deposits, 
structural  features,  etc. 
Sperm  Oils 

Some  Data  on  Sperm  Oils  L'sed  for 
Burning  Purposes  (82788  B).  Abraham 
G.  Blakeley  and  Edmund  A.  Reilly. 
1000  w.  Jl  Ind  &  Eng  Chem— -Dec, 
T917.  Results  of  tests  made  of  oil  used 
in   miners'  safety  lamps. 

ORE  DRESSING 

Concentration  Tests 

Comparative  Concentration  Tests  on 
Wood  and  Fluted  Glass  Surfaces  at 
Porco,  Bolivia  (82931  N).  Harold  A. 
Lewis.  12  pp.  Instn  Min  &  Met,  Bui 
158 — Nov.  8,  1917.  Account  of  trials 
made  and  results. 

Slime  Treatment  on  Cornish  Frames: 
with  Particular  Reference  to  the  Efifect 
of  Surface  (82930  N).  S.  J.  Truscott. 
Ills.  68  pp.  Instn  Min  &  Met,  Bui  158 
— No  .  8,  1917.  Report  of  tests,  the 
apparatus  and  methods  of  testing,  etc. 
Cyaniding 

Charcoal  as  a  Precipitant  of  Gold 
from  Its  Cyanide  Solution  (83217  N). 
H.  R.  Edmands.  Ills.  2200  w.  Cham 
Mines  W  Aust,  Mthly  Jl— Sept.,  191"; 
Features  of  the  process,  method  of 
working,   etc. 

Cvaniding  a  Small  Gold-Tailings 
Dunip  (83035).  A.  W.  Allen.  Ills. 
6500  w.  Eng  &  Min  Jl— Dec.  15,  1917. 
Describes  plant  suitable  for  man  with 
little  capital. 
Flotation 

A  Flotation  Patent  (831S3).  Ills. 
2000  w.  Min  &  Sci  Pr — Dec.  22,  1917 
Walter  A.  Scott's  method  of  introduc- 
ing oils  in  form  of  vapor  with  the  air. 
Control  of  Emulsions  in  Flotation 
(83028).  .'Mfred  Schwarz.  1200  w. 
Min  &  Sci  Pr — Dec.  15,  1917.  Editorial 
letter.  Colloids  will  sometimes  per- 
form the  office  of  oils  in  flotation. 

Flotation  at  Cobalt,  Ontario  (82952V 
W.  E.  Simpson.  .\lso  editorial.  Ills. 
4500  w.  Min  &  Sci  Pr — Dec.  8,  1917- 
History  of  attempts  to  apply  flotation 
to  the  silver  ores.     Results. 

Status    of    Flotation — Patent    Litiga- 
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tion  (82793).  R.  C.  Canby.  9500  w. 
Eng  &  Min  Jl — Dec.  i,  1917.  Lucid 
review  of  flotation-patent  litigation  in 
.\merica. 

The  Efifect  of  Addition  Agents  in 
Flotation  (83003  A).  M.  H.  Thornber- 
ry  and  H.  T.  Mann.  2200  w.  Met  & 
Chem  Eng — Dec.  15,  1917-  Serial,  1st 
part.  Experimental  studies.  This  art- 
icle deals  with  the  effects  of  sulphuric 
acid  and  a  number  of  sulphates. 
Precipitation 

Charcoal  Precipitation  of  Gold-Bear- 
ing  Cyanide  Solutions  (83248  N).  H. 
G.  Walton.  Ills.  1200  w.  Chem  Eng 
&  Min  Rec — Nov.,  1917.  Results  in 
-Australia. 
Smelting 

American  Smelting  v.  Bunker  Hill 
(82768).  Abstract  of  affidavit  by  E.  L. 
Xewhouse,  with  editorial.  6500  w. 
Min  &  Sci  Pr— Dec.  I,  1917-  Serial, 
I  St  part.  Reviews  causes  leading  to  in- 
junction suit,  and  development  of  mod- 
ern methods  of  smelting,  etc. 

The  New  Smelting  Works  of  the 
Mount  Cuthbert  Company  (83247  N). 
Ills.  1200  w.  Chem  Eng  &  Min  Rev 
— Nov.,  1917.  Detailed  description  of 
reduction  works  in  Queensland. 
PRECIOUS  METALLURGY 
Bunker  Hill 

American  Smelting  v.  Bunker  Hill 
(82954).  Affidavit  by  F.  W.  Bradley. 
5500  w.  Min  &  Sci  Pr— Dec.  8,  1917. 
History  of  the  efforts  of  Bunker  Hill 
to  market  its  products. 
Dredge 

Yuba  No.  16  Double-Stacker  Dredge 
(82790).  Lewis  H.  Eddy.  Ills.  1000  w. 
Eng  &  Min  Jl— Dec.  i,.i9i7-  Details 
of  one  of  the  largest  gold-placer 
dredges  in  the  world,  and  the  first 
double-stacker  of  its  type. 
Platinum 

Recovery  of  Platinum  in  Gold-Dredg- 
ing (82953).  James  W.  Neill.  Ills. 
2500  w.  Min  &  Sci  Pr— Dec.  8,  1917. 
Methods  of  recovery;  causes  of  loss; 
improvements  in  concentration. 
Rand 

Some  Aspects  of  Rand  Mining  (83,- 
jSi).  2000  w.  Eng  &  Min  Jl— Dec.  29, 
1917.  Extract  from  Lord  Harris' 
speech  concerning  difficulties  under 
which  gold-mining  is  now  being  con- 
ducted. 
Redredging 

Redredging— Will  It  Pay?  (83483)- 
Walter  H.  Gardner.  Ills.  1500  w. 
Eng  &  Min  Jl— Jan.  5,  1918.  _  Discusses 
attempts  to  redredge  areas  in  Califor- 
nia. 
Silver 

The  Halogen  Salts  of  Silver  at  Won- 
der, Nevada  (83048  B).  J.  A.  Burgess. 
1500  w.  Ec-Geol— Oct.-Nov.,  1917. 
Geology  occurrence,  etc 

MISCELLANY 
Mine  Report 

Seventh  .Annual  Report  by  the  Di- 
rector of  the  Bureau  of  Mines  to  the 
Secretary  of  the  Interior  for  the  Fiscal 
Year  Ended  June  30,  1917  (82929).  Van 
H.  Manning.  104  pp.  U  S  Bur  Mines- 
Dec,  1917. 

Gold.  Silver.  Copper,  Lead  and  Zinc 
in  California  and  Oregon  in  1916  (83,- 
i:;6  NV  Charles  G.  Yale  55  PP-  US 
Geol  Surv,  1:8— Dec.  3,  I9I7-  Statis- 
tics of  production  by  counties. 
U.  S.  Bureau  of  Mines 

Activities  of  the  U.  S.  Bureau  01 
Mines  for  Year  Ended  June  30,  1917 
(83 191).  2500  w.  Eng  &  Min  Jl-^ 
Dec.  22,  191 7.  Summary  of  the  year's 
work  in  relation  to  the  mining  industry. 
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CONDUCTING^TRANSPORTATION 

Discipline 

The  Brown  System  of  Discipline 
(^^741  I.  Sidney  J.  Kceler.  2500  w. 
Ky  Age  Gaz — Xov.  30,  1917.  Studies 
by  an  employee  of  tiftcen  years'  ex- 
perience on  both  large  and  small  roads. 
Covemment  Control 

President  Wilson  Takes  Over  Rail- 
roads (S3J45J.  1400  w.  Ry  Age  Gaz— 
Dec.  28,  1917.  Assuming  government 
control  of  railways  in  the  United 
States. 
Covemment  Operation 

Government  (Jperation  of  Railways 
Imminent  (83024).  With  editorial. 
7000  w.  Ry  Age  Gaz — Dec.  14,  1917. 
Discusses  the  proposed  plan,  its  ad- 
vantages and  disadvantages. 

The  British  Railways  Under  Gov- 
ernment Control  (83147).  F.  A.  Mc- 
Kenzie.  4500  w.  Ry  Age  Gaz — Dec. 
21,  1917.  Problems  Great  Britain  has 
solved. 
Pooling 

Pooling  Railroad  Equipment  and 
Facilities  (83026).  Samuel  G.  Thom- 
son. 3500  w.  Ry  Age  Gaz^Dec.  14, 
1917.  Physical  problems  of  poolini; 
equipment  and  the  needlessness  of  gov- 
ernment control. 

Eastern  Railroads  to  Be  Pooled  (82,- 
736).     Also  editorial.    2500  w.     Ry  Age 
Gaz — Nov.   30,    1917.      Measures    to    re- 
lieve congestion. 
Railway  Problem 

Evolution  of  the  Railway  Problem 
(82904).  1800  w.  Ry  Rev — Dec.  8, 
1917.  Serial,  1st  part.  Editorial  dis- 
cussion of  the  present  railway  condi- 
tions. 
Russia 

The  Railway  Situation  in  Russia  (82,- 
739).  2500  w.  Ry  Age  Gaz — Nov.  30, 
1917-  Interview  with  Henry  Miller. 
Describes  conditions  and  gives  recom- 
mendations. 
Signaling 

Use  of  Electric  Fouling  Bars  in  Eng- 
land (82940).  T.  S.  Lascelles.  Ilis. 
1500  w.  Ry  SigEngr — Dec,  1917.  De- 
vice applied  in  cases  where  the  condi- 
tions would  render  track  circuits  of 
doubtful  value. 

Proceedings  of  the  Annual  Meeting 
•of  the  Railway  Signal  Association,  Sept. 
18  and  19,  1917  (83166  C).  165  pp.  Ry 
Sig  Assn,  Jl — Dec,  1917.  Reports,  dis- 
cussions,   etc..    at   Atlantic    City,    N.    J. 

Automatic  Signals  and  the  Automatic 
Stop  (82845  A).  From  a  paper  by  L. 
E.  Jones  read  before  the  Pacific  Ry 
Club.  3500  w.  Ry  &  Loc  Eng— Dec, 
1917-  Essentials  of  the  automatic  sig- 
nal: systems,  etc. 

Light  Signals  on  the  Southern  Pacific 
(82939).     J.  P.  Robinson.     Ills.     2500  w. 
Ry   Sig   Engr — Dec,    1917.     Stock   ma- 
terial utilized  for  a  7-milc  installation. 
Terminals 

Decreasing    Engine    Terminal    Delay 
(^83044   A).     5000   w.     Three   prize   pa- 
pers.    Ry  Mcch  Engr— Doc,  1917.    The 
need    of   organization    and    supervision. 
War  Railways 

War  and  the  Railways  (S3268).  Les- 
lie F.  Van  Hagan.  Lectures.  16  pp. 
Wis  Engr— Dec.  1917.  Handling  of 
troops  and  supplies  at  the  front;  and 
the  handling  of  freight  traffic. 


MOTIVE  POWER  AND  EQUIPMENT 

Air  Brakes 

Train  Lengths  and  Volume  of  Air 
Required  for  Brake  Operation  (82847 
A).  W'altcr  \'.  Turner.  1000  w.  Ry 
&  Loc  Eng — Dec,  191 7.  Gives  for- 
mula for  calculations  of  train  stops 
and  control  of  trains  on  grades,  and 
action  of  brake  equipments. 
Cars 

High  Capacity  Narrow-Gauge  Roll- 
ing Stock  for  Burma  (83078  A).  Ills. 
700  w.  Engr— Nov.  30,  1917.  Dimen- 
sions and  description. 

Narrow  Gage  Steel  Hopper  Car  (83,- 
043  A).  Frederick  C.  Coleman.  Ills. 
700  w.  Ry  Mcch  Engr — Dec,  1917. 
For  carrying  mine  products  in   Burma. 

Refrigerator  Cars  for  the  B.  &  O. 
(83042  A).  Ills.  1200  w.  Ry  .Mech 
Engr — Dec,  1917.  Details  of  interest- 
ing features. 

Refrigerator  Cars  for  the  Baltimore 
and  Ohio  (82740).  Ills.  1500  w.  Ry 
Age  Gaz — Nov.  30,  191 7.  Features  of 
interest. 

The  Tank  Car  (83265).  E.  S.  Way. 
Read  before  Car  Foremen's  Assn.  of 
Chicago.  2500  W-.  Ry  Rev — Dec.  29, 
1917.  Discusses  rules  of  the  construc- 
tion and  handling  of  cars  carrj'ing  ex- 
plosives. 

Wood  and  Steel  Car  Construction 
(82765).  H.  S.  Sackett.  4000  w.  Ry 
Rev — Dec.  i,  1917.  Urges  increased  use 
of  timber  in  both  freight  and  passenger 
car  construction. 

Clasp  Brake 

The  Theory  of  the  Clasp  Brake  (82,- 
848   A).      1500   w.      Ry    &    Loc    Eng— 
Dec,    1917.     What    it   is    and    wdial    it 
does;  its  economies  and  advantages. 
Counterbalance 

Locomotive  Counterbalance  (82767). 
H.  W.  Snyder.  2000  w-.  Ry  Re\— Dec 
I.  1917.  Principles  involved  in  the 
counterbalancing  of  two  cylinder  loco- 
motives. 
Electrification 

Features  in  the  Electrification  of  the 
Chicago,  Milwaukee  and  St.  Paul  Rail- 
way, U.  S.  A.,  Including  a  440  Mile 
Tourney  Through  the  Rocky  Moun- 
tains (83215  N).  J.  W.  Kirkland.  1500 
w.  So  Af  Inst  Elec  Engrs,  Trans — 
Sept.,  1917.  Remarks  in  connection 
with  the  showing  of  views. 

Savona-Ceva  (Italy)  Mountain  Rail- 
way Electrification  (83277).  W.  Les- 
niewski.  Ills.  1800  w.  Elcc  Ry  Jl — 
Dec.  29,  1917.  Diflicultics  overcome  by 
three-phase  locomotives,  including  use 
of  pushers.  The  line  averages  one  tun- 
nel  per  mile. 

La  Trazionc  Elettrica  Sulla  Linea 
Del  Gottardo  (83302  B).  2400  w-.  Mo- 
nitore  Tecnico— Oct.  30,  1917.  Traffic 
and  locomotive  performance  on  the  St. 
Gotthard  line. 
Fuel 

Successful  Introduction  of  Pulverized 
Fuel  on  the  Central  Railway  of  Brazil 
(82844  A).  Ills.  2000  w.  Ry  &  Loc 
Eng — Dec,  1917.  Accoimt  of  the  suc- 
cessful use  of  slack  coal  and  its  im- 
portance in  Brazil. 
Inspection 

Federal  Locomotive  Inspection  (83,- 
041  A).     Ills.     1500  w.     Ry  Mcch  Engr 


—Dec,  1917.  Abstract  of  Sixth  Annual 
Report  of  the  chief  inspector  of  loco- 
motive boilers  to  the  I.   C.  C. 

Federal   Locomotive   Inspector's   Re- 
port  (83025).     Ills.     1500  w.     Ry  Age 
Gaz— Dec    14,    1917.      Increase    in    su- 
pervision and  inspection   necessary. 
Locomotives 

Large  Tj'pe  of  Locomotives  for  the 
Wabash  Railway  (82846  A).  Ills.  900 
w.  Ry  &  Loc  Eng — Dec,  1917.  In- 
crease in  weight  and  tractive  power. 

Locomotives  of  the  2-10-2  Type  for 
the  Wabash  (82868).  Ills.  1000  w.  Ry 
Age  Gaz— Dec.  7,  1917.  Large  boilers 
make  possible  high  sustained  capacity. 

New  York  Central  4-8-2  Type  Loco- 
motives (83244).  Ills.  1500  w.  Ry 
Age  Gaz— Dec.  28,  1917.  Type  for 
freight  service  on  low-grade  line. 

Santa  Fe  Type  Locomotives  for  the 
Wabash  Railway  (82766).  Ills.  600  w. 
Ry  Rev — Dec.  I.  1917.  Modern  design 
of  freight  locomotive  for  heavy  road 
service. 

The  "  Ruston  "  Oil  Locomotive   (83,- 
069  A).    1200  w.    Engng— Nov.  30,  1917. 
Describes  this  industrial  locomotive  and 
its  design. 
Packings 

Development     and     Manufacture     of 
Journal  Box  Packings  (82843  A).     Ills. 
1600   w.     Ry   &   Loc   Eng — Dec,    1917. 
Machines  and  methods  used. 
Supplies 

Ordering,  Distribution  and  Use  of 
Supplies  (83010  N).  George  C.  Yeo- 
mans,  with  discussion.  32  pp.  N  E  Rd 
Cb — Nov.  13,  1917.  Principles  neces- 
sary to  secure  best  results. 
Tenders 

An  Innovation  in  Tender  Design  (83,- 
041  A).  Ills.  800  w.  Ry  Mech  Engr — 
Dec.  I9I7-  Construction  used  on  Rock 
Island  lines. 

PERMANENT  WAY  AND  BUILD- 
INGS 
Freight  Station 

New   Federal   Street   Freight   Station 
of  the  Pennsylvania  Railroad  at  Phila- 
delphia (83005).     Ills.     1500  w.     Ry  Rev 
— Dec  15,  1917.     Detailed  description. 
Rails 

The  Shortage   of   10,000,000  Tons   of 
Rails    (83210    A).      C.    W.    Gennct,   Jr. 
1000  w.    Iron  Age — Dec.  27,  191".    Stat- 
istics indicating  too  little  rail   renewal. 
Relocation 

Illinois    Central    Raises    Line    Above 
Flood    Level    (82725).      Ills.      1500    w. 
Eng  News-Rec — Nov.  29,  191 7.     Eleva- 
tion of  line  near  Vicksburg,  Miss. 
Snow  Sheds 

Concrete  Snow-  Sheds  on  the  Union 
Pacific  (83243).  Ills.  4000  w.  Ry  Age 
Gaz — Dec.  28,  1917.  A  new  form  of 
protection  from  drifting  snow. 

Snow  Shed  Construction  in  the  Cas- 
cades (83027).  Ills.  2500  w.  Ry  Age 
Gaz — Dec.  14.  191 7.  New  protection  on 
the  Great  Northern.  Types  of  sheds, 
design,  location,  etc 
Tests 

Screw-Spike  and  Tie-Platc  Test. 
Pennsylvania  Railroad  System  (83275 
N).  W.  C.  Gushing.  Ills.  253  pp.  Am 
Ry  Eng  Assn,  Bui— Oct.,  I9I7-  La- 
boratory and   track   service   tests. 
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Track 

Track  Work  for  United  States  Army 
in  Franco  (8-'737).  Ills.  1500  w.  Ry 
Age  Gaz— Nov.  30,  1917-  Designs  of 
frogs,  switches  and  crossings  prepared 
to    meet    special    con<litions. 

ROADS  AND  PROJECTS 
Africa 

Railways  in  Soutli-West  African  Pro- 
tectorate (83JOO  A).     4500  w.     Ry  Engr 
— Dec,  1917.     Abstract  from  annual  rc- 
I)ort  on  S.  African  railways  and  harbors. 
New  Line 

The  Mansfield  Railway  (82838  A). 
Ills.  1500  w.  Engr — Nov.  9,  1917.  De- 
tails of  a  line  in  England  constructed 
mainly   to   serve   large   collieries. 


TRAFFIC 

Commerce  Commission 

The  Commerce  Commission's  .Annual 
Report  (82867).  With  editorial.  6500 
w.  Ry  Age  Gaz — Dec.  7,  191 /•  Review 
of  its  activities  during  the  year  about 
to  close. 

Congestion 

Congestion  Causes  .Alarming  Condi- 
tions (82735  A).  2000  \v.  Iron  Age-- 
Xov.  29,  1917.  Desperate  conditions  in 
eastern  United  States,  and  plan  recom- 
mended for  relief. 

France 

French  Railroads  Must  Have  Higher 
Freight    Rates    (82872).      3500    w.      Ry 


.Age  Gaz — Dec.  7,  1917.    Serious  deficits. 

Fifteen  per  cent  advances  proposed. 
Freight  Handling 

Handling  Freight  Faster  with  Fewer 

-Men    (82871).      F.    C.    Myers.      3000   w. 

Ry  Age  Gaz — Dec.  7,  1917.    Advantages 

of  electric  trucks. 
Material  Handling 

Rushing  Material  for  the  Mechanical 

Department  (83180).     1500  w.     Ry  Rev 

— Dec.    22,    1917.      Duties    of    the    rush 

clerk. 
Reconsignment 

The    Reconsignment    Privilege     (82,- 

738).      H.    W.    Johnson.      1500    w.      Ry 

Age    Gaz — Nov.    30,    191 7.      Abuses    to- 

which  the  privilege  has  been  subjected.. 
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A.  C.  Railways 

Inductive  and  Electrostatic  Troubks 
.Arising  from  A.  C.  Railways  (82359  A). 
2500  w.  Elec  Rev — Oct.  26,  1917.  In- 
terference with  telephone  and  tele- 
graph lines  and  methods  of  dealing  with 
the  difficulties. 
Boston  Subway 

Progress  on  the  Boston  Subway  (83,- 
264).  Ills.  1200  w.  Ry  Rev — Dec.  29, 
1917.  Data  from  the  annual  report  of 
Edmund  S.  Davis.  Features  of  work 
on  the  Dorchester  tunnel  extension. 
Car  Equipments 

Layout  and  Installation  of  Motor  Car 
Equipments     (828o()">.       H.     R,     Meyer. 
Ills.       1500    \v.       Elec     Jl — Dec,     1917. 
Conditions  to  be  considered. 
Cars 

New  Cars  for  the  Melbourne,  Bruns- 
wick, and  Coburg  Tramways  (82369 
N).  Struan  Robertson.  Ills.  1000  w. 
Comwh  Engr — (Dct.  i,  1917.  Details 
of  construction  and  important  features. 
Elevated 

Manhattan  Elevated  Railway  Im- 
provements (83269  D).  F.  W.  Gardiner 
and  S.  Johannesson.  Ills.  193  pp.  .A 
S  C  E,  Pro — Dec,  IQI".  Details  of  de- 
sign of  the  steel  structure,  foundation 
work,  method  of  erection,  reconstruc- 
tion of  stations,  etc.  .Always  w-ithout 
interruption  of  traffic 
Express 

Trolley  E.xpress  Service  in  a  Busy 
Industrial  Community  (82228).  Ills. 
2000  w.  Elec  Ry  Jl — Nov.  3,  1917.  Re- 
ports the  profitable  service  of  the  Con- 
necticut Co. 
France 

Construction  Des  Tramways  Elec- 
triques  Du  Saint-Gironnais  (82658  C  + 
D).  T.  Bibes.  Ills.  8900  w.  Annales 
Des  Pouts  Et  Chaussees — July-Aug., 
1917.  Electric  railways  aggregating 
24.5  miles  in  length  at  and  near  St. 
Girons.      Power   plant,    equipment,    etc. 


Overhead  System 

Catenary  Overhead  Construction  (82,- 
873).  W.  C.  Lancaster.  Ills.  5000  w-. 
Elec  Ry  Jl — Dec.  8,  1917.  Study  of  the 
design  of  the  overhead  system  of  the 
Montreal  tunnel  and  terminal  of  the 
(  anadian   Xortliern  railroad. 

Railway  Problems 

Present  Day  Problems  of  the  Rail- 
ways (82159  A).  L.  S.  Storrs.  3500 
w.  A  E  R  A — Oct..  1917.  Increased 
cost  of  labor  and  materials  demanding 
increased  revenue. 

Depreciation  and  Rate-Making  (82,- 
770).  400Q  w.  Elec  Ry  Jl — Dec.  i, 
1917.  New  England  Street  Ry  Club 
discusses  phases  of  these  topics. 

Signals 

New  60-Cycle  Signal  Installation  on 
the  T.  H.,  I.  &  E.  (82477).  Adolph 
Schlcsinger.  Ills.  3000  w.  Elec  Ry 
Jl — Nov.  17.  1917.  Details  of  system  on 
high-speed   interurban   line    in    Indiana. 

Snow  Fighting 

Some  Pointers  on  Snow-Fighting 
Equipment  and  Its  Use  (82608I.  P. 
Ney  Wilson.  Ills.  2000  w.  Elec  Ry 
Jl — Nov.  24,  1917.  Lessons  taught  by 
recent  experiences  of  the  Connecticut 
company. 

Speed 

Constant  Speed  vs.  Varying  Speed 
Characteristics  for  Electric  Railwav 
Vehicles  (82181).  R.  E.  Hellmund. 
3500  w.  Elec  Jl — Nov.,  1917.  Shows 
that  in  many  cases  constant  speed  is 
superior. 

Springs 

Reworking  Electric  Railway  Truck 
Springs  (82566).  J.  V.  Hunter.  Ills. 
5000  w.  Am  Mach — Nov.  22,  191;. 
Methods  used  in   the   Middle   West. 

State  Aid 

.State  Aid  for  Physical  Improvements 
(82874).  3000  w.  Elec  Ry  Jl— Dec.  8. 
1917.  Suggests  rehabilitation  through 
state  credit  as  a  means  of  improving 
financial  results  of  electric  railways. 


Stations 

Design  of  Subway  and  Elevated  Sta- 
tions (83157  B;.  S.  J.  Vickers.  Ills. 
18  pp.  Min  Engrs'  Jl — Nov.,  1917. 
Matters  that  should  receive  considera- 
tion. 
Substations 

A  Model  Substation  for  a  Chicago 
Residence  District  (82606).  Ills.  300O' 
w.  Elec  Ry  Jl — Nov.  24,  1917.  Feat- 
ures of  design  in  the  new  Common- 
wealth Edison  substation. 

The  Operation  of  Railway  Substa- 
lions  Without  .Attendants  (82263  A). 
W.  D.  Bearcc.  Ills.  2000  w.  Gen  Elec 
Rev — Nov.,  191 7.  Review  of  progress- 
during  the  past  three  years. 
Subways 

Construction  Problems  of  the  Man- 
hattan-Bronx, and  Lexington  Avenue 
Subway  Junction  and  Queensborough 
Tunnel  Connections  (82941  D).  George 
Perrine.  Ills.  40  pp.  A  S  C  E,  Pro — 
Nov.,  1917.  Connections  in  the  vicinitv' 
of  42d  St..  New  York,  and  extension 
of  Queensborough  tunnel. 
Terminals 

Union  Freight  Terminal  at  Kansasr 
City  for  Interurban  Lines  (82607).  IHs- 
1500  w.  Elec  Ry  Jl — Nov.  24,  191 7. 
Four  roads  will  use  recently  opened 
station. 
Third-Rail 

\'oltagc   Rises   in   Tliird-Rail   Circuits: 
(83033).     D.   D.   Ewing.     Ills.      1500  w. 
Elec   Ry  Jl — Dec    15.    1917.     Study   of 
the    cause. 
Three- Wire 

Line  Drop  and  Rail  Potentials  Re- 
duced by  Tlirce-Wire  System  (82333), 
E.  H.  Hagensick.  Ills.  1200  w.  Elec 
Ry  Jl — Nov.  10,  1917.  Conditions  im- 
proved in  Omaha,  Neb.,  by  installation 
of  ^-wire  principle. 
War  Tax 

How  the  War  Tax  is  Collected  (83,- 
184).  1500  w.  Elec  Ry  Jl — Dec.  22, 
1917.  Schemes  for  checking  the  col- 
lection  of  the   tax   paid   on   cash   fares;. 
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:uy  Hon,   iaomas  VV,  Uragury 

Attorney    General    of    the    United    States 


American  manufacturers  Iiavc  a  more  serious  re- 
sponsibility today  for  the  protection  of  their  plants 
than  e-i-er  before.  The  chief  dangers  are  those  devel- 
oping from  within,  not  those  coming  from  without.  To 
aid  the  nation  and  our  fighting  forces  industrial  dam- 
age must  be  prevented;  imposing  a  penalty  on  the 
guilty  after  a  plant  has  been  destroyed  does  not  fur- 
ther our  prosecution  of  the  zcar. 

Hon.  Thomas  Watt  Gregory  was  educated  at  the 
South-Western  Presbyterian  University.  Clarksville, 
Tennessee,  and  admitted  to  the  Te.vas  bar  in  1885.    The 

THE    people    of    the    United    States    have  pledged 
themselves  to  see  this  war  through  to  the  last 
doHar  and  to  the  last  man.    Before  us  lies  an  un- 
told sacrifice  of  blood  and  treasure,  much  sorrow  and 
heart-rending  disaster,  but  the  road  is  plain  and  leads 
to  but  one  result. 

This  high  pledge  of  eveiything  that  we  ha\e  imposes 
upon  manufacturers  a  more  serious  responsibilitv  for 
the  conser\ing  and  protection  of  their  plants  than  has 
tver  before  been  known.  In  realitv.  the  war  has  made 
every  manufacturer  a  partner  of  the  soldier  and  sailor, 
•rnor  to  the  war  damage  to  a  plant  or  producing  equip- 
ment was  a  piivate  matter.  If  loss  occurred  the  owner 
looked  to  the  insurance  companies  for  a  large  measure 
of  recompense.  Now  that  we  are  at  war 'damage  to 
I'lants  has  ceased  to  be  a  private  matter.  It  is  one  in 
which  the  people  as  a  whole  are  deeply  interested.  So  far 
as  the  public  interests  are  concerned,  and  so  far  as  the 
welfare  of  our  militaiy  forces  are  involved,  no  amount 
of  money  paid  to  a  manufacturer  can  repair  the  loss  of 
destio>ed  means  of  production.  At  the  present  time, 
perhaps  as  never  before,  time  is  the  essence  for  success 
in  our  struggle  for  the  preservation  of  our  country  and 
Its  national  life.  Every  improvement  in  manufacturing 
processes,  eyer>-  advance  in  the  means  for  reaching  a 
military  decision,  every  hour  gained  in  speeding  u[i  juo- 
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legal  firm  of  which  he  zcas  the  principal  member  zcas 
employed  by  the  State  of  Tcvas  as  special  counsel  in 
various  suits  for  violating  anti-trust  laws  durina  the 
period  1908  to  1913;  during  1913  he  was  special  assist- 
ant to  the  Attorney  General  of  the  United  States  in 
charge  of  the  investigation  and  prosecution  of  oMcials 
of  the  New  York,  New  Haven  and  Hartford  Railroad 
Company.  Since  August  29,  1914,  he  has  been  Attorney 
General  of  the  United  States  in  the  Cabinet  of  Presi- 
dent Wilson.  His  department  has  the  responsibility 
for  prosecuting  cases  involving  sabotage  and  disloyality. 

diiction,  shortens  the  war  and  saves  American  lives  In 
sharp  contrast  exery  loss  and  curtailment  in  production 
by  damage  done  to  manufacturing  i)lants  means  lost 
time— delay— for  which  no  amount  of  monev  can  ever 
make  up;  and  delay  means  inadequate  militarv  equip- 
ment, and  inadequate  military  equipment  for  our  army 
and  navy  means  the  loss  of  precious  human  life. 
The  Purposk  to  Injure  the  United  St.\tes 
We  know  the  temper  and  unbridled  brutalitv  of  our 
enemy.  While  we  were  neutral,  struggling  to  keep  free 
from  the  conflict,  diplomatic  and  consular  representa- 
tives of  the  German  government  in  this  country  en- 
deavored to  wreck  factories  and  railroads,  attempted  to 
clebaucli  our  officials  and  people.  i)lanncd  to  embroil  us 
in  vyar  with  our  neighbors  and  e\en  tried  to  foment  re- 
bellion among  our  own  citizens. 

The  purpose  from  which  those  acts  came  is  still  seek- 
ing internal  injury  to  the  I'nitcd  States 

However,  it  is  unwise  to  attribute  every  large  fire  in 
industrial  plants,  or  among  stores  of  manufactured  ma- 
terials, or  along  our  waterfronts  to  the  act  of  encmv 
agents,  although  it  is  very  natural  to  suspect  their  activ- 
ities. A  recent  ca.se  is  the  large  fire  at  Newark,  New 
Jersey,  which  was  alleged  to  have  been  caused  by  our 
enemies,  although  an  investigation  by  the  government 
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established  the  fact  that  it  had  other  origin.  But  indus- 
trial loss  through  carelessness  is  as  serious  in  its  delay- 
ing effects  as  if  the  damage  were  caused  by  German 
spies. 

Much  less  has  been  said  and  written  of  the  danger 
from  disloyal  propaganda  than  concerning  sabotage.  It 
is  suflficient  to  say  here  that  the  former  is  a  most  serious 
menace,  much  more  so  than  manufacturers  appreciate, 
and  that  the  Department  of  Justice  has  been  taking 
active  and  effective  steps  in  its  suppression. 

Manufacturers  Must  Protect  Themselves 

Statistics  show  that  the  chief  dangers  menacing  pri- 
vate manufacturing  plants  are  those  which  orginate  or 
are  developed  within  their  own  boundaries.  The  real 
protection  needed  is  protection  within  the  plant  itself. 
And  the  prime  responsibility  for  the  internal  protection 
of  workshops  and  factories  rests,  as  it  always  has  rested 
before,  upon  the  owners  and  managers. 

The  executives  who  are  operating  a  plant  have  the 
best  opportunity  of  knowing  what  persons  are  entitled 
to  access  to  their  premises,  and  of  identifying  those  who 
are  to  be  admitted.  They  likewise  have  the  best  oppor- 
tunity of  knowing  the  need  of  fire  protection  as  well  as 
for  sufficient  watchmen.  Primarily  it  is  their  duty  and 
not  that  of  the  central  government  at  Washington  to  see 
that  their  plants  increase  the  fire  protection  facilities,  to 
feel  out  the  sentiments  of  their  employees,  to  take  al 
possible  precautions  to  prevent  the  spread  of  disloyal 
propaganda  and  to  prevent  possible  injury  to  buildings 
and  equipment.  It  should  be  their  aim,  as  it  is  the  aim 
of  the  government,  to  prevent  damage  rather  than  wait 
until  damage  is  done  and  then  impose  penalties  for  losses 
that  cannot  be  repaired. 

The  Department  of  Justice  frequently  receives  re- 
quests from  plants  asking  that  military  guards  be  fur- 
nished by  the  government.  The  War  Department  re- 
ceives a 'much  larger  number  of  similar  requests  trom 
manufacturers  who  apparently  take  the  position  that  in- 
asmuch as  they  are  producing  war  material  they  are  en- 
titled to  have  their  plants  protected  by  an  amied  guard 
furnished  bv  the  United  States.  In  most  cases  this  is 
an  entirely  wrong  point  of  view.  The  establishment  of 
a  military  guard  will  not  protect  the  plant  against  care- 
lessness or  malicious  damage  from  within  which  have 
caused  most  of  the  loss  in  industrial  plants  since  the  be- 
ginning of  Uie  war.  For  example,  the  existence  of  a 
military  guard  in  some  cases  has  created  a  false  sense 
of  security  instead  of  intensifying  watchfulness  in  the 
plants.  There  are  many  spots,  particularly  at  the  sea- 
ports where  the  collection  of  a  large  mass  of  war  ma- 
terial' practically  constitutes  the  establishment  of  an 
army  base.  Fof  the  protection  of  these  large  stores  of 
supplies  the  government  has  created  protected  areas 
which,  bv  direction  of  the  President,  are  receiving  md- 
itary  protection  in  the  form  of  an  armed  patrol  fur- 
nished by  the  War  Department,  or  supplied  by  the  State 
authorities  acting  in  cooperation  with  the  War  Depart- 
ment. In  view  of  the  particular  character  of  the  in- 
dustry, certain  shipbuilding  plants  are  likewise  receiv- 
ing military  protection.  P.ut  that  military  protection 
should  not  be  asked  of  the  government  outside  of  the 
lines  laid  out  above. 
Munition  Manufacturers  Have  Responsibilities  of 

GOVERXMEN-T  AcEXTS 

No  government  has,  or  can  have,  either  the  man- 
power,"the  physical  means  or  the  administrative  machin- 
ery in  a  war  of  the  present  magnitude  for  supplying  the 
precautionary  methods  needed  in  and  about  the  innu- 
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merable  plants  manufacturing  war  materials  and  sup- 
plies. Owners  or  managers  engaged  in  the  manu- 
facture, storage  or  transportation  of  war  material  should 
recognize  the  fact  that  they  have  had  imposed  upon 
them  what  amounts  to  the  responsibility  of  government 
agents.  They  should  frankly  realize  this  and  assume 
the  attitude  of  providing  in  their  plants  extraordinary 
precautions.  They  have  the  right  to  ask  ample  police 
protection  from  local  authorities,  but  that  alone  will  not 
safeguard  the  interests  involved.  They  have  the  right 
to  call  upon  the  government  for  all  possible  aid  in  fer- 
reting out  the  sources  of  danger,  but  they  have  no  right 
to  ask  the  government  to  assume  the  responsibility  for 
the  work  of  internal  police  administration  within  their 
premises. 

It  is  gratifying  to  be  able  to  state  that  it  has  been  the 
constant  experience  of  the  Department  of  Justice,  and 
other  departments  of  the  government,  that  the  great  ma- 
ioritv  of  plant  owners  have  been  quick  to  recognize  the 
situation  and  act  accordingly.  But,  on  the  other  hand, 
there  are  nianv  manufacturers  who  fail  to  take  this 
view  of  the  situation,  vital  though  it  is. 

Violation  of  Industrial  Rules 
By  Chesla  C.  Sherlock 

Attorney  at  Law 
iCBIPENSATION  is  denied  under  the  workmen's 
Compensation  Act  if  the  injury  is  the  result  of 
the  "serious  and  wilful  misconduct"  of  the  em- 
ployee. The  question  of  whether  a  violation  of  rules 
laid  down  by  the  employer  amounts  to  such  serious  and 
wilful  misconduct  as  to  defeat  recovery  of  compensa- 
tion, is  of  great  interest  to  employers. 

The  mere  fact  that  an  employee  has  disobeyed  an  ex- 
press order  of  his  employer  is  not  sufficient  to  prevent 
him  receiving  compensation  for  any  injury  which  he 
might  have  suffered.  To  permit  this  construction  on 
the  statute  would  be  to  return  to  the  old  days  of  chaos 
prior  to  the  enactment  of  the  compensation  acts. 

Inasmuch  as  the  majority  of  the  compensation  acts 
do  not  expressly  treat  of  this  subject,  it  is  evident  that 
if  the  employee  is  not  to  receive  compensation  it  must 
be  denied  him  on  the  ground  that  his  violation  of  the 
rules  amounted  to  serious  and  wilful  misconduct.  Em- 
plovers  can  readily  appreciate  the  task  that  is  before 
the  courts  in  each' case  because  of  this  necessity.  Be- 
cause of  the  situation  mentioned,  it  is  necessary  for 
each  case  to  stand  on  the  circumstances  peculiar  to 
itself. 

The  English  Attitude 

The  English  courts  in  speaking  of  the  English  act, 
which  is  the  parent  of  our  laws  on  the  subject,  said  in 
so  many  words  that  a  violation  of  rules  is  not  serious 
and  wil'ful  misconduct.  Our  own  California  court  has 
said  that  a  violation  of  each  and  every  rule  ^vhich  the 
employer  has  formulated  for  the  protection  of  his  em- 
ployees is  not,  in  itself,  serious  and  wilful  misconduct. 

It  is  not,  however,  possible  for  us  to  stop  here.  It  is 
verv  probable  and,  indeed,  extremely  likely  that  in  a 
majority  of  cases  where  the  employee  violates  rules  he 
is  guilty  of  serious  misconduct. 

Such  a  violation  of  rules  must  have  been  wilful. 
This,  of  course,  implies  that  the  employee  had  knowl- 
edge of  the  existence  of  such  rule;  that  he  deliberately 
and  with  premeditation  set  himself  in  opposition  to  the 
authority  of  his  superiors.  The  courts  have  hastened 
to  say.  however,  that  where  a  workman  wilfully  violates 
his  employer's  rules,  but  v,-ith  the  intention  at  the  time 
of  furthering  the  employer's  interests,  such  a  violation 
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will  not  amount  to  a  serious  and  wilful  misconduct  so 
as  to  defeat  a  recovery  of  compensation. 

The  courts  have  drawn  a  sharp  distinction,  from  the 
employer's  standpoint,  in  regard  to  the  violation  of 
rules,  which  should  be  kept  in  mind.  They  have  said 
that  where  the  employer  strictly  enforces  all  rules  and 
does  so  at  all  times,  that  a  disobedience  of  them  by  an 
employee  will,  other  considerations  being  equal,  amount 
to  wilful  misconduct.  On  the  other  hand,  they  have  also 
said  that  where  the  employer  is  lax  in  enforcing  his 
rules,  or  does  so  only  in  a  dilatory  or  nominal  manner, 
a  violation  of  them  will  not  amount  to  wilful  miscon- 
duct on  the  part  of  the  employee. 

A  California  Case 

In  a  California  case  it  w-as  said  that  a  definition  of 
"wilful  misconduct"  applicable  to  all  cases  cannot  be 
formulated.  "It  may  be  stated  in  a  general  way  that 
the  wilful  violation  of  a  rule  or  order  made  for  the 
employee's  own  safety,  or  the  safety  of  others,  and 
made  by  a  power  having  authority  to  make  such  rule 
or  order,  and  enforced  with  diligence  will  constitute 
wilful  misconduct.  There  must  be  a  rule  or  order,  as 
distinguished  from  a  w^arning.  It  must  have  been  dili- 
gently enforced.  It  must  appear  that  the  employee  is 
refractory,  or  intentionally  or  premeditatedly  disobedi- 
ent, in  order  to  constitute  wilfulness." 

It  is  unquestionably  the  opinion  of  the  courts  that  if 
an  employee  violates  a  rule  made  for  his  own  safety  or 
protection  from  serious  bodily  harm,  he  is  guilty  of  mis- 
conduct; if  the  violation  is  deliberate  and  premeditated, 
then  the  violation  amounts  to  w'ilful  misconduct.  It 
v.ould  not  be  consistent  with  the  purposes  of  the  com- 
pensation acts  to  allow  a  workman,  who  was  acquainted 
with  all  the  dangers  surrounding  a  violation  of  a  rule 
formulated  for  his  own  protection,  to  recover  compen- 
sation for  injuries  received  because  of  his  own  disobedi- 
ent act.  This  would  be  too  close  to  an  allowance  of 
compensation  for  self-inflicted  injuries,  which  is  ex- 
pressly forbidden  by  the  compensation  acts  themselves. 

ViOL.ATION   OF   S.AFETY  RULES 

It  is  a  general  rule  that  a  violation  of  safety  rules  laid 
down  for  the  protection  of  employees  engaged  in  haz- 
ardous occupations,  is  wilful  misconduct.  If  there  is  no 
rule,  an  act  by  an  employee  which  imperils  his  own 
safety  is  not  wilful  misconduct,  unless  it  amounts  to 
loolhardiness  or  dare-deviltry. 

-V  failure  of  an  electric  lineman  to  wear  a  safety  belt 
and  rubber  gloves,  when  such  are  required  by  his  em- 
ployer's rules,  is  a  serious  and  wilful  misconduct  such 
as  to  defeat  recovery  for  injuries  received  because  of 
such  violation. 

The  question  of  disobedience  of  orders  involves 
slightly  different  construction  on  the  part  of  the  courts. 
While  they  seem  to  be  reasonably  clear  in  their  inter- 
pretation of  a  violation  of  a  fixed,  known  and  positive 
rule,  they  are  not  so  well  settled  in  their  opinions  as  to 
the  efTect  of  a  disobedience  of  a  direct  command  or 
order 

Some  courts  have,  apparently  without  any  reason, 
other  than  a  desire  to  see  a  widow'  compensated, 
awarded  comi)ensation  where  a  workman  had  violated 
an  order,  which,  if  given  in  the  form  of  a  rule,  would 
have  prevented  him  or  his  dependents  receiving  any 
compensation  at  all. 

A  M.XSSACHUSETTS  C.^SE 

In  a  Massachusetts  case,  a  workman  was  employed 
to  do  some  painting  near  machineni'  in  motion.  He 
was  given  express  orders  not  to  attempt  painting  be- 
hind such  machinerv   until   ?it   the  noon  hour  when   it 
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would  be  stopped.  The  workman  commenced  to  paint 
behmd  the  machinery,  however,  within  five  minutes 
a  Iter  receiving  such  order,  was  caught  in  the  machine 
<<ncl  killed.  The  Arbitration  Committee  awarded  com- 
pensation. It  IS  very  clear  that  if  such  instructions 
had  been  given  in  the  form  of  a  rule,  that  this  employee 
would  have  gone  without  compensation,  as  his  dis- 
obedience was  beyond  doubt  deliberate  and  wilful 

Lord  Trayner,  in  speaking  of  a  disobedience  of  or- 
ders, has  more  nearly  expressed  the  universal  opinion 
when  he  said:  "I  cannot  figure  anything  more  serious 
or  w-iltul  than  positive  and  intentional  disobedience  to 
a  strict  and  positive  order." 

Where  the  employer  has  been  lax  and  permitted  a 
violation  of  rules  or  orders  in  the  past,  it  is  not  wilful 
misconduct  for  an  employee  to  violate  them  in  the 
present  instance.  The  courts  impose  no  uncertain  ob- 
ligation on  employers  in  this  respect.  Where  one  em- 
ploys labor  in  hazardous  occupations,  he  is  dutv  bound 
to  offer  a  workman  instructions  as  to  his  ow^n  protec- 
tion and  to  formulate  rules  for  the  workman's  guid- 
ance. If  the  employer  has  not  done  this,  or  has  not  en- 
forced those  rules  given,  then  he  cannot  defend  on  the 
ground  of  the  employee's  misconduct. 

Obligation  to  Post  Rules 

The  further  obligation  is  placed  on  employers  to 
properly  post  such  rules  or  see  that  thev  are  brought  to 
the  attention  of  the  workmen.  Said  the  Lord  Presi- 
dent in  an  English  case:  "I  think  it  goes  without  say- 
ing that  a  rule  not  properly  posted  is  really  no  rule  at 
all;  it  is  merely  a  piece  of  paper  in  the  employer's 
pocket,  so  to  speak,  and  no  question  of  breach  can  arise 
until  the  rule  is  posted." 

In  the  final  analysis,  this  question  of  the  violation  of 
rules  is  purely  one  of  fact.  To  say  that  the  mere  vio- 
lation of  a  rule,  in  itself,  was  sufficient  to  deny  com- 
pensation would  controvert  the  whole  theory  of  the 
law.  Said  Lord  Loreburn:  "In  my  opinion  it  is  not 
the  province  of  the  court  to  lay  down  that  a  breach 
of  a  rule  is  prima  facie  evidence  of  serious  and  wilful 
misconduct.  That  is  a  question  purelv  of  fact,  to  be 
determined  b\-  the  arbitrator  as  such." 


Engineers  in  Goverment  Service 

ENGINEERING  Council,  through  its  American  En- 
■"  gineering  Service  Committee,  has  during  the  i)ast 
few  months  supplied  to  various  Government  depart- 
ments and  bureaus  in  response  to  their  requests,  several 
thousand  names  of  engineers  from  which  were  to  be 
selected  to  fill  a  great  variety  of  positions  in  uniformed 
and  civilian  service  for  .Vrmy.and  Navy  and  other 
branches  of  the  Government's  activities  in  connection 
with  the  war.  as  well  as  for  indirect  service  for  manu- 
facturers and  contractors  engaged  upon  Government 
war  work. 

To  meet  these  demands  the  American  Engineering 
Service  Committee  has  assembled  in  its  offices  in  the 
Engineering  Societies  Building.  New  York,  extensive 
lists  and  much  detailed  information  concerning  engi- 
neers in  all  branches  of  the  profession  throughout  tiie 
length  and  breadth  of  land. 

Engineers  reading  these  lines,  to  whom  this  request 
applies,  are  urged  to  send  at  once  their  names,  present 
addresses  and  occuf)ations  in  the  Government  service, 
with  brief  statement  as  to  whether  or  not  they  are  avail- 
able for  other  service,  to  .Xmerican  Engineering  Service 
Committee,  Room  90T.  2Q  West  ,^9th  .Street,  New  York. 
Other  readers  are  asked  to  bring  this  request  to  the 
attention  of  such  engineers  or  to  send  information  di- 
rect l\   to  the  committee. 
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Sliofi  executives  zvho  do  not  handle  the  tools  of  pro- 
I  duction,  but  who  arc  responsible  for  keeping  everything 

moving,  often  need  to  refer  to  the  general  plans  of 
production  operations,  manXifacturing  machines,  tools 
and  gages.  This  article  gives  a  method  of  concentrat- 
ing all  this  information  on  compact  operation  diagrams. 
The  example  illustrated  is  a  cylinder  of  a  Russian 
automobile  engine. 

Mr.  Adalbert  R.  DeKuzelewski  zvas  born  in  Poland 
and  received  his  professional  education  as  a   mcchan- 

WHILE  the  busy  executive  as  a  rule  is  not  sup- 
posed to  look  into  the  details  of  manufactur- 
ing, and  the  main  problem  confronting  him  is 
the  selection  of  competent  assistants  to  take  care  of  this 
end  of  the  business  in  an  efficient  way,  nevertheless,  in 
order  to  see  whether  every  department  is  being  run 
properly,  it  is  necessary  for  him  every  once  in  a  while 
to  have  the  means  to  analyze  the  most  minute  details  of 
the  shop  without  wasting  too  much  of  his  valuable  time. 
Besides,  the  important  task  of  keeping  the  different 
departments  well  balanced  in  regard  to  each  other — that 
is,  to  avoid  shop  conditions  due  to  which,  for  instance, 
the  screw-machine  department  would  work  double  shift 
while  there  would  be  a  number  of  milling  machines 
standing  idle — can  only  be  done  successfully  b}'  the  man 
in  full  charge.  To  do  this  requires  ways  and  means  of 
having  a  picture,  a  description  of  shop  details  ready 
within  reach  of  his  hand,  to  get  hold  of  the  necessary 
data  immediately  and  be  able  to  give  orders  which  can 
be  carried  out  and  bring  results. 

To  achieve  this  end,  the  executive,  whether  he  is  the 
president,  the  works  manager,  the  shop  superintendent 
or  the  chief  engineer,  must  have  the  data  in  such  shape 
that  every  detail  can  be  understood  at  a  glance  and  lo- 
cated in  a  few  seconds  without  going  into  an  elaborate 
system  of  filing  cabinets,  card  indexes,  loose  leaf  binders 
or  the  like.  Having  all  this  in  view,  we  have  devised  a 
special  system  of  machine-shop  operation  diagrams 
which  will  be  explained  below.  This  system  has  been 
carried  out  with  excellent  results  at  the  offices  and 
shops  of  the  Russo-Baltic  Car  Works  Company,  a  large 
Russian  concern  manufacturing  military  automobiles 
and  i6-passenger  aeroplanes,  having  an  office  in  New 
York  City  where  the  purchasing  of  machines  and  de- 
signing of  special  equipment  is  being  done. 

The  C'iXINDER  Dr.\wings 

After  all  necessary  operations  to  be  performed  on  a 
given  part — for  example  let  us  take  the  standard  cylin- 
der for  the  automobile  engine — were  determined  upon, 
all  the  jigs,  fixtures  and  appliances  and  small  tools  de- 
signed, laid  out  and  made  in  the  shops,  every  single 
operation  was  drawn  up  separately  on  a  sheet  about 
I2xi8  inches  in  size  supplied  with  necessary  margins 
to  allow  for  loose  leaf  perforation.  These  drawings 
have  no  dimensions,  but  show  explicitly  the  way  the 
cylinder  is  placed  in  the  fixture  or  the  jig,  the  way  of 
locating  and  clamping,  the  way  the  fixture  is  fastened 
on  the  machine,  and  show  a  picture  of  the  entire  manu- 
facturing problem  and  all  the  appliances  used. 

Six  sheets  (four  reproduced  herewith)  take  all  twen- 
ty-three operations  (see  Table  I)  necessary  to  get  the 


ical  engineer  in  the  Polytechnicum  in  Zurich,  Switzer- 
land. Coming  to  the  United  States  a  few  years  later, 
he  has  since  held  the  positions  of  tool  room  foreman 
and  tool  designer  with  the  De  La  Vergne  Machine  Com- 
pany, tool  designer  ■with  the  Northway  Motors  &  Man- 
ufacturing Company,  and  master  mechanic  zmth  the  R. 
K.  LeBlond  Machine  Tool  Company.  For  the  last  tu^o 
years  he  has  been  chief  engineer  in  the  Neis.'  York 
office  of  the  Russo-Baltic  Car  U'orks  Company,  a  Rus- 
sian machinery  building  firm. 

cylinder  machined  ready  for  assembling,  except  such 
simple  processes  as  sand  blasting  or  cleaning,  where  no 
special  equipment  is  required.  They  show,  in  a  clear 
way,  the  idea  of  each  jig,  the  kind  and  number  of  tools 
which  go  with  it  in  a  way  to  be  understood  by  anyone 
who  has  a  general  idea  of  machine-shop  work,  but  with- 
out being  a  trained  expert  in  shop  methods. 

Now  to  go  on  with  the  story :  Each  operation  diagram 
drawing  was  made  on  a  sheet  of  standard  size  trans- 
parent paper.  The  piece  being  machined  was  drawn 
up  with  red  ink,  while  the  jig,  fixture  or  tool  was  drawn 
with  black  pencil.  This  work  completed,  a  blueprint 
was  made  of  each,  and  all  the  blueprints  perforated  and 
bound  together  into  a  large  book  for  the  superintendent. 
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FIG.    I. — SET-UPS    FOR    OPERATIOX    4   OX    AUTOMOBILE    CVLIXDER 

OrEE.\Tiox  4.     1st  setting,  ist  working  tool: 

Face  C  of  cylinders  K  and  A'. 
Rough  bore  D  of  cylinders  B  and  B'. 
Chamfer    E    of    cylinders    B    and   B". 
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OrERATiox  4.     1st  setting,  2nd  working  tool: 

Face    C  of   cylinHers   A   and    A'. 
Finish  bore  D  of  cylinders  B  and  B'. 

Operatio.v  4.     1st  setting,  3rd  working  tool: 

Face   C   and  cylinder   A   and   A'. 
Ream   D   of  cylinder   B   and   B'. 

Operatiox   4.     2nd   setting,   revolve    180  degrees   and 
face  C  of  cylinder  B  and  B' : 

Rough  bore  D  of  cylinder  A  and  A'. 

Chamber   E  of   cylinder   A   and   A'. 

Finish  bore  D  of  cylinder  A   and   A'. 

Ream   D  of  cylinder  A  and  A'. 

master  mechanic  and  tool  designer, — let  us  generalize — 
for  our  factorjf  office. 


FIG.   2. — SET-UPS   FOR  OPERATIONS  4A   .\ND  4!/^   ON    AUTOMOBILE 
CYLINDER 


Xe.xt  a  reduced  size  photoprint  of  each  drawing  was 
made  also,  a  photoprint  just  the  size  of  a  letterhead. 
By  this  time  every  operation  sheet  was  already  type- 
written on  the  same  size  of  white  sheet.  To  each  oper- 
ation sheet  was  attached  the  corresponding  diagram  and 
all  bound  into  a  ring  binder  8x  ii  inches  in  size  and 
placed  on  the  desk  of  the  busy  executive. 


FIG.   3. — SET-UP   FOR   OPER.ATION    5   ON    AUTOMOBILE   CYLINDER 


'   iKR.vTiox  5.     1st  setting: 

RouKh    and   finish   Mill    F. 
RouKh   Mill  0 
Rough   Mill   H. 

<  )i't;RATiox  5.     2nd  setting: 

Rough   Mill   I. 
Roueh    Mill    J. 

T.\BLE   I.  ,  Schedule  of   Oper.\tions,  Machines,   Tools   and 
Gages  for  .Automobile  Cylinder 

1.  Clean  casting;  sand  blast. 

2.  Snag  casting;  machine,  floor  grinder. 
Hourly  production  per  machine,  30. 

3-     Inspect  for  blow  holes  and  defects  in  casting;  bench. 

4.  Bore,  chamfer  and  ream  two  cylinder  bores  and  face  mill 


base  of  castnig;  1st  bore  103.5,  2nd  bore  104.0,  3rd  ream  104.7 
mm.  (0.3  mm.  allowed  for  grinding).  Note.  If  cylinders  are 
not  ground,  hole  must  be  reamed  to  105.00  —  0.0125  mm.,  2nd 
bore  to  104.5 ;  machine,  Beaman  &  Smith  Locomobile  milling 
and  boring  machine:  tools,  four  special  fixtures,  boring  bars, 
adjustable  reamers,  face  milling  cutters;  gages,  Plus,  103.5  — 
103.65,  plug;  104.5  —  104.60,  plug;  105.0  +  0.0125. 

Hourly  production  per  machine,  6. 
4A.    Grind   cylinders    (if    desired)  ;    machine,    Heald   cylinder 
grindhig  machine;  tools,  special  fi.xture;  gages,  as  above. 

Hourly  production  per  machine,  i. 

5.  Mill  top  (right  and  left)  manifold  pads  and  valve  pocket 
cover  surfaces  (single  cut)  ;  machine,  Beaman  &  Smith  con- 
tinuous milling  machine ;  tools,  four  special  fi.xtures  each  hold- 
ing three  castings,  special  cutters;  gages,  valve  pocket  depth 
gage  for  width  on  fixture. 

Hourly  production  per  machine,  20. 

6.  Mill  fan  bracket  pad;  machine.  No.  2^  LeBIond  milling 
machine;  tools,  plate  fixture,  face  mill;  gages,  on  fixture. 

Hourly  production  per  machine,  20. 

7.  Mill  water  pipe  pad;  machine.  No.  2}^  LeBIond  milling 
machine ;  tools,  plate  fixture,  face  mill ;  gages,  on  fixture. 

Hourly  production  per  machine,  20. 

8.  Drill  six  bolt  holes  in  bottom  of  cylinder  flange ;  machine, 
Natco  No.  30;  tools,  trunnion  jig  to  take  operations  8,  9,  10,  11. 

Hourly  production  per  machine,  20. 
g.  Drill  manifold  and  pump  pad  and  valve  cover  pad  on  one 
side  of  cylinder;  machine.  No.  14,  Natco  multiple  spindle  drill- 
ing machine;  tools,  same  jig. 

Hourly  production  per  machine,  20. 

10.  Drill  manifold  and  valve  cover  pad  on  other  side  of  cylin- 
der; machine,  four-foot  Carlton  radial  drill;  tools,  same  jig. 
Magic  chucks. 

Hourly  production  per  machine,  15. 

11.  Drill  fan  bracket  pad  in  front  of  cylinder;  machine,  four- 
foot  Carlton  radial  drill;  tools,  same  jig.  Magic  chucks. 

Hourly  production  per  machine,  20. 

12.  Machine  four  valve  holes  (except  thread),  leave  stock  on 
seat  for  hand  reaming  after  valve  stem  bushing  is  in  place; 
machine,  17D  Moline  6-spindle  drilling  machine;  tools,  special 
jig  (on  rails),  special  counterbores,  special  valve  tools,  special 
boring  bars,  grinding  gages ;  gages,  special  gages  for  depth, 
plugs  for  size.     (Tools  should  be  made  in  duplicate.) 

Hourly  production  per  machine,  6. 

13.  Drill,  tap  and  counterbore  two  cored  holes  in  each  end  of 
cylinder;  machine,  Colburn  drilling  machine;  tools,  drill  jig, 
special  counterbores  80  mm.  in  diameter,  tap,  counterbore; 
gages,  depth  gage,  thread  gages. 

Hourly  production  per  machine,  10. 

14.  Tap  valve  plug  holes ;  machine,  Colburn  drilling  machine ; 
tools,  no  jig,  collapsing  tap,  chasers;  gages,  thread. 

Hourly  production  per  machine,  15. 

15.  Test  under  water  pressure  for  leaks  in  jacket;  tools,  special 
fixture  for  testing  at  60  pounds. 

Hourly  production  per  machine,  10. 

16.  Force  in  valve  stem  bushings;  machine,  arlior  press. 
Hourly  production  per  machine,  30. 

17.  Ream  valve  stem  holes  (if  necessary)  ;  bench;  tools,  special 
tool  for  reaming:  gages,  plug. 

Hourly  production  per  machine,  15. 

18.  Finish  face  valve  seat ;  machine,  Taylor  &  Fenn  drilling 
machine;  tools,  piloted  facing  tool  index  fixture;  gages,  gage 
for  angle  and  concentricity. 

Hourly  production  per  machine,  15. 

19.  Tap  all  small  holes ;  machine,  Taylor  &  Fenn  sensitive 
radial  drilling  machine;  tools,  no  fixture,  taps;  thread  gages. 

Hourly  production  per  machine,  10. 

20.  Grind  valves  in  place;  machine,  Foote-Burt  valve  grinder; 
tools;  plate  fixture,  lapping  compound;  gage,  Prussian  blue. 

Hourly  production  per  machine,  6. 

21.  Inspect  valve  seating;  bench;  gages,  indicating  Prussian 
blue. 

Hourly  production  per  machine,  15. 

22.  Assemble  valves,  springs  and  collars ;  bench ;  tools,  valve 
lifters. 

Hourly  production  per  machine,  20. 

.'3.  Final  inspection;  bench;  all  gages. 
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Alter  nianufacturinff  is  started  and  lirst  lot  of  parts 
are  completed,  the  time  each  operation  takes  is  entered 

on  each   ])icturf.      It   will   then  take      

onh-  a  few  patjcs  at  the  end  of  the 
book,  and  a  few  hours  time  of  one 
of  the  clerks,  to  tabulate  how  many 
hours  of  each  t}|)e  of  machines  it 
takes  to  get  out  a  lot  of  loo  parts. 

Ain'.\NTA(;i-:s  and  Savin'gs 

Everybody  will  realize  how  much 
time  the  executive  can  save  by  hav- 
ing all  this  wealth  of  information 
in  the  shape  of  a  compact  book  on 
his  desk.  But  the  busy  executive  is 
not  alone  at  the  factory — he  has  his 
assistants.  The  works  manager  will 
find  the  description  of  each  opera- 
tion of  service  just  at  the  moment 
when  he  is  selecting  additional  equip- 
ment ;  he  may  be  able  to  make  up  his 
mind  without  calling  in  a  master  me- 
chanic or  foreman,  without  analyz- 
ing drawings  in  the  tool-drafting  de- 
partment, without  following  up  all 
operations  on — let  us  say — the  con- 
necting rod  which  happens  to  be 
made  in  four  difterent  departments. 
The  master  mechanic  who  is  just 
about  inventing  a  new  scheme  and 
wants  to  know  if  it  is  really  simpler 
and  cheaper  than  the  old  one  can 
refer  to  the  book.  The  superinten- 
dent who  has  just  received  a  report 
that  the  turret  lathe  department 
holds  up  production  by  being  con- 
stantly overloaded,  and  who  contem- 
plates having  some  of  the  work  thrown  into  the  drill 
press  department  can  see  w'hat  to  shift  by  looking  into 
the  book.  The  chief  tool  designer  who  wants  to  tell  a 
man  engaged  last  night  to  use  the  milling  scheme  he  has 
used  on  last  year's  model  universal  joint  cage  tells  him 
to  get  the  book.  And  so  on  including  the  director  of  the 
night  school  for  apprentices.  (We  will  need  tool  de- 
signers and  foremen  ten  years  from  now  just  as  much 
as  presently. ) 

Drawings  Need  Not  Be  E.xpensive 
While  the  objection  can  be  raised  relative  to  the  cost 
of  these  drafting  diagrams,  it  may  be  added  that  the 
work  in  question  for  a  draftsman  who  has  been  in  a 
drafting  room  where  this  has  been  done  would  be  an 
easy  task.  After  he  gets  broken  in,  gets  to  understand 
the  idea,  leaves  out  the  unnecessary  and  concentrates  on 
the  essential,  the  work  proceeds  rapidly. 

Tliese  drawings  do  not  have  to  be  scaled.  A  good 
deal  of  assistance  can  be  given  by  having  standard  ele- 
ments like  milling  machine  tables  or  lathe  turrets  once 
made  to  scale  on  cloth,  and  then  retraced  on  each  dia- 


gram- 
man. 


hut  these  details  can  be  left  to  the  chief  drafts- 


There  is  no  question  but  that 
where  big  quantities  of  work 
go  through  the  shops,  like  the 
case  mentioned,  the  system  de- 
scribed is  of  great  practical  value. 
So  long  as  it  shows  the  opera- 
tions and  in  legible  form  the  en- 
tire picture  of  the  shop  processes 
and  methods,  it  will  pay  for  itself 
within  a  few  weeks  in  saving  the 
time  of  the  highest  priced  men. 
Its  educational  value  for  the  fu- 
ture is  an  asset  acquired  entirely 
free  of   charge. 


OPHRATtON    6 
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FIG.   4 — SET-UPS    FOK   OPKRATIONS 


8,   9,    10.    II,   OX    .\L'TO.M0BILE   CYLINDER 


;ide  of  cylinder. 


side   of  cylinde 


(Operation  6: 

Mill  K. 

(.)|'ER.\TIOX   7 : 

Drill   L,   6  holes. 

(  >I'ERATION   8  : 
Drill   M) 
Drill  N 
Drill  O 

Operation  9: 

Drill  M  )  „ 
Drill   N  J "" 

(  )PERATI0N  8  : 
Drill  M) 
Drill   N  J.  On 
Drill    O  \ 

Operation  10: 

Drill  M 1 
Drill   N  ] 

Opek.\ti()X   1 1  : 

Drill   P, 

It  may  be  added  that  in  case  of  contracts  for  dift'erent 
parts  of  one  machine,  which  are  sometimes  given  out 
due  to  crowded  shop  conditions,  a  method  of  illustration 
as  described  above  will  certainly  help  everybody  con- 
cerned. 


second 


of  cylinder. 


of   cylinde 


Help  Solve  The  Transportation  Frobleim 
In  Connection  With  the  Railroads 

1.  Cooperate    and    put    it    over.      Do    not    kick    at 
changes. 

2.  Load  and  unload  promptly.     Do  not  wait  for  a 
convenient  season. 

3.  Load  to  capacity. 

4.  Do  not  reconsign  en  route.     Decide  the  destina- 
tion before  the  goods  leave. 


5.     Pack  securely  and  mark  plainly. 

For  the  Waterways 

1.  The  construction  of  barges  and  small  tow  boats 
to  provide  for  the  adequate  use  of  existing  highways. 

2.  Provision  for  putting  into  shape  existing  water- 
ways that  have  been  allowed  to  become  obsolete. 

3.  Provision  for  the  wise  extension  of  these  water- 
wavs  to  correlate  with  the  railroad  system. 
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To  check  n-astes  of  materials  in  industry  we  must 
buy  only  what  -ce  can  use,  use  it  intelligently  and  re- 
claim all  possible  by-products  from  the  scrap.  The 
author  points  out  that  chemical  reactions  enter  into 
all  manufacturing  to  a  greater  or  less  degree,  and 
makes  a  plea  for  chemical  control  including  the  pur- 
chase of  all  materials  on  specification  and  the  check 
of  everything  received. 

E\"ERY  time  a  shovelfull  of  coal  is  thrown  into  the 
fire-box  of  a  boiler,  a  whole  series  of  chemical  re- 
actions take  place.  When  metal  is  melted  in  a 
cupola  all  sorts  of  things  happen;  in  fact  there  are  very 
lively  goings  on  within  the  domain  of  chemistry  or  of 
physics  every  time  a  piece  of  metal  is  heated.  Painting 
i?  a  chemical  process,  and  a  veiy  complex  one,  too,  and 
so  is  nearly  everything  that  happens  in  a  tank  or  a  tub. 
\\'e  can't  get  away  from  chemistry  in  industry ;  the 
most  we  can  do  is  to  shut  our  eyes  to  it  and  that  is  not 
always  profitable.  It  has  to  do  with  the  administration 
of  materials.  The  eye  of  the  master,  according  to  Ben- 
jamin Franklin,  is  an  invaluable  asset,  but  its  blind  spots 
do  not  count.  It  may  observe  the  men,  see  that  they  are 
diligent  and  well  directed,  and  it  may  see  that  correct 
practices  are  observed,  but  unless  it  has  the  vision  of 
chemistry,  it  cannot  see  how  materials  behave,  and  these 
are  as  important  in  making  profits  as  are  men. 

Chemical  Co.vTUdL  i.\   AL-vnufacturing 

Chemical  control  does  not  mean  having  a  laboratory 
with  a  man,  a  balance,  some  reagent  bottles,  test-tubes, 
beakers,  caseroles,  Florence  flasks  and  the  like  in  it. 
One  can't  even  select  a  good  young  chemist  unless  he 
has  chemical  understanding  himself.  The  bane  of 
American  manufacturing  has  been  that  chemistry  and 
physics  have  been  neglected  while  the  administration  of 
niaterials  has  been  placed  in  charge  of  foremen  who  do 
not  know  molecules.  Those  are  the  fellows  who  put 
things  over  on  the  old  man.  A  young  chemist,  fresh 
from  college,  can't  make  any  headway  against  them  be- 
cause they  have  entrenched  themselves.  And  the  young 
college  man  isn't  up  to  the  job  of  chasing  molecules  all 
around  through  the  works  and  finding  out  what  they  are 
up  to,  anyway.  That  is  the  chemist's  task :  he  is  a  mole- 
cule chaser.  Nobody  can  see  molecules,  but  they  are 
always  organizing,  sometimes  nice  and  obedient,  just  as 
the  master  desires  ;  and  then  again  they  could  give  an 
anarchist  organizer  spades  and  trumps  in  sabotage.  .\ 
young  fellow  at  twenty  dollars  a  week,  who  is  under 
instructions  to  stay  in  his  laboratory  and  make  tests, 
can't  determine  how  they  are  behaving.  (  onditions  in 
little  glass  bulbs  are  very  different  from  those  in  big  iron 
containers.  Laboratory  processes  that  are  rich  in  yield 
often  show  marvelous  divergencies  when  a  factory 
charge  is  made.  Lender  different  relations  of  mass  to 
surface  and  with  changed  conditions  of  temperature  and 
pressure,  the  molecules  form  new  and  entirely  unexpect- 
ed unions  and  it  takes  more  than  a  little  experience  to 
catch  onto  their  ways.  The  chemical  engineer  is  to 
materials  what  the  lawyer  is  to  contracts  and  business 
prr)cedure,  and  he  needs  experience  as  well  as  schooling. 

Chemical  Advice  in  iNDU.sTin' 

The  point  that  I  am  trying  to  make  is  the  need  of 
sound,  competent,  chemical  advice  in  the  oiieration  of  a 
manufacturing   concern    just    as    good    legal    advice    is 


Mr.  Ellwood  Heiidrick  received  his  professional  edu- 
cation under  Victor  Meyer,  and  Merz  and  Weith  at 
the  University  of  Zurich,  S wit r:er land.  From  iS8l  to 
1884  he  was  manager  of  the  Albany  Aniline  and  Chem- 
ical li'orks.  and  later  was  in  chemical  manufacturing 
for  himself,  .it  present  he  is  a  member  of  the  staff 
of  .'Irlhur  D.  Little,  Inc.  He  is  a  writer  on  chemical 
subjects  and  is  the  author  of  "Everyman's  Chemistry." 

needed  in  its  organization  and  whenever,  for  instance, 
the  old  man  loses  his  temper. 

The  last  word  has  not  been  said  in  regard  to  any 
known  chemical  reaction — so  there's  nobody  who  knows 
it  all.  On  the  other  hand,  there  is  hardly  a  single  indus- 
try that  lacks  its  chemical  side.  Even  the  matters  of 
fuel,  boiler  water  and  lubrication  are  neglected  unless 
they  are  under  chemical  control,  and  neglect  means 
waste.  A  glance  at  laboratory  records  of  analyses  of 
boiler  compounds  which  have  been  bought  at  prices 
mounting  up  to  several  thousand  dollars  a  year  for 
single  plants  is  enough  to  make  a  manager  sick.  A  late 
one  was  a  little  molasses  in  water  at  a  dollar  a  gallon. 

■Chemical  control  enables  a  manufacturer  to  know 
his  product.  Usually  he  guarantees  his  output  and  his 
guaranty  is  a  liability.  The  knowledge  that  this  con- 
trol gives  him  of  his  product  insures  him  against  loss 
under  his  guaranty.  So  if  it  discharges  a  liability  it  is 
an  asset.  It  substantiates  also  the  manufacturer's  own 
trademark.  On  the  other  hand  it  discounts  the  trade- 
mark premium  he  pays  on  his  raw  materials.  In  normal 
limes  a  man  who  buys  on  specification  usually  enjoys  a 
buyer's  market;  if  he  buys  trademarked  goods  it  is  usu- 
ally a  seller's  market. 

Unintelligent  Buying 

A  street  railway  company  has  constantly  before  it 
l>roblems  of  painting,  cleaning,  lubrication,  the  purchase 
of  metals  for  various  purposes,  requiring  different  quali- 
ties that  are  bought  either  on  specification  or  by  trade- 
mark and  a  hundred  other  chemical  problems ;  these 
must  be  met.  or  ignored.  With  no  reflections  upon  the 
wisdom  and  judgment  of  purchasing  agents,  I  think  the 
statement  cannot  be  successfully  contradicted  that  the 
one  who  has  access  to  a  thoroughly  equipped  and 
manned  laboratory  will  save  a  great  deal  more  for  his 
company  than  the  one  who  has  not.  There  are  corpora- 
lions  that  have  their  favorite  sources  tor  supplies  of  all 
kinds  and  if  anyone  tries  to  demonstrate  that  their  meth- 
ods (jf  purchase  may  be  improved  upon,  they  success- 
fully make  a  goat  of  him.  The  old  man  or  somebody  in 
authority  sees  to  it  that  no  change  is  made  and  that  they 
continue  to  buy  as  heretofore  from  old  friends.  Then 
the  old  friends  see  to  it  that  the  company  gets  goods  at 
fair  prices.  Thus  the  buyer  leaves  everything  to  the 
seller.  This  may  make  the  seller  and  it  may  not  break 
the  buyer,  but  it  is  not  intelligent  buying. 

The  other  day  the  writer  went  into  a  well-known 
clothing  and  furnishing  house  in  New  York  City  to  buy 
an  overcoat.  The  [lurchasc  was  made — and.  "Ves,"  he 
needed  some  underwear ;  medium  light  halbriggan.  The 
price  was  $2  a  garment,  or  $4  a  suit.  It  seemed  dear. 
The  house  is  of  the  first  rank  and  the  proprietors  urge 
upon  customers  that  they  can  get  best  served  by  buying 
all  their  wearing  apparel  there.  But  those  shirts  and 
drawers  seemed  dear.  Two  suits  were  bought  instead 
of  the  number  desired  on  the  ground  th.nt  he  might  do 
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better  somewhere  else.  Tiie  next  day  he  went  over  to 
Third  Avenue,  where  he  was  probably  taken  for  a  pros- 
perous walkhig  delegate.  "All  our  goods  iss  strickelly 
shoonion  made,"  said  the  salesman.  But  underwear  of 
the  same  weight,  staple  and  finish  were  purchased  for 
75  cents  a  garment,  or  $1.50  per  suit.  The  first  lot  was 
bought  on  trademark,  the  second  lot  on  specification, 
lire  seller  does  not  look  out  for  competition  and  the 
buyer  does — if  he  is  alive  to  his  job.  With  chemical 
advice  the  competitive  field  is  open;  without  it  it  is 
closed ;  you  must  buy  what  your  hired  man  says  he 
can  use. 

S.wTXGS  ox  Odds  -vnd  Ends 

A  retail  dry-goods  merchant  and  a  chemist  were  hav- 
ing an  idle  chat  one  evening  when  the  merchant  said,  in 
a  joking  way,  "You  chemists  are  getting  your  teeth  into 
everything,  Ijut  you  can't  make  anything  out  of  my  busi- 
ness. I  am  immune  from  the  chemist's  attack."  "You 
need  him,"  said  the  chemist,  "in  the  worst  way.  You 
sell  drygoods  and  guarantee  them.  From  the  time  they 
were  made  until  you  get  them  they  may  have  changed 
hands  three  or  four  times  and  what  only  a  textile  chem- 
ist could  tell  you  about  the  merchandise  you  sell  and 
warrant  would  be  illuminating  and  I  fear  occasionally  it 
would  shock  you.  But  let  us  leave  that  out  of  consider- 
ation. I  shall  approach  you  on  the  subject  of  testing 
drygoods  for  you  a  little  later  when  my  equipment  is 
complete.  What  do  you  say  to  a  nice  little  dinner  party 
next  year  to  be  paid  for  by  you  or  me  according  to  the 
outcome  of  what  I  am  about  to  propose?  Suppose  you 
tell  me  that  you  want  my  establishment  to  look  into  your 
supply  department.  That  means  besides  fuel  such  odds 
and  ends  as  paper,  stationery,  soap,  etc.  We  shall 
charge  you  our  regular  fee  and  make  specifications  for 
purchases.  If  you  do  not  make  savings  above  the  cost 
I  will  pay  for  the  dinner,  and  if  your  savings  are  worth 
while,  you  are  to  pay  for  it." 

The  merchant  agreed,  and  paid  for  the  dinner  because 
his  savings  were  several  thousand  dollars.  There  was 
some  $600  saved  on  soap  powder  alone  for  washing 
floors.  Theretofore  it  had  been  bought  as  package  or 
trademark  goods. 

Specifjc.'Vtion  ,\nd  Check 

Merchandise,  whether  fuel,  supplies,  raw  materials  or 
finished  products,  is  of  three  kinds:  Standard,  special 
and  proprietar}-.  For  standard  goods  tests  are  estab- 
lished. Usually  the  chemist  is  needed  to  check.  For 
special  goods  he  is  needed  to  specify.  Proprietary  goods 
are  sold  under  patents  or  in  packages  with  labels  and 
directions  or  in  connection  with  service  which  shows 
how  to  use  them  and  get  the  best  results.  The  item  of 
service  in  connection  with  proprietary  articles  is  grow- 
ing rather  than  decreasing,  as  is  evident  from  the  in- 
creasing number  of  engineers  and  chemists  employed  in 
sales  departments.  It  is  wholly  legitimate,  but  it  is  a 
charge  that  must  be  loaded  upon  sales.  It  is  of  advan- 
tage to  the  seller  because  it  tends  to  close  the  market  to 
the  buyer.  If  on  the  other  hand,  the  buyer  knows  ex- 
actly what  he  wants  and  how  to  use  it,  and  knows  also 
of  several  sources  of  supply  instead  of  one,  and  can 
specify  so  that  any  one  of  the  several  producers  can 
furnish  the  product  he  wants,  his  economical  position  is 
improved. 

Here  we  are  in  the  midst  of  the  worst  war  in  history, 
with  billions  and  billions  to  be  paid  as  the  least  cost  of 
it  and  labor  almost  impossible  to  secure,  and  yet  we  see 
great  wastes  flowing  out  of  the  spigots  on  every  hand. 
If  we  could  only  utilize  intelligently  everything  we  waste 
we  could  almost  pay  for  the  war  as  it  progresses.  Of 
course,  applied  science  has  not  got  as  far  as  that  yet, 


hut  it  is  much  further  advanced  than  the  unscientific 
man  knows.  How  manufacturers  can  atlord  to  get 
along  without  having  competent  chemical  advice  con- 
stantly available  to  them  is  beyond  the  comprehension 
of  most  chemists. 

Misconceptions  About  Chemists 

There  are  a  number  of  misconceptions  about  chemists 
abroad  and  we  might  as  well  consider  one  or  two  of 
tliem.  When  a  manufacturer  gets  into  trouble  about  his 
I'roduct  he  does  not  always  come  to  headquarters  by  any 
means.  He  waits  and  waits  and  tries  this  and  that  and 
finally,  when  he  comes  to  the  conclusion  that  there  is  no 
balm  in  Gilead,  he  goes  to  the  chemist  with  his  woes. 
His  overhead  charges  are  a  thousand  dollars  a  day,  his 
wares  will  not  sell  because  something  about  them  is 
wrong,  and  "What  is  the  matter  with  the  goods?  An- 
swer immediately,"  is  his  demand.  Now  the  trouble  lies 
in  the  way  the  molecules  have  been  behaving  and  it  may 
take  months  to  find  out. 

If  he  had  had  the  habit  to  take  his  troubles  where 
troubles  belong,  to  his  chemical  advisor,  he  would  have 
had  somebody  working  on  the  problem  from  the  time 
the  difficulty  first  showed  itself,  and  by  the  time  he  sent 
his  nervous  telegram,  the  problem  might  have  been 
solved.  There's  no  use  in  trying  to  hurry  such  things : 
if  one  loses  his  pocketbook  he  does  not  set  a  date  by 
which  it  must  be  found ;  he's  thankful  to  get  it  at  any 
time.  The  chemist's  task  in  discovering  what  is  wrong 
is  often  much  harder  than  finding  a  lost  pocketbook. 
Sometimes  he  gets  it  and  sometimes  he  doesn't.  In  prob- 
lems of  research  like  this  what  he  needs  most  is  time. 
Tests  go  through  a  well  managed  laboratory  in  short 
order,  but  research  will  not  be  hurried. 

Another  idea  that  is  unfortunately  current  is  that  a 
chemist  can  analyze  anything.  Now  he  can  indeed  ana- 
lyze anything,  but  his  analysis  will  not  always  tell  what 
the  thing  analyzed  is  or  how  it  is  made.  Chemistry  isn't 
a  finshed  science  by  any  manner  of  means.  There  is  a 
vast  amount  that  isn't  known  yet  and  the  chemist  has  to 
feel  his  way  along,  just  as  the  business  man  has  to  feel 
his  way  along  in  establishing  credit.  His  problems  with 
materials  are  almost  as  individual  as  the  business  man's 
problems  with  men.  But  the  chemist  is  the  only  one 
who  can  actually  discover  what  is  happening  to  mate- 
rials as  they  pass  through  the  works  on  their  way  to 
become  saleable  goods. 

The  business  man  who  takes  his  problems  to  the  chem- 
ist will  be  surprised  to  find  how  wide  their  chemical  side 
is.  He  is  likely  to  be  surprised  at  a  great  deal  of  infor- 
mation that  will  develop.  But  if  he  wants  to  be  ahead 
of  the  game  he  must  invite  chemistry  into  his  business 
and  keep  it  there.  The  way  to  do  that  is  to  get  a  sense 
of  the  chemical  aspect  of  his  works  before  the  day  of 
trouble  comes. 


of  Engineering  Council 

Adopted  February  21,  igi8 

Engineering  Council  is  an  organization  of  national 
technical  societies  of  America  created  to  provide  for 
consideration  of  matters  of  common  concern  to  engi- 
neers, as  well  as  those  of  public  welfare  in  which  the 
profession  is  interested,  in  order  that  united  action  may 
be  made  possible.  Engineering  Council  is  now  com- 
posed of  tlie  American  Society  of  Civil  Engineers, 
American  Institute  of  ^Mining  Engineers,  American  So- 
ciety of  Mechanical  Engineers  and  American  Institute 
of  Electrical  Engineers,  having  a  membership  of  33,000 
;ind  known  as  the  Founder  Societies. 
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By  Walter 

Following  the  declaration  of  the  principle  that  exact 
knou'ledgc  must  be  possessed  before  materials  can  be 
properly  selected  the  author  states,  "In  case  of  mate- 
rials entering  into  a  process  of  power  production,  the 
cost  of  the  materials  has  little  or  no  bearing  on  the 
cost  of  the  finished  product."  The  example  used  to 
illustrate  these  principles  is  coal.  Under  the  headings 
of  "Care  of  Materials"  and  "Care  of  Equipment" 
methods  for  planning  and  caring  for  all  the  materials 
and  supplies  of  the  pozver  plant  are  fully  outlined. 
Emphasis  is  laid  on  the  importance  of  fitting  both  ma- 
terials and  equipment  for  the  service  to  be  performed. 

REAT  historical  events  reflect  the  state  of  mind 
of  contemporary  people.  Moreover,  it  is  the 
economic  structure  of  society  or  the  mode  of 
production  that,  in  the  final  count,  determines  the  ideals. 
The  world  war  which  commenced  as  a  clash  between 
efficientl}'  organized  production  on  one  side  and  anti- 
quated financial  control  of  markets  on  the  other,  grad- 
ually took  the  form  of  a  crusade  for  liberation  from 
imperialistic  oppression  or,  stated  in  more  definite  terms, 
for  the  abolition  of  autocratic  power  and  arbitrary  use 
of  special  privileges. 

To  win  a  war,  whether  international  or  industrial, 
one  must  master  materials  better  than  his  opponent. 
To  accomplish  this  task,  it  is  necessary  to  eliminate  all 
guess,  uncertainty,  favoritism  and  waste ;  a  definite  pre- 
determined, impartial  and  efficient  use  of  materials  is 
a  conditio  sine  qua  nan  of  success. 

So  long,  however,  as  our  industries  and  public  util- 
ities are  controlled  by  men  whose  vision  is  limited  in 
a  narrow  circle  of  private  gains,  small  wonder  that 
the  representatives  of  the  people  extend  over  them 
governmental  control.  The  feeling  of  distrust  spreads 
toward  managerial  methods  based  upon  obsolete  ideals 
and  fostered  by  the  conditions  of  the  past,  and  the 
right  to  mismanage  socially  necessary  production  and 
transportation,  or  to  waste  the  nation's  natural  re- 
sources, is  being  gradually  taken  away. 

Prices  versus  V.\lue  of  M.\teri.\l.s 

The  most  conspicuous  of  this  harmful  inheritance 
from  the  age  of  mercantile  capital  is  the  habit  of  judg- 
ing the  value  of  services  and  of  goods  alike  from  their 
market  price.  Men,  who. are  traders  by  profession  and 
speculators  by  temperament,  are  accustomed  to  accu- 
mulate wealth  by  buying  cheap  goods  and  reselling 
them  for  what  the  traffic  will  stand.  The  process  is 
thus  to  transform  money  into  commodity  and  exchange 
it  later  for  a  larger  sum  of  money.  Buying  certain 
materials  needed  in  the  process  of  power  production 
is  made  with  an  intention  to  realize  larger  returns  when 
the  raw  material  reappears  in  the  new-  form  of  a  market- 
able commodity — energy.  .\s  a  mere  bookkeeping  prop- 
osition, it  looks  as  if  the  lowest  price  paid  for  these 
materials  is  capable  of  enhancing  the  profit,  or  the 
difference  between  the  cost-jirice  and  the  market-\alue 
of  the  jiower. 

•A  technically  unsophisticated  purchasing  agent,  or 
an  official  dictating  the  policy  of  a  concern,  is  often 


-Mr.  Walter  X.  Polakov  is  a  consulting  engineer 
specializing  in  the  management  of  power  plants.  He 
Zi.as  educated  in  Russia  and  Germany,  held  a  position 
of  shop  superintendent  and  chief  engineer  in  Russia 
and  was  also  instructor  and  consulting  engineer  to  the 
Xaval  Academy  at  Baku.  After  coming  to  this  coun- 
try, and  prior  to  taking  up  his  own  practice,  he  was 
consulting  engineer  to  the  Board  of  Estimate  and 
Apportionment  of  New  York  City,  consulting  engineer 
for  the  Penn  Central  Light  &r  Power  Company  and 
Superintendent  of  Power  of  the  Neiu  York,  Xezi.' 
Haven  and  Hartford  Railroad  Company. 

trapped  in  the  tenets  of  this  fallacy.  While  it  might 
be  true  in  a  case  of  direct  reselling  of  merchandise, 
that  the  low  purchase  price  leaves  a  larger  margin  for 
profit,  in  case  of  materials  entering  into  a  process  of 
pozi'er  production,  the  cost  of  the  materials  has  little  or 
no  bearing  on  the  cost  of  the  finished  product.  In  fact, 
this  rule  is  practically  without  exceptions,  provided  the 
purchase  price  is  commensurate  with  the  quality  of  the 
materials. 

Inasmuch  as  nothing  but  scientifically  conducted  ex- 
periment under  service  conditions,  carried  out  by  a 
trained  engineering  investigator,  can  establish  the  fact 
of  Xi'hat  article  is  cheapest  to  use,  as  opposed  to  zvhat  is 
cheapest  to  buy,  the  purchasing  agent  should  be  directed 
only  by  properly  established  standards.  To  enable  their 
timely  revision,  he  should  report  to  the  engineers  set- 
ting the  standards  any  fluctuations  in  the  purchase 
prices  of  all  cataloged  materials.  It  is  hardly  neces- 
sary to  illustrate  this  assertion  by  examples  only  too 
well  known  to  the  operating  engineers,  but  often  ob- 
scure to  the  financial  directors.  A  cheap  grade  of 
lubricants,  anti-friction  metals,  boiler  tubes,  fittings, 
etc.,  does  not  only  enormously  increase  the  maintenance 
expense  but  seriously  jeopardizes  the  safety  of  men  and 
property  and,  above  all,  frequently  causes  interruptions 
in  service  with  all  its  disastrous  consequences. 

Of  all  the  materials  used  in  the  steam  power  plant 
the  fuel  (more  specifically  coal),  for  the  reason  that 
it  is  by  far  die  largest  item  in  the  operating  expenses 
attracts  more  attention  to  the  problem  of  its  selection 
than  even  the  operators  themselves. 

Coal  as  an  Example 

The  most  primitive  form  of  selecting  coal  is  the  com- 
parison of  prices  per  ton.  This  is  occasionally  modified 
by  legal  regulations,  security  of  deliveries,  terms  of  con- 
tract, and  similar  commercial  considerations.  Thus  in 
New  York  City  anthracite  has  been  favored  and  even 
enforced  so  long  as  law-makers  believed  bituminous 
coal  to  be  smoky;  in  Maine,  Pocahontas  and  New  River 
coal  were  in  vogue,  even  in  steel  furnaces,  since  little 
ash  may  be  hauled  over  the  long  route  :  in  Pennsylvania, 
sometimes  ill  fitting  coal  is  brought  from  far  away 
mines  because  of  a  low-cr  bid  per  ton  on  a  long  term 
contract. 

In  the  first  decade  of  this  century  the  methods  of 
buying  bituminous  coal  on  a  heat  value  basis  became 
fashionable.     The  more  conspicuous  of  these  methodi 
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were  those  of  the  United  States  Geological  Survey. 
Interboiough  Rapid  Transit,  City  of  New  York  and 
The  Celluloid  Company.  Tt  was  as  much  a  step  in 
the  proper  direction  as  the  selection  of  food  on  its 
calorific  value  yet  the  parallel  goes  further.  A 
dietician  knows  that  foods  of  equal  heat  value  have 
different  coefficients  of  digestibility;  moreover, 
there  are  proteins  that  stop  animal  growth  while 
others  stimulate  it.  Similarly,  it  is  not  half  enough 
to  know  that  a  million  B.  t.  u.'s  cost  so  much  and 
the  price  may  be  further  adjusted  according  to  the 
variation  from  the  normal  proximate  analysis.  The 
fitness  of  the  coal  for  existing  furnace,  service,  local 
conditions,  etc.,  must  be  carefully  investigated  be- 
fore it  can  be  said  whether  the  coal  containing  most 
B.  t.  u.'s  for  a  penn}'  is  the  cheapest  to  use  or  not. 

The  greatest  unquestionable  merit  of  this  method 
of  payment  for  coal  lies  in  the  fact  that  it  calls  for 
exact  knozvlcdge.    The  knowledge  of  the  quality  of 
delivery  on  the  part  of   the  buyer  stimulates   the 
seller  to  exercise  care  in  preparation  of  the  order : 
eventually  the  knowledge  of  the  effect  of  the  com- 
position  of   coal   on   the   ultimate   results   obtained 
helps   the   user  to  adjust   specifications  to   the   re- 
quirements, or  znce  versa  to  modify  the  conditions 
of  use  according  to  the  character  of  fuel.     Neither 
of    these    adjustments    could    be    made    without    a 
knowledge    of    the    characteristics    of    the    coal.     ^=^ 
Moreover,  the  contents,  the  nature  of  the  volatile    S^g 
matter,  peculiarities   of  ash,   etc.,   must  be   known    "^.-^ 
before  the  coal  is  used,  since  variations  in  the  prop-       | 
erties  of  coal  call  for  different  ratios  of  air  to  coal, 
shorter  or  longer  periods  between  levelling  or  clean- 
ing fires,  thicknesses  of  fuel  bed,  etc..  if  high  ef-       g 
ficiency  is  to  be  had.  ~S 

The  importance  of  the  information  obtained  from       'S 
the    coal    laboratory    could   hardly    be    emphasized 
enough,   and   a   modest   investment    for   its   simple 
equipment  is  perhaps  the  best  investment  after  the 
boiler  room  instruments,  from  the  viewpoint  of  returns. 
The  employment  of  an  outside  laboratory,  however,  is 
warranted  only  in  a  case  when  the  analysis  returns  are 
available  before  the  coal  is  delivered  in  the  boiler  room. 
The  knowledge  of  what  kind  of  coal  has  been  burned 
is  no  consolation  if  the  methods  of  its  utilization  were 
guessed   wrong. 

Social  Me.\ning  of  Waste 

Before  outlining  successful  methods  of  mastering 
materials  it  is  timely  to  point  out  what  is  meant  here 
by  "economy,"  "saving,"  and  similar  expressions. 
While  it  is  common  to  measure  any  kind  of  unprofit- 
able use  of  time,  material  and  effort — i.  e.,  waste — in 
terms  of  money,  the  true  social  meaning  of  waste  (as 
opposed  to  saving)  is  both  deeper  and  broader  than 
merely  loss  of  money.  Any  material  has  a  value  only 
insofar  as  it  is  the  product  of  labor.  Coal  represents 
labor  of  an  endless  chain  of  men — lumbermen,  team- 
sters, steel-mill  workers,  machinists,  chemists,  railroad 
men,  farmers,  architects,  cattle  men,  engineers,  doctors, 
miners  and  so  on,  probably  without  a  single  exception 
all  trades  contribute  in  their  toil,  even  without  know- 
mg  it,  to  the  possibility  of  working  out  mines. 

From  this  standpoint  any  waste  of  coal,  or  any  other 
material,  means  that  a  certain  amount  of  the  work  of 
all  these  numberless  men,  whose  work  intricately  de- 
pends one  upon  the  other,  is  rendered  useless.  This 
in  turn  means  that  the  time  they  toiled  to  produce  some- 
thing that  is  thrown  away  was  not  used  to  anybody's 
good.     As  this  waste  is  considerable  the  sum  total  of 


the  portions  of  time  that  all  the  men  worked  to  produce 
something  that  is  wasted  is  very  large.  Sometime  ago, 
in  Austria  a  careful  studv  revealed  the  fact  that  if  all 
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this  waste  be  eliminated,  as  well  as  wasteful  occupa- 
tions abolished,  the  male  population  of  between  die 
ages  of  1 6  and  50  could  produce  all  that  is  regularly 
consumed  working  less  than  four  hours  per  day. 

To  drive  the  point  nearer  home,  our  wastefulness 
and  mismanagement  wore  out  the  whole  industrial 
mechanism  to  the  extent  of  requiring  five  days  of 
emergency  repair  and  ten  ilondays  for  patching,  since 
an  economic  structure  that  is  based  solely  on  produc- 
tion for  private  gain  develops  internal  contradictions 
leading  to  its  ultimate  collapse. 

Manageri.al  Functions 

Those  directing  the  production  of  power,  or  any  other 
commodity,  cannot  ignore  the  responsibilities  coupled 
witii  their  authority.  Waste. in  any  form  means  the 
ruination  of  the  individual  enterprise  as  well  as  the 
undermining  of  the  prosperity  of  a  community. 

It  is  quite  obvious  that  most  of  the  losses  occur 
in  operation  due  to  the  imperfect  organization,  lack 
of  knowledge  and  resulting  poor  methods,  but  it  is 
equally  evident  that  no  improvement  along  these  lines 
can  be  made  until  we  learn  how  to  master  the  materials 
we  use.  This  function  is  decidedly  managerial,  inas- 
much as  workman,  firemen,  engineers,  etc.,  are  expected 
to  use  the  equipment,  supplies  and  materials  provided 
for  them,  and  if  they  are  unsuitable  for  attainment  of 
[.redetermined  results  the  entire  responsibilitv  rests  with 
those  causing  such  handicaps.  The  functions  may  be 
divided  into  two  main  groups,  "Care  of  Material"  and 
"Care  of  Equipment.'" 
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The  organization  to  care  for  materials  embraces  the 
following  details: 

Selecting  materials. 
Purchasing  materials. 
Testing  materials. 
Storing  materials. 
Similarly  the  care  of  equipment  embraces  : 
Scheduling  maintenance. 
Specifying  work. 
Providing  labor  and   material. 
Instructions. 
Compensation. 

Care  of  M.\teri.\ls 

All  materials  used  in  connection  with  power  produc- 
tion are  controlled  by  the  planning  office  from  the  time 
of  issue  of  the  purchase  order  until  the  articles  are 
issued  for  use  by  the  storekeeper. 

To  facilitate  identification  of  stores  for  charges,  etc.. 
all  stores  are  classified  into  five  groups: 

Raw  material  as  the  name  indicates,  is  the  material 
which  i.';  converted  into  product  though  losing  its 
identity,  such,  for  instance,  as  fuel. 

Supplies  are  all  standardized  materials  used  in  the 
plant,  being  neither  converted  into  product  nor  forming 
parts  of  the  equipment,  such  as  lubricants,  stationery, 
cleaning  materials,  tools  and  implements,  etc. 

Maintenance  stores  include  all  such  articles  as  are 
used  for  maintaining  the  plant  and  equipment  in  per- 
fect operating  condition,  as  spare  parts,  gaskets,  trans- 
former oil.  boiler  compound,  motor  lirushes,  etc. 

Second-hand  stores.  .Ml  returned  parts  of  the  equip- 
ment, etc.,  not  needed  temporarily  are  returned  to  the 
Store  and  issued  subsequently  in  preference  to  similar 
new  articles.    They  constitute  second-hand  stores. 

Scrap  and  refuse.  ,'\11  material  that  has  lost  its  use- 
fulness for  the  plant  is  turned  over  to  the  store  to  be 
sold  or  otherwise  disposed  of,  for  instance,  old  boiler 
tubes,  brass  parts,  grates,  ashes,  burned  out  lamp>.  nti- 


When  the  planning  office  establishes  standard  speci- 
fication for  material,  the  purchasmg  agent  is  notified 
and  no  other  article  should  be  substituted  unless  such 
course  is  unavoidable  and  the  planning  office  is  notified 
in  advance  so  that  necessary  measures  can  be  taken  to 
minimize  the  ill  elifect  of  the  use  of  that  which  is  less 
suitable.  Such  material  as  needs  constant  testing  is 
sampled  and  submitted  to  the  laboratory  for  test  and 
report  prior  to  the  use  of  the  new  delivery.  Besides 
coal,  such  a  procedure  may  be  found  necessary  for  fire 
brick,  transformer  oil,  new  unclassified  purchases,  etc. 

The  storekeeper  is  the  custodian  of  all  material  in 
the  plant.  As  every  article  represents  money  paid  for 
it,  the  .same  care  must  be  exercised  over  it  as  for  cash 
in  a  safe  or  a  bank.  Receiving,  storing  and  issuing  is 
uirefull\-  recorded  and  the  following  seven  rules  rigidly 
observed : 

1.  Check  every  delivery  as  to  quantity  anfl   stand- 

ard of  quality. 

2.  Have  only  the  prescribed  quantity  of  each  article 

on  hand. 

3.  (^rder   new   purchase  only   when   amount  left  is 

equal  to  that  designated  as  "order  point,"  i.  e., 
just  enough  to  last  until  a  new  supply  reaches 
the  stores. 

4.  Issue  from  old  stock  until  exhausted.     Never  mix 

new  and  old  lots. 

5.  Issue  only  on  presentation  of  store  issue  slip  prop- 

erly indorsed. 

6.  Orders,   issues  and   permanent   balance  of   stores 

shall  be  handled  through  the  planning  office. 

7.  Take  care  to  protect  stores  against  deterioration. 
.Sniall  quantities  of  constantly  needed  stores  may  be 

kept  in  a  sub-store  and  handled  by  the  watch  engineer 
as  the  storekeeper's  representative  in  his  absence. 

As  the  most  important  item  of  material  used  in  a 
power  plant  is  coal,  special  problems  are  presented  in 
its  care.  The  quantity  of  coal  to  be  stored  is  a  com- 
plicated  question    flciwiidiiic   on    niinieroiis    Imnl    rnnHi- 
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tions  which  cannot  be  discussed  here  at  length.     Plant 
operation  free  from  interruption  is  a  chief  factor;  de- 
terioration and  possibility  of   spontaneous   combustion 
should  also  be  taken  into  account.  In- 
terest on  the  coal  pile  seldom  receives 
due    attention.      All    deliveries    being 
unequal  in  quality  and  characteristic, 
it  is  undesirable  to  mix  various  coals, 
while  again  this  seldom  can  be  avoid- 
ed.    A  chart,  shown  in  Figure  4,  is  a 
very   serviceable  means   of   reference 
and  control,  as  it  shows  at  a  glance 
the  quantity  on  hand  at  any  day,  qual- 
ity of  each  delivery  or  daily  consumed 
mixture,  movement  of  cars  or  barges, 
demurrage,    daily    receipts    and    con- 
sumption,   result   obtained    and    other 
useful  information. 
Necessity  of   Planning   HAXDLiNr, 
OF  Material 
The  next  function  the  management 
should  take  care  concerning  materials 
is  their  handling  or  moving.    It  is  ob- 
vious  that   to   execute   any   work   re- 
quiring use  of  material  we  must  kno\\- : 

1.  What  material  is  needed. 

2.  Where  it  is  needed. 

3.  When  it  is  needed. 

4.  What  is  to  be  done  with  it. 
N'ery  often  when  certain  work  is  to 

be  done  in  a  plant,  merely  a  general 
order  is  given  as  to  what  is  wanted. 
The  man  is  left  to  find  out  for  himself 
when  the  machine  will  be  available  to 
work  on.  When  he  starts  he  discov- 
ers that  he  needs  certain  materials; 
then  he  hunts  for  it  and  when  he  gets 
it  he  takes  plenty  to  avoid  shortage 
while  working,  and  when  he  is  through 
the  left  overs  are  stuck  somewhere  in 
a  cupboard.  The  good  excuse  is  "to 
have  it  handy  next  time,"  but  as  it 
regularly  happens  "next  time"  he  can't 
find  it.  The  story  merely  repeats : 
waste  of  time  to  find  out  what  is  needed,  waste  of  more 
time  to  go  and  fetch  it,  waste  of  excess  material.  Yet 
no  mechanic  could  be  blamed  for  it  as  his  job  is  merely 
to  do  the  work,  and  not  to  manage  the  power  plant. 

We  detail  duties  of  such  ;>.  nature 
to  the  planning  office.  The  experience 
of  the  planning  engineer  aided  with 
standards  and  records  helps  him  avoid 
mistakes  and  save  the  time  of  the  me- 
chanic and  the  cost  of  the  job.  While 
the  organization  and  functions  of  the 
lilanning  office  will  be  explained  later 
on,  suffice  it  to  say  in  this  connection 
that  the  control  of  issuing,  moving 
and  using  of  materials  is  one  of  the 
duties  of  the  planning  office,  a  most 
vital  organ  of  a  power  plant. 
Care  of  Equipment 

The  maintenance  of  equipment  in 
first-class  operating  condition  is  an- 
other imperative  task  of  a  planning 
department.  Proper  upkeep  of  pow- 
er equipment  is  of  far  greater  in- 
fluence on  output  and  economy  than  it 
is  in  any  other  manufacturing  depart- 
ment. Neglect  to  clean  the  heating 
surface  of  boilers,  prevent  numerous 


little  leaks  here  and  there,  etc.,  seriously  affects  the 
cost  of  power.  Careless,  sporadic  inspection  of  equip- 
ment is  much  more  hazardous  in  power  plants  than  any- 
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where  else,  as  it  may  result  not  only  in  crippling  one 
section  of  a  plant,  or  even  cause  a  shutdown,  but  is 
liable  to  cause  more  serious  disaster.  The  old  saying 
that    a    stitch    in    time    saves    nine    is    nowhere    more 
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applicable    than    it    is    in    the    modern    power    plant. 

To  secure  the  possibility  of  obtaining  uniformly  good 

results  from  proper  methods  of  operation — that  is,  make 

it  possible  for  the  men  to  live  up  to  their  tasks  and 
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FIC.    6.      BACK    OF    EQUIPMENT    RECORD    CARD 

earn  a  bonus — the  plant's  equipment  must  be  maintained 
in  uniformly  good  condition.  To  that  end,  the  planning 
department  contributes  by  studying  physical  causes  af- 
fecting economy  and  safety  and  determines  reason- 
able periods  at  which  inspections,  cleanings  and  other 
similar  work  shall  be  made.  Such  schedules  are  ex- 
emplified by  the  chart  of  Figure  5  and  the  electrical 
inspection  card  of  Figure  6. 

The  by-efTects  of  work  done  at  regular  intervals  are: 
Reduced  time  the  equipment  is  idle,  reduced  number 
of  maintenance  men  needed,  lower  repair  and  mainte- 
nance cost,  and  above  all,  the  operating  men  (who  may 
be  poor  mechanics)  are  not  dividing  their  attention 
between  operating  functions  and  mechanical  work,  but 
consistently  live  up  to  their  tasks. 

The  general  procedure  of  this  work  is  simple.  The 
planning  department  assigns  at  specified  intervals  the 
qualified  men  to  make  inspection  routes  through  the 
plant  and  report  all  findings  on  a  card.  Necessary  re- 
pairs are  authorized  by  the  issue  of  a  work  order 
specifying  details  and  time  when  it  is  to  be  started 
and  finished  so  as  not  to  interfere  with  operating  re- 
quirements. When  the  job  is  finished,  all  expenses  are 
computed  and  entered  on  the  record  card,  Figures  7 
and  8.  one  covering  each  unit  of  equipment  in  the  plant. 
The  data  on  these  cards  arc  further  used  in  the  plan- 
ning department  to  analyze  what  method  of  repair  and 


what  material  produces  the  best  results  at  the  lowest 
cost,  and  thus  leads  to  continual  improvements. 

As  far  as  stimulation  of  maintenance  men  is  con- 
cerned, they  receive  their  bonus  over  and  above  tlie 
daily  wages  only  for  those  days  when  no  interruption  in 
operation  occurs  on  account  of  their  defective  main- 
tenance, and  they  lose  their  bonus  whenever  it  is  proved 
that  the  operating  men  fall  short  of  their  tasks  on  ac- 
count of  poor  upkeep.  For  instance,  a  firemen  fails 
to  secure  the  expected  boiler-efiiciency  rating,  because 
the  gage  connection  is  leaking  and  he  adjusts  the  dam- 
per in  accordance  with  wrong  indications.  This  would 
be  the  instrument  man's  fault,  not  the  fireman's,  and 
while  the  former  will  lose  his  bonus,  the  latter  may  be 
allowed  his,  if  nothing  else  was  wrong.  To  carry  out 
this  plan,  it  is  evidently  the  duty  of  the  planning  de- 
partment to  investigate  every  failure  at  once,  before 
the  man  affected  comes  back  for  his  next  turn;  other- 
wise, the  mistake  may  be  unknowingly  repeated  and 
a  late  investigation  ma}'  not  reveal  the  real  cause. 

The  success  of  our  maintenance  method  depends  in 
no  small  degree  upon  careful  selection,  standardization 
and  purchase  of  all  supplies  and  materials.  The  main- 
tenance record  cards.  Figures  7  and  8  referred  to  before, 
are  of  material  assistance  for  at  least  abandoning  the 
use  of  supplies  and  materials  that  prove  short-lived  and 
expensive.  Expensiveness,  however,  is  figured  out  in 
the  planning  department  not  as  cost  per  potmd,  foot,  or 
what  not,  but  as  cost  per  time.  Such  data  often  give 
an  effective  weapon  to  fight  some  short-sighted  purchas- 
ing agent's  hobby  to  buy  the  cheapest  stuff  on  the 
market,  or  a  general  fancy  that  the  most  expensive  is 
the  best.  Neither  of  these  generalities  can,  of  course, 
remain  true  in  all  cases.  In  this  way,  for  instance, 
it  may  be  found  that  a  very  cheap  and  comparatively 
poor  quality  of  firebrick  gave  excellent  results  if  used  in 
conjunction  with  a  somewhat  expensive  fireclay  cement, 
or  that  expensive  grease  for  cylinder  lubrication  was 
cheaper  to  use  than  the  cheapest  cylinder  oil,  etc. 

To  sum  up,  when  a  plant  is  operated  on  the  principle 
of  task-work  with-bonus,  this  metliod  of  caring  for 
equipment  becomes  still  more  important,  as  ihe  task  may 
be  accomplished  only  zi-hen  the  equipment  is  in  first  class 
operating  condition.  Falling  short  of  the  predeter- 
mined economic  result  by  an  operating  man  because 
of  poor  maintenance  is  not  a  reason  to  deny  him  his 
bonus;  in  fact  its  payment  serves  as  a  penalty  on  the 
management  for  failure  to  keep  the  plant  in  the  best 
possible  shape,  or  unwisely  saving  on  material. 

How  far  such  neglect  to  take  proper  care  of  equip- 
ment sometimes  goes  may  be  well  illustrated  by  a  case 
of  a  New  Jersey  power  house.  Several  years  ago,  the 
maintenance  of  the  plant  was  averaging  $4,000  per 
month.  In  the  past  years  this  account  was  reduced  by 
almost  half,  with  the  result  that  not  only  the  coal  con- 
sumption per  kwh.  was  increased  in  a  dangerous  pro- 
portion, but  the  capacity  of  dirty,  neglected  equipment 
was  reduced  so  materially  that  any  overhauling  would 
necessitate  curtailment  of  the  output. 

Emphasis  is  laid  in  this  article  on  the  importance  of 
careful  fitting  of  materials  and  equipment  for  the  serv- 
ice ;  far  greater  importance  must  be  attached  to  the  men 
whose  work  consists  in  keeping  the  plant  in  a  condition 
that  permits  the  utilization  of  its  ultimate  efficiency.  .A 
successful  mastering  of  the  material  side  of  a  power 
plant"  calls  for  more  than  first-class  mechanics  engaged 
in  its  up-keep — it  presupposes  a  clear  comprehension  by 
the  management  of  its  fir.st  function:   To  base  orders 

on  facts. 

(To  be  continued) 
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This  (irlicic  is  hosed  on  British  practice  and  gives 
comparative  costs  of  handling  coal  by  hand  labor  and 
by  machinery.  By  hand  labor  the  per  ton  labor  cost 
may  range  from  one-fifth  to  one-half  of  an  hour's 
wage;  by  machinery  the  author  gives  a  handling  cost 
per  ton  as  low  as  0.94  cent. 

Mr.  George  Frederick  Zimmer  was  associated  for 
fifteen  years  following  1882  with  Mr.  James  Harrison 
Carter,   the   z>.'ctl    known    pioneer    engineer    of   English 

MODERN  plant  for  the  mechanical  handling  of 
material,  unless  of  very  small  capacity,  cannot 
help  being  a  commercial  success,  for  we  need 
only  bear  in  mind  that  an  expenditure  of  from  £750  to 
ii,ooo  ($3,652  to  $4,870)  on  machinery  is  justifiable,  if 
cne  labor  unit  can  thereb}'  be  dispensed  with.  Yet  the 
careful  investor  would  like  fuller  information  in  order  to 
enable  him  to  calculate  beforehand  approximately  what 
he  will  save  by  his  capital  outlay.  Reliable  information 
which  will  give  us  the  comparative  cost  of  handling  say 
a  ton  of  coal  is,  however,  difficult  to  obtain,  as  it  depends 
to  a  great  extent  on  specific  conditions,  but  the  following 
brief  data  will  help  us  to  form  approximate  estimates  for 
a  variety  of  propositions. 

So  far  as  hand  labor  is  concerned  we  find : 

1.  An  average  man,  paid  at  piecework  rate,  can  shovel 
coal  out  of  a  railway  truck  at  the  rate  of  five  tons  per 
hour,  either  into  a  hopper  forming  the  receiving  terminal 
of  a  coal  handling  device,  or  into  any  other  receptacle, 
provided  its  upper  edge  does  not  reach  in  height  beyond 
the  floor  level  of  the  railway  truck.  The  actual  cost  of 
handling  one  ton  of  coal  in  this  way  would  be  one-fifth 
of  the  hourly  wage,  plus  a  small  allowance  for  wear  and 
tear  on  tools 

2.  If  the  coal  is  to  be  unloaded  and  wheeled  in  a  bar- 
row a  distance  of  100  feet,  and  then  stacked  by  means 
of  a  gang  plank  in  a  heap  of  an  average  height  of  six 
feet,  one  man  can  handle  3.4  tons  per  hour.  A  coal  heap 
of  an  average  height  of  six  feet  must  be  understood  as 
the  average  between  o  and  12. 

3.  In  order  to  reclaim  the  coal  from  a  heap  by  shovel 
and  barrow,  and  wheel  it  to  a  point  50  to  100  yards  away 
—say,  75  yards  as  an  average— and  empty  the  coal  there, 
one  man  can  handle  two  tons  per  hour,  so  that  the  cost 
of  one  ton  thus  handled  will  be  equal  to  half-an-hour's 
wage ;  for  every  10  yards  additional  distance  conveyed, 
one-fortieth  of  the  hourly  payment  must  be  added  to 
this. 

It  is  rather  difficult  to  make  reliable  statements  con- 
cerning general  comparisons  between  the  hand  labor  for 
discharging  railway  trucks,  and  that  performed  by  me- 
cRanical  means,  particularly  as  these  latter  appliances 
are  generally  fixtures,  and  are  therefore  best  adapted  to 
serve  a  mechanical  handling  plant ;  a  coal  truck  to  be 
discharged  by  hand  can  generally  be  shunted  into  a  posi- 
tion nearest  the  spot  where  the  coal  is  to  be  used  or 
stacked. 

There  are  also  a  great  variety  of  tips  driven  by  either 
hydraulic  or  electric  means ;  some  raise  the  trucks  to  an 
angle  of  45  to  50  degrees,  at  which  they  completely 
empty;  others  turn  them  over  laterally,  such  as  the 
M'Myler  Tip,  by  an  angle  of  135  degrees,  which  will 
give  the  side  of  the  truck,  when  turned  over  an  angle  of 
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roller  milling.  In  i8g7  he  started  practice  as  a  con- 
sulting engineer,  and  at  the  same  time  began  to  market 
a  reciprocating  steam,  conveyor  of  his  own  develop- 
ment. He  is  an  extensive  writer  on  the  art  of  mechan- 
ical handling  of  materials  and  is  the  author  of  two 
books,  "The  Mechanical  Handling  of  Material,"  pub- 
lished in  1905,  and  "The  Mechanical  Handling  and 
Storing  of  Material  During  and  After  the  War"  pub- 
lished in   1917. 

45  degrees.  Others  again  will  turn  the  truck  through  an 
angle  of  180  degrees,  also  sideways,  so  that  it  is  exactly 
upside  down.  It  is  therefore  advisable  to  obtain  an  esti- 
mate from  the  makers  after  deciding  upon  the  type  of 
tip  and  the  number  of  trucks  to  be  discharged  per  hour. 
We  will  take,  for  example,  an  electrically  driven  tip 
for  end-door  trucks,  which  raises  the  truck  floor  to  an 
angle  of  45  to  50  degrees. 

Such  a  tip  would  cost,  approximately.    £625       $3,043.75 
Foundations.      150  730-50 
Connections  with  all  necessary   wir- 
ings         125  608.75 

Turntable.     250         1,217.50 


Together   ■•  £1,150       $5,600.50 

The  capacity  of  such  an  installation,  if  for  five  trucks 
per  hour,  will  be,  annually,  about  160,000  tons  maxi- 
mum. To  work  the  tip  one  driver  and  one  laborer  are 
necessary.  As  an  additional  safeguard  against  break- 
downs and  for  the  sake  of  greater  economy  it  would  be 
better  to  employ  two  tips,  and  use  each  only  for  a  ca- 
pacity of  80,000  tons.  If  two  tips  are  thus  employed 
the  turntable  will  not  be  necessary,  as  if  they  are  erected 
right  and  left  the  end  door  trucks  can  be  emptied  if  the 
door  is  foremost  or  at  the  rear.  With  such  an  arrange- 
ment these  tips  need  only  be  at  work  for  about  3J4  hours 
per  day,  and  the  cost  of  handling,  per  ton,  will  be  about 
three  farthings  (  1 14  cents).  For  current  we  need  not 
reckon  more  than  0.03  kw.  hour. 

The  accompanying  table  shows  the  economy  eiifected 
by  the  use  of  such  tips,  for  different  quantities  per  an- 
num, according  to  B.  Ludwig's  observations  on  such 
plant. 

Cost  of   H.'iNdling   Co.^L   in   an   Electrically   Operated   Tip 
Tons  per  Annum  Cost  per  Ton     Capital  Cost  Only 

Pence      Cents      Pence     Cents 
8.000,  Including  Capital,  Cur- 
rent and  Labor  3.37  7  3.06  6 
16,000                                                1.9              4             I.S4  3 
24,000                                              1.43            3            i-i"  2 
32,000                                              1. 19            -           0-94  2 
40,000                                              1.05            2           0.8 
48,000                                             0.96            2           0,7 
56,000                                             0.90           2           0.63 
64,000                                             0.88            2           0.58 
72,000                                             0.80           2           0.5? 
80,000                                             0.77            2           0.51 
88,000                                             0.75            2            0.49 
96,000                                             0.73            I            0.4; 
Note. — Pence  have  been  comerted  to  cents  on  the  basis  of 
one  penny  equal  to  two  cents. 

Under  pre-war  conditions  the  cost  of  hand  labor  for 
unloading  railway  trucks  worked  out  at  about  2^d  (5 
cents)  per  ton,  so  a  tip  of  the  above  description  would 
be  economical  for  handling  annually  13.000  tons  and 
upward. 
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When  (as  in  problem  2,  page  190)  the  material,  after 
unloading,  has  to  be  conveyed  to  am'  distance  the  ma- 
chine proves  even  more  economical  than  the  man  in 
problem  i,  and  this  becomes  increasingly  evident  the 
longer  the  distance  and  the  greater  the  tonnage  per  hour. 
For  very  small  installations  hand  labor  may  be  cheaper, 
or  in  cases  where  the  material  has  to  be  raised  as  well 
as  conveyed.  Even  if  there  should  be  cases  in  which  it 
can  be  proved  that  hand  labor  is  cheaper  than  the  ma- 
chine it  certainly  is  not  so  quick  as  the  work  of  a  con- 
veyor, and  the  rapid  disposal  of  all  bulk  goods  at  termi- 
nal points  saves  demurrage  charges  of  vessels  and 
freight  cars,  and  on  that  account  alone  the  machine 
would  be  more  economical  than  manual  labor  if  it  could 
be  employed  at  an  equal  rate  of  cost.  But  generally 
speaking  mechanical  appliances  are  more  economical 
than  hand  labor,  even  for  small  installations. 


Concerning  problem  2,  the  machine  which  conforms 
best  to  the  flexibility  of  hand  labor  is  a  portable  device, 
such  as  the  Mitchell  Loader,  which  is  essentially  a  tele- 
scopic band  conveyor  mounted  with  its  motor  on  a  car- 
riage running  on  standard  rail  tracks.  The  conveyor 
can  be  slowed  in  all  directions,  being  mounted  on  a  turn- 
table, and  can  be  lufied  so  as  to  take  cargo  from  the 
cars  to  the  heap,  or  vice  versa.  Machines  of  this  kind 
are  made  in  sizes  of  16,  20,  24  and  30  inches  wide,  from 
20  to  40  feet  long,  and  of  capacities  from  30  to  100  tons 
per  hour.  It  is  manufactured  by  Messrs.  Fraser  & 
Chalmers,  Ltd., 

A  similar  machine  is  shown  in  the  illustration  on  this 
page;  it  is  however  not  telescopic  but  for  fixed  lengths, 
and  is  mounted  on  travelling  road  wheels  and  not  upon 
rails. 

In  cases  where  the  material  has  to  be  lifted  to  a  higher 
level  mechanical  appliances  are  far  more  economical 
than  hand  labor,  even  in  the  case  of  very  small  capaci- 
ties, and  particularly  so  when  the  lift  is  higher  than  a 
man  can  throw  with  a  shovel,  for  hand  labor  is  then 
practically  out  of  the  question,  for  the  coal  would  have 
to  be  .shovelled  into  baskets,  carried  on  men's  shoulders 
up  a  ladder  or  gang  plank  and  emptied,  an  operation 
which  can  still  often  be  seen  when  ship's  bunkers  are 
being  coaled  One  man  can.  in  this  way,  only  handle 
about  one  ton  per  hour.  In  connection  with  this  i>er- 
formance  we  must  remember  that  it  is  in  reality  the 
actual  power  capacity  of  the  human  handling  machine 
if  unaided  by  mechanical  appliances.  The  basket  is  no 
machine,  while  the  wheelbarrow  must  be  looked  upon 
as  a  primitive  labor  aiding  machine. 

If  we  take  one  ton  per  hour  as  the  handling  capacity 
of  a  man,  we  find  that  such  simple  appliances  as  a  rope, 
pulley-block,  and  winch  will  increase  his  capacity  to  two 
tons  per  hour,  for  with  nine  men  filling  the  baskets  in 
the  lighter  and  emptying  them  into  the  bunkers,  and 
three  men  working  at  the  winches — 12  men  in  all — 24 


tons  per  hour  can  be  handled.  With  a  mechanically 
equipped  collier  having  a  complement  of  seven  men  in 
charge,  coal  can  be  transferred  at  the  rate  of  700  to  800 
tons  per  hour,  or  say  100  tons  per  man. 

Witli  die  recently  erected  loading  scheme  at  Durban, 
one  man  in  charge  of  a  M'Myler  Tip  can  handle  1,000 
tons  per  hour,  and  so  can  the  man  in  sole  control  of  the 
loading  machinery.  These  achievements  are  too  obvi- 
ous to  require  a  comment  and  we  need  not  haggle  as  to 
their  economy.  But  there  is  one  more  aspect.  The  man 
in  charge  of  such  a  handling  machine  constitutes,  so  to 
speak,  the  brains  of  the  machine,  his  physical  man 
power  does  not  come  into  consideration,  as  would  that 
of  the  coal-heaver  who  handles  but  one  ton,  and  there- 
fore girls  are  now  frequently  employed  for  such  pur- 
poses. Now  there  is  no  reason  why  disabled  soldiers 
should  not  be  employed  on  such  work.  The  writer  be- 
lieves that  such  employment  would 
be  most  suitable  for  intelligent  but 
physically  disabled  men,  who  could 
from  their  comfortable  seat  in  the 
cabin  manipulate  the  levers,  brakes, 
and  controls  of  such  a  conveying 
plant. 

When  handling  abrasive  material 
such  as  coke,  and  especially  incan- 
descent coke,  most  handling  ma- 
chines will  require  repairing  and  re- 
newing to  such  an  extent  that  a  point 
must  be  reached  when  hand  labor  is 
more  economical  than  machine  labor, 
and  this  will  be  more  noticeable  in 
the  case  of  continuous  conveyors, 
where  the  gritty  dust  of  the  coke  dis- 
integrates and  the  heat  distorts  the 
rio\ing  parts.  On  the  other  hand,  with  such  in- 
termittent handling  (  where  one  or  more  tons  of  coke 
are  handled  in  a  large  receptacle)  the  upkeep  is  infinitely 
less,  as  such  receptacles  are  not  so  susceptible  to  damage, 
having  no  intricate  parts,  and  moreover  the  cost  of  re- 
pair is  much  smaller  in  the  latter  case,  and  such  repairs 
can  generally  be  done  by  a  handy  man  on  the  job. 

Flexibility  of  the  Telpher 

The  telpher,  which  is  now  so  often  used,  may  to  some 
extent  be  compared  with  manual  work  on  account  of 
possessing  the  greatest  possible  flexibility,  but  when  its 
path  has  once  been  decided  upon  it  is  fixed  by  its  rail 
track,  and  the  man  in  charge  of  the  telpher  performs  a 
task  analogous  to  the  one  with  the  barrow,  only  instead 
of  having  to  push  the  barrow,  the  barrow — so  to  speak — 
|)ushes  him,  and  instead  of  his  barrow  holding  only  a 
hundredweight  or  two,  it  will  hold  a  ton  or  more.  In 
addition  to  this,  one  man  can,  with  his  telpher  machine 
travel  at  the  rate  of  500  feet  per  minute,  whereas  a  man 
wheeling  a  barrow  can  only  travel  about  50  feet  per 
minute.  Telphers  are  particularly  recommended  where 
the  distance  is  too  great  for  continuous  conveyors. 

.\  complex  handling  installation  is  generally  too  ex- 
pensive in  first  cost  for  undertakings  of  relatively  small 
capacity,  while  such  plant  for  large  capacities  costs  but 
comparatively  little  more.  Thus,  for  instance,  an  instal- 
lation capable  of  handling  50  tons  per  hour,  with  which 
the  writer  is  acquainted,  cost  £20.000  ($97,400),  while 
an  almost  identical  plant  for  double  the  capacity,  i.  e. 
100  tons  per  hour,  will  cost  only  £21,000  C$102,270). 

Mechanical  handling  devices  will  only  become  eco- 
nomical when  certain  quantities  have  to  be  handled,  and 
with  every  type  of  machine  there  is  a  point  below  which 
hand  labor  must  l)e  cheaper,  and  the  more  economic  a 
machine  the  lower  the  capacity  for  which  it  becomes 
economcial. 

A  few  actual  examples  may  be  of  interest.     .\s  these 


192 


INDUSTRIAL  MANAGEMENT 


March,  1918 


exami)les  do  not  rest  on  tlie  same  basis  tliey  cannot  be 
tabulated  or  otherwise  presented  in  a  more  striking  and 
attractive  form,  but  they  are  certainly  both  very  obvious 
proofs  of  the  economy  of  machine  handling. 

Take  the  coal  handling  plant  of  the  City  Road  Station 
of  the  London  Electric  Light  Company.  Here  the  coal 
arrives  in  barges  and  was  formerly  elevated  to  the  boiler 
house  floor  at  a  cost  of  one  shilling  (24  cents)  per  ton, 
by  manual  labor.  Now  it  is  delivered  into  the  bunkers 
at  an  inclusive  cost  of  sd.  (10  cents)  per  ton,  which 
also  includes  the  water  supply  for  driving  the  hydraulic 
crane  which  unloads  the  coal. 

Another  example  is  a  coal  handling  plant  for  unload- 
ing barges  by  a  cantilevered  bucket  elevator  which  de- 
li\-ers  on  to  a  drag-link  or  U-link  conveyor,  which  is  at 
work  at  the  Corporation  Electricity  Works,  Coventry, 
and  was  erected  by  Messrs.  Ed.  Bennis  &  Co.,  Ltd.,  Bol- 
ton. Before  the  installation  of  this  plant  manual  labor 
was  employed  and  the  coal  was  raised  in  baskets  by  men 
out  of  the  barge,  conveyed  a  distance  of  about  50  feet 
on  a  gang  plank  and  thrown  into  the  store.  The  new 
installation  can  handle  the  coal  with  a  saving  of  60  per 
cent,  over  the  former  cost. 
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Associate  Physicist,  Bureau  of  Standards 
I  HE  type  of  chart  shown  herewith  is  a  mode  of 
graphical  accounting.  While  based  on  simple 
and  well-understood  principles,  it  has  not,  so  far 
as  is  known,  been  applied  in  the  work  of  the  business 
administrator.  Its  use  relates  particularly  to  the  needs 
of  the  administrative  officers  and  executives,  wlwse 
knowledge  of  financial  conditions  should  be  such  as  to 
give  them  control  of  tendencies  and  policies  in  expendi- 
tures. For  this  purpose,  it  is  not  necessary  to  know  the 
exact  balance  on  a  given  fund  to  the  nearest  cent ;  what 
is  needed  is  a  form  of  statement  which  will  give  very 
approximately  the  amounts  of  the  individual  expendi- 
tures, show  them  in  their  relative  magnitudes,  and  indi- 
cate at  a  glance  whether  or  not  the  amounts  available 
will  suffice  to  carry  the  project  through  the  fiscal  year 
with  a  satisfactory  margin  for  contingencies ;  whether 
the  proportion  of  administrative  salaries  to  expenditures 
directly  applied  to  production  is  a  reasonable  one,  and 
whether  the  work  to  be  done  has  been  planned  in  ad- 
vance as  well  as  the  data  in  hand  will  permit.  No  argu- 
r.ient  is  needed  to  show  the  advantage  of  graphic  meth- 
ods in  business  management ;  that  manner  of  delinea- 
tion is  well  established  nowadays  and  occupies  an  im- 
portant place  in  modern  and  well  ordered  industrial 
plants  and  offices  everywhere. 

The  chart,  as  shown,  is  made  up  of  broken  lines.  In- 
clined lines  represent  continuing  expenditures,  such  as 
salaries,  insurance  and  rent,  while  vertical  lines  repre- 
sent direct  and  definite  outlays,  such  as  those  for  fur- 
niture, machines,  supplies,  printing  and  the  like.  Ver- 
tical distances  represent  expenditures,  horizontal  dis- 
tances, time. 

For  the  sake  of  example,  assume  a  plant  having  an 
experimental  or  development  department  for  the  main- 
tenance of  which  the  sum  of  $20,000  is  alloted  during 
the  fiscal  year  of  1918.  At  the  beginning  of  the  year 
the  total  permanent  staiT  of  the  department  is  such  as 
to  require  an  expenditure  for  salaries  of  $900  per 
month.  In  addition  there  are  fixed  charges  amounting 
to  $100  per  month  which  includes  heat,  light,  power,  rent 
and  insurance.  The  total  continuing  expenditure  is 
$1,000  a  month  or  $12,000  a  year. 

This  expenditure  is  indicated  by  drawing  a  line  from 
the  origin  at  O  to  the  $12,000  point  on  the  line  AB.  This 


v.'ill  be  drawn  as  a  dotted  line  since  the  expense  has 
not  yet  been  definitely  incurred  at  a  fixed  rate,  being 
subject  to  change  by  shifts,  promotions  and  resigna- 
tions in  the  personnel^ 

On  January  15,  a  new  testing  machine  is  purchased 
at  a  cost,  including  installation  and  delivery,  of  $500. 
This  is  a  single  expense  and  when  considered  as  a  charge 
against  the  appropriation  is  complete  on  the  date  in- 
curred. It  will,  therefore,  be  shown  as  a  vertical 
straight  line  having  a  length  equal  to  $500  of  the  ver- 
tical scale,  and.  will  be  drawn  from  the  point  at  which 
the  first  line  drawn  intersects  the  date  line  January 
15.  From  the  upper  extremity  of  this  vertical  line  we 
draw  in  the  new  continuing  expenditure  line,  dotted 
and  parallel  to  the  first  such  line  drawn,  since  the  con- 
tinuing expenditure  is  at  the  same  rate. 

On  Februar}-  18,  a  new  man  is  added  to  the  force. 
His  salarv  being  $2,000  per  annum,  our  continuing  ex- 
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penditures  rise  to  the  rate  of  $14,000  per  annum.  The 
continuing  expenditure  line  is,  therefore,  broken  at 
February  18,  changing  its  slope  so  as  to  lie  parallel  to  a 
line  drawn  from  0  to  the  $14,000  point  on  AB, 

Every  purchase  or  construction  expenditure  which 
becomes  a  charge  only  after  delivery  of  the  machine 
or  completion  of  the  work,  has  the  efifect  of  displacing 
the  graph,  upwards,  while  every  variation  in  the  con- 
tinuing expenditure  has  the  efTect  of  changing  the  slope 
of  the  graph.  If  the  last  continuing  expenditure  line 
drawn  is  prolonged  until  it  intersects  the  line  AB  of 
the  graph,  the  amount  of  the  appropriation  which  will 
have  been  expended  at  the  end  of  the  fiscal  year,  if  the 
continuing  expenditures  maintain  their  existing  rate,  can 
be  read  ofif  at  once  on  the  line  AB,  assuming  that  no 
further  purchases  are  made.  The  executive  using  the 
chart  may,  therefore,  tell  at  a  glance  by  visually  pro- 
longing the  last  inclined  line  drawn,  whether  or  not 
the  current  rate  of  expenditure  is  a  safe  one.  If  the 
last  line  prolonged  cuts  the  line  AB  above  the  limit  of 
the  ap])ropriation,  it  is  in  efliect  a  danger  signal,  and  a 
warning  that  expenses  must  be  diminished.  Failing 
this,  provision  must  be  made  somehow  for  increasing 
the  allotment  for  the  year. 

Such  a  chart  has  the  great  advantage  over  the  or- 
dinary fiducial  accounts  that  it  shows  not  merely  ex- 
isting conditions  but  also  the  results  which  will  ensue 
if  those  conditions  are  maintained.  Furthermore,  the 
relationship  between  the  various  kinds  of  expenditures 
is  shown  with  a  fullness  and  compactness  which  a  plu- 
ralitv  of  written  accounting  statements  cannot  afford. 
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Only  a  few  firms  in  the  United  States  have  made  a 
success  of  producing  shell  forgings,  an  important  item 
in  munition  manufacture.  This  article  takes  up  a 
number  of  points  that  must  be  carefully  considered  in 
forging  shells,  including  handling  device  for  bar  stock, 
conveying  machinery  and  elevators  for  the  billets  and 
forging,  manufacturing  processes,  inspection,  upkeep 
of  machinery,  standardisation  of  tools  and  maintenance 
of  labor.     The  counsel  is  given  "to  make  haste  sloxiclw" 

THE  present  military  success  of  the  AUie?  is  largely 
due  to  their  superiority  in  artillery  and  munitions, 
and  as  the  United  States  comes  to  take  a  more 
active  part  in  the  war  it  will  be  necessary  for  more  and 
more  of  our  manufacturers  to  take  up  the  manufacture 
of  shells,  which  must  be  produced  in  almost  unthinkable 
quantities.  In  the  case  of  most  shells  forgings  are  nec- 
essary :  but  only  a  few  firms  have  had  experience  in  this 
work,  and  fewer  still  ha\e  worked  out  the  {irocess  to 
a  point  where  their  methods  even  approach  the  best 
practice.  Those  firms  which  thoroughly  understand  the 
business  have  attained  success  only  after  much  costly 
experimenting  and  a  close  attention  to  every  detail.  This 
article  does  not  aim  to  cover  all  phases  of  shell-forging 
manufacture  but  only  points  out  some  of  the  important 
.features  of  organization  necessary  to  success. 

One  of  the  very  necessary  jiarts  of  the  organization 
is  the  inspection  department,  which,  if  properly  man- 
aged, will  be  found  to  be  increasingly  important  and 
useful.  The  inspectors  must  keep  constantly  in  touch 
v.ith  the  quality  of  the  product  and  make  inspection  as 
rapidly  as  the  forgings  are  completed  and  to  be  of  the 
utmost  usefulness  the  ins[)ector  must  be  armed  with 
suflficient  authority'  to  make  the  necessary  changes  at 
the  presses  when  the  qualit}'  of  the  product  falls  ofT. 
The  central  feature  of  the  inspection  must  be  to  follow 
production  so  closely  as  to  render  impossible  the  making 
of  more  than  a  few  defective  forgings  before  the  trouble 
is  discovered. 

Thorough  Need  of  Inspection 

The  attainment  of  this  ideal  requires  that  a  consid- 
erable percentage  of  the  forgings  be  given  a  thorough 
and  complete  inspection ;  this  number  should  be  at  least 
15  to  20  per  cent.  Small  size  forgings  can  be  cooled 
in  water  and  then  tested,  but  the  larger  sizes  must  be 
inspected  hot.  For  this  work  suitable  .gages  must  be 
devised  which  will  not  be  quickly  ruined  b_\  the  heat 
and  they  must  be  so  set  as  to  allow  for  the  contraction 
\vhich  will  take  j)lace  when  cooling  has  occurred.  The 
most  common  defect  found  in  shell  forging  jiractice  is 
eccentricity.  It  is  against  this  fault  that  the  forging 
inspector  must  constantly  guard.  To  gage  accuratel\- 
for  this  feature  some  form  of  eccentricity  gage  must  be 
Jirovided.  This  should  be  of  such  a  design  that  the 
forging  can  be  rotated,  since  such  a  motion  will  closely 
reproduce  the  turning  o|)eration  which  will  afterward 
take  jilace.  The  manner  in  which  the  forging  is  held  in 
the  gage  is  imiiortant  and  should  be  similar  to  that 
cm]>loyed  in  turning. 

The  centering  of  the  closed  end  of  the  forging  is  also 
an  important  operation,  and  care  should  be  taken  that 
the   gaging   for   eccentricity   be   based    upon    the   same 
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principles  em].loyed  in  this  operation,  as  well  as  all 
others  which  ha\e  any  relation  to  turning.  In  these 
hnishmg  operations  the  forging  is  usuallv  held  on  an 
expanding  mandrel  which  grips  it  on  the  inside  near 
both  the  closed  and  open  ends.  The  eccentricitv  gage 
should  give  as  close  a  reproduction  of  this  method  as 
possible.  Tested  in  this  manner  the  turning  operation 
on  the  shell  will  come  true  with  the  inside,  inspection 
will  be  dependable  and  the  machine-shop  rejections  for 
torging  defects  will  be  reduced  to  a  minimum. 

Such  a  system  of  inspection  should  not  be  started  un- 
less the  management  is  willing  to  gi\  e  it  complete  back- 
ing, tor  the  machinery  will  be  shut  down  more  often 
than  betore  for  the  replacement  and  adjustment  of  tools 
?nd  there  will  be  great  opposition  before  all  concerned 
are  convinced  of  the  merit  of  such  rigid  inspection 
Howe\er.  if  the  system  is  sternlv  enforced  its  merits 
will  rapidly  become  apparent  to  all,  for  the  percenta<^e 
ol  rejections  will  decrease  and  exact  knowledge  of 
what  IS  being  done  will  replace  the  former  lack  of  in- 
lorination.  The  writer  has  seen  the  percentage  of  re- 
jections reduced  b\-  this  system  of  inspection  from  over 
twenty  to  less  than  four  per  cent,  in  a  verv  short  time 
The  cost  of  operating  such  a  system  is  verv  small  and 
IS  justified  many  times  over. 

The  necessity  for  highly  standardized  operations  in 
the  machine-shop  requires  that  the  forgings  be  uniform 
in  size  and  quality  if  economical  operation  is  to  be  se- 
cured. Therefore,  very  small  variations  become  of 
importance.  The  forging  inspection  department  must 
keep  in  touch  with  occurrences  in  the  machine-shop  and 
adjust  the  inspection  accordinglv,  with  the  view  of  con- 
stantly reducing  the  loss.  The  inspectors  should  also 
see  that  the  rejected  forgings  are  segregated  according 
to  their  heat  numbers  and  cause  of  rejection,  and  ar- 
range for  their  disposition  as  rai)idly  as  possible.  Such 
an  inspection  department  will  relieve  the  shop  foreman 
of  much  work,  leaving  him  free  to  devote  his  time  and 
thought  to  the  problems  of  tooling  and  production  or- 
ganization. 

H.wni.TNfi  M.\ti:ri.\t. 
The  handling  of  material  commences  with  the  steel 
in  the  form  of  bars.  These  must  first  be  unloaded  from 
the  cars  and  stacked  where  they  will  be  readilv  a\ail- 
able  for  use  as  needed.  .\  crane  equipjtcd  with  a  mag- 
net is  undoubtedly  the  most  efficient  and  satisfactory 
w.iy  to  handle  this  steel ;  and  at  lea.st  a  crane  .should  be 
used  even  if  the  magnet  is  not  available,  for  manual 
labr)r  on  this  job  is  exceedingly  slow  and  unsatisfac- 
tory from  every  viewpoint.  Furthermore,  if  a  magnet 
is  not  a\ailable  the  bars  must  be  j)iled  in  such  a  way 
as  to  allow  the  lifting  chains  to  be  placed  readilv  aruund 
the  material,  this  adds  to  the  cost  of  handlim:.    Snond, 
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the  bar«  must  be  moved  to  the  cutting  off  device.  For 
this  a  crane  will  be  found  to  be  the  most  economical, 
particularly  if  equipped  with  a  magnet.  After  the  bars 
are  cut  into  billets  it  is  usually  best  to  stack  the  pieces 
in  boxes,  or  similar  receptacles,  to  facilitate  their  hand- 
ling which  can  best  be  by  crane.  For 
the  best  results  it  ,vill  be  necessary  to 
keep  a  considerable  quantity  of  bil- 
lets in  stock.  This  can  easily  be  done 
by  stacking  the  boxes  in  an  isolated 
portion  of  the  shop. 

As  rapidly  as  needed  the  billets  can 
be  brought  up  to  the  furnace  for  heat- 
ing and  forging.  After  forging,  and 
while  still  hot,  the  forgings  should  be 
stacked  in  boxes,  thoroughly  covered 
with  ashes  and  kept  in  this  condition 
until  cool.  In  case  a  greater  degree 
of  softening  is  required  it  will  be  nee- 
essary  to  carry  out  a  regular  anneal- 
ing operation.  For  this  process  some 
form  of  continuous  furnace  is  most 
desirable.  After  annealing  it  will  be 
necessary  to  induce  slow  cooling  by 
packing  in  boxes  with  ashes  or  other 
similar  material.  During  cooling  the  boxes  should  be 
stored  in  an  isolated  portion  of  the  shop  and  near  to  a 
place  where  they  can  be  conxeniently  separated  from  the 
ashes  after  cooling.  To  separate  the  ashes  and  forgings 
the  contents  of  the  boxes  should  be  dumped  upon  screens 
which  will  effectually  separate  the  forgings  after  which 
they  are  ready  for  presentation  for  inspection.  This  is 
such  a  dusty  operation  that  it  will  be  desirable  to  keep  it 
separated  as  far  as  possible  from  all  -other  work. 

But  a  little  handling  will  be  required  for  the  com- 
pany's own  inspection  since  the  inspectors  examine  the 
forgings  immediately  after  they  leave  the  presses.  If 
the  purchaser  has  inspectors  at  the  shop  much  handling 
will  be  necessary  in  connection  with  their  inspection  and 
a  determination  of  the  most  economical  method  will  be 
necessary  if  proper  costs  are  to  be  attained.  The  solu- 
tion of  these  problems  can  well  command  the  best  talent 
available.  After  inspection,  including  segregation  into 
different  classes,  storing  and  loading  give  opportunity  to 
economize.  Here  is  one  of  the  big  problems.  With- 
out systematic  methods  of  handling,  production  cannot 
go  forward  properly. 

Conveyors  .\nd  Elev.ators 

The  large  quantities  of  forgings  to  be  shipped  and 
loaded  necessitate  well  designed  and  thought  out  ap- 
paratus such  as  conveyors,  hoists,  etc.,  as  well  as  the 
management  of  the  labor.  Gravity  conveyors  are  con- 
venient and  efficient  for  placing  in  the  cars  since  they 
can  be  set  at  the  proper  grade  to  bring  up  the  forgings 
as  fast  as  they  can  be  handled  by  the  men  in  the  car. 
The  methods  of  getting  the  forgings  to  the  conveyor 
will  vary  with  the  conditions  such  as  the  relative  eleva- 
tions of  the  car  and  shop  floors.  Some  forms  of  ele- 
vators are  adapted  for  this  particular  situation.  In 
any  case  something  better  than  manual  labor  must  be 
employed  if  congestion  and  high  costs  are  to  be  avoided. 

Shipping  and  loading  records  must  be  carefully 
thought  out  and  planned  if  a  true  and  comprehensive 
knowledge  is  to  be  available  at  all  times.  Accurate 
records  must  be  kept  of  the  quantities  accepted  for  ship- 
ment as  well  as  those  shipped  and,  often  it  will  be  neces- 
sary to  further  subdivide  by  heat  numbers.  If  this 
subdivision  must  be  made  it  will  be  necessary  to  exer- 
cise care  to  prevent  their  becoming  mixed.  The  records 
should  be  checked  daily  with  those  kept  by  the  pur- 
chasers' representatives 'and  any  disagreement  adjusted 


and  corrected  at  once,  before  the  facts  are  forgotten. 
The  care  and  maintenance  of  these  records  should  be  en- 
trusted only  to  responsible  parties  who  can.  and  will, 
appreciate  their  importance  and  exercise  suitable  dili- 
gence in  their  compilation. 
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Processes  for  Cutting  Billets 
In  nianv  instances  it  will  be  necessary  to  purchase 
equipment  for  making  the  bars  up  into  billets  and  the 
choice  will  not  only  depend  upon  the  rate  at  which  the 
apparatus  can  operate,  but  also  upon  many  other  mat- 
ters. Shearing  is  undoubtedly  the  most  rapid  method 
when  the  steel  is  of  the  proper  quality,  but  often  it  is 
not  shearable  and  the  larger  sizes  of  bars  are  beyond 
the  capacity  of  most,  if  not  all.  shears.  The  nicking- 
and-breaking  method  is  practical  for  all  sizes  and  qual- 
ities of  steel  used  for  shells,  and  in  view  of  the  usual 
ruling  calling  for  the  inspection  of  the  billets  for  pipes 
and  other  defects  this  process  will  undoubtedly  become 
standard  since  it  is  rapid  and   furnishes   an  excellent 
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surface  for  inspection.  On  the  smaller  sizes  a  sharp 
nick  about  one-quarter-inch  deep  is  sufficient.  Tlie  bil- 
lets can  then  be  broken  off  with  a  blow  from  a  heavy 
sledge.  Sawing  is  much  slower  than  either  of  the  meth- 
ods just  mentioned  and.  in  view  of  the  inspection  re- 
cjuirement,  is  not  likely  to  be  feasible  in  most  instances. 
In  most  plants  hydraulic  presses  are  used  in  manufac- 
turing forgings,  but  large  motor-driven  bulldozers  are 
also  successfully  employed  on  this  w^ork  and  are  pro- 
ducing excellent  forgings.  For  making  forgings  larger 
than  five-inch  the  bulldozers  probably  would  not  be 
a  success,  but  in  the  smaller  sizes  they  well  deserve 
careful  attention  from  anyone  equipping  a  plant.  The 
bulldozer  being  horizontal  offers  the  advantage  of  easy 
handling  of  the  forgings  between  the  different  opera- 
tions since  the  men  can  stand  upright  and  do  not  have 
to  hold  the  work  at  arms'  length.  They  can  always 
stand  in  an  easy  position.  While  at  work  they  stand 
above  the  die  space.    The  illustrations  of  the  bulldozers 
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with  the  tools  in  place  show  how  this  works  out.  The  one 
of  the  i6oo-ton  hydraulic  press  (on  page  197)  shows  a 
machine  not  designed  primarily  for  shell-forging  work, 
but  successfully  adapted  to  it.  The  choice  between  bull- 
dozers and  hydraulic  presses   will   depend  upon  many 
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local     conditions    as     well    as    price,     deliveries,     etc. 

M.MXTENAXCE  OF    ^I.ACHINERY 

The  maiiUenance  of  the  machinery  is  an  important 
item.  It  win  be  necessary  to  provide  spare  equipment 
to  permit  repairs  to  be  made  without  interfering  with 
production,  and  spare  parts  must  be  kept  in  stock  ready 
for  instant  use.  The  machinery  should  be  systematically 
overhauled  and  not  allowed  to  run  so  long  as  it  will 
hold  together,  since  the  systematic  policy  will  result  in 
minimum  repair  bills  and  more  continuous  service.  The 
machinery  must  be  kept  in  adjustment  at  all  times, 
aside  from  that  which  it  receives  during  the  general 
overhauling. 

The  nature  of  the  press  tools  will  depend  upon  the 
manner  of  performing  the  necessary  operations  and 
their  number,  the  nature  of  the  equipment  that  will  be 
used,  etc.  For  example:  Some  firms  use  one  operation 
and  some  two  or  even  more,  while  some  firms  use 
hydraulic  presses  and  others  bulldozers.  After  the  prin- 
ciples have  been  decided  upon  there  will  remain  the 
working  out  of  the  details  of  design,  class,  kind  and 
quality  of  material.  None  of  these  should  be  of  a 
temporary  nature  since  the  service  is  severe,  manufac- 
turing costs  high  and  replacements  expensive  in  both 
money,  time  and  production.     All  these  features  will. 


those  prevailing  in  many  other  shops  the  management 
must  give  special  thought  and  attention  to  the  physical 
surroundings  if  a  high-grade  working  force  is  to  be 
obtained  and  the  labor  turnover  kept  at  the  minimum. 
The  shop  must  be  kept  as  clean  and  orderly  as  possible 
—  such  conditions  make  for  high- 
grade  workmanship  and  contented 
employees.  To  this  end  all  material 
in  process  must  be  neatly  piled,  all 
refuse  placed  in  receptacles  provided 
for  that  purpose  and  regularly  re- 
moved, machinery  must  be  systemati- 
cally cleaned  and  all  passageways  kept 
unobstructed. 

Leakage  of   water   from  presses  is 
not  entirely  preventable,  but  in  most 
instances  can  be  greatly  reduced  if  a 
serious  attempt  is  made.    Spilling  and 
scattering  of  oil  should  be  given  close 
attention  for  the  sake  of  economy  as 
well  as  cleanliness.    Smoke  is  a  major 
cause  of  the  filth   found  so  often  in 
forge  shops  as  to  be  almost  considered 
a  necessity  although,  as  a  matter  of 
fact,   it   indicates  nothing  more  than 
uneconomical  and  incomplete  combus- 
tion.   A  careful  study  of  this  situation 
will  result  in  the  working  out  of  meth- 
ods that  will  mean  greater  fuel  economy  and  more  de- 
sirable working  conditions.     Smoke  cannot  be  entirely 
eliminated  where  coal  is  the  fuel,  or  even  oil.     On  this 
account  properly  arranged  hoods   should  be  over  the 
furnaces  and  these  will  effectively  remove  much  of  what 
remains.      Frequent  window  cleaning  will  cut  lighting 
bills  and  improve  the  surroundnings.     In  warm  weather 
something  should  be  done  to  alleviate  the  high  temper- 
ature conditions  usually  prevailing.    The  hoods  already 
mentioned  will  be  a  step  in  this  direction  and  shields 
can  be  set  up  to  protect  the  men  from  the  direct  heat 
of  the  furnaces. 

Suitable  wash  rooms  equipped  with  hot  and  cold  wa- 
ter and  shower  baths  should  be  provided  so  that  the 
men  can  clean  up,  and  not  be  compelled  to  eat  their 
lunches  and  go  home  just  as  they  come  from  work. 
Locker  rooms  will,  of  course,  be  necessary  and  it  is 
well  to  provide  a  clean  and  well  lighted  room  where 
the  men  can  eat  and  rest  during  the  noonings.  The 
central  thought  is  to  remove  the  objectionable  features 
so  often  connected  with  forge-shop  w^ork  and  to  mitigate 
as  far  as  possible  any  that  cannot  be  removed.  Such 
improvements  arc  not  philanthropy  or  extravagance  but 
true  economy  because  they  promote  efficiency. 
St.xxdardized  Methods  ,\nd  Tools 


The  large  scale  on  which  shell  forgings  are  finished 
of  course,  require  determmation  by  expermient  as  well  jg^nands  highly  standardized  methods  and  processes, 
as  by  study.  During  the  course  of  the  work  accurate  ^^^  workmanship  to  very  close  limits.  Thus  the  tools 
records  should  be  kept  of  the  performance  and  changes  ^^^^^^  ,^g  finished  with  greater  care  and  to  much  closer 
made  in  order  to  place  the  choice  of  materials  and  de-  (iir,^e„>;ions  and  limits  than  is  necessary  in  forge-.shop 
sign  upon  a  definite  basis.  One  important  feature  p,.ji(-tice.  Such  matters  as  the  alignment  of  the  press 
often  overlooked,  is  the  method  of  aligning  the  tools 
in  the  press.  This,  if  well  solved,  will  save  much  time 
and  attendant  delay  in  production,  as  well  as  resulting 
in  a  reduction  of  the  costs.  Another  feature  in  the 
design  requiring  close  attention  is  the  matter  of  manu- 
facturing the  tools.  These  should  be  as  simple  as  pos- 
sible to  bring  low  tool  costs  and  rapid  manufacture. 

Maintek.\nce  or  L.mior 


and  tools  must  receive  careful  attention,  and  the  hand- 
ling of  the  forgings  from  first  to  last  must  he  carried 
out  in  a  new  and  unaccustomed  manner  if  success  is 
to  be  attained.  Ideas  as  to  what  constitutes  excessive 
scale  must  be  reconstructed,  when  working  to  such 
close  dimensions  only  a  very  slight  scaling  is  permiss- 
able.  To  this  end  unusual  care  must  be  exercised  to 
prevent  scaling  in  the  furnace  and  before  the  billet  is 


The  human  element  is  the  most  important  single  worked  anv  sea  e  ,,resent  must  be  ^f.^f"  y  '3^;^^^. 
factor  in  the  operation  of  anv  plant,  and  since  condi-  The  inspection  already  mentioned  '""^t  ^e  lio  oug^i  and 
'i-ns  in  a  forgl  shop  arc  nntmallv  less  pleasant  than      frequent  and  will  keep  the  shop  on  the  nght  t.ack. 
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Some  forgings  will  be  produced  that  will  not  be  ac- 
ceptable as  first  class  since  to  finish  them  would  re- 
quire deviation  from  standard  methods.  These  can, 
however,  be  used  witli  Inil  little  sacrifice  of  jjrofit  if 
proper  salvaging  methods  are  \>u{  in  force.  This  work 
can  be  bandied  in  two  dift'erent  ways,  both  being  cft'ec- 
tive,  the  choice  depending  upon  the  condition  of  the 
forgings  and  the  facilities  available.  Some  can  be  most 
economically  saved  l)y  reworking  in  the  presses  with  an 
upsetting  and  redrawing  ojieration  or  even,  at  times,  by 
redrawing  alone.  In  other  cases  a  special  machining 
niethod  must  be  used.  This  sometimes  consists  of  a 
turning  operation  or  the  forging  being  roughed  to  a 
much  smaller  size  than  is  i)racticable  on  a  large  scale, 
while  in  other  instances  resort  must  be  made  t(j  a  spe- 
cial  centering  on  account  of  eccentricity. 

\Miether  the  forging  manufacturer  should  equiji  In 
do  the  special  machining  himself  usually  depends  upon 
the  terms  he  can  make  with  the  finishing  shop.  The 
finishing  shop  being  necessarily  equipped  for  such  work 
a  favorable  arrangement  can  usually  be  made  which  wdl 
consist  of  an  allowance  for  necessary  extra  work.  In 
some  instances  it  will  doubtless  be  best  for  the  forge 
shop  to  equip  to  handle  such  work  for  it  will  doubtless 
.save  some  forgings  that  the  finishing  shoj)  would  not 
care  to  handle  "even  under  such  an  agreement.  In  this 
case  the  forging  manufacturer  will  carry  the  work  to  the 
point  where  finishing  can  be  completed  by  the  stand- 
ard operations.  The  finishing  shop  will  then  make  an 
allowance  for  the  operations  completed.  Since  nearly 
all  of  this  work  will  consist  of  turning  and  boring,  very 
little  machinery  will  be  required  to  perform  the  work 
in  an  economical  manner,  but  it  should  be  borne  in  mind 
that  on  account  of  greater  experience  the  finishing  shop 
can  often  perform  this  work  economically  and,  may  not, 
on  this  account,  be  willing  to  allow  enough  to  cover  the 
cost  incurred  bv  the  forge  shop.  Success  in  reclaimhig 
forgings  is  dependent  upon  the  knowledge  of  finishing 
and  the  ingenuity  of  those  in  immediate  charge.  The 
question  will,  of  'course,  arise  continually  as  to  whether 
a  particular  forging  is  worth  saving,  but  after  some 
experience  is  gained'this  can  become  a  matter  of  definite 
knowledge  and  record  and  the  proper  decision  will  not 
be  hard  to  reach.  Salvage  work  should  keep  pace  with 
production  to  keep  all  matters  up-to-date,  and  to  make 
possible  definite  knowledge  of  the  financial  status  of 
the  order  at  all  times.  The  fact  that  a  forging  has  been 
saved  is  not  necessarilv  l>i-oof  that  the  transaction  is  a 
financial  success,  for  the  methods  employed  may  cost 
more  than  the  value  of  the  forging.  Accurate  cost 
records  must  be  kept  and  a  degree  of  care  and  atten- 
tion given  equal  to  that  devoted  to  production. 

DlSrO.SAl.    OF    SCRAI' 

In  all  .shops  there  will  be  some  forgings  that  are 
absolute  rejections  and  cannot  be  saved  by  any  method. 
For  these  the  proper  course  is  to  consider  them  as  scrap 
at  once,  and  sell  them  as  such  at  the  best  possible  price 
crediting  the  order  with  whatever  they  will  bring.  After 
a  short  experience  such  forgings  can  be  easily  deter- 
mined and  then  the  only  reason  for  holding  them  is  to 
secure  a  better  price  for  the  material. 

\t  the  finishing  shop  there  will  be  rejections  for 
various  causes  and  some  will  be  attributed  to  defective 
forcrings.  The  wisdom  of  prompt  decision  and  action 
was'  never  truer  than  in  this  case,  for  justice  cannot 
be  done  to  all  parties  unless  a  settlement  is  made  while 
the  facts  are  availaljle.  On  many  orders  handled  m 
this  countrv  during  the  last  few  years  this  has  not 
been  done  and  there  are  manv  who  can  testify  to  the 


im]iossibility  of  making  any  equitable  adjustment  after 
a  considerable  period  of  time  has  elapsed.  This  matter 
should  be  cared  for  at  least  every  week,  for  then  all 
necessary  facts  can  be  secured  and  a  proper  adjustment 
made.     The  adjustment  will  consist  of  assumption  of 
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responsibility  hv  the  forge  shop  for  forgings  not  up 
to  the  accepted  standard,  and  by  the  finishing  shop  of 
all  spoiled  during  machining.  Often  forgings  have 
been  machined  to  a  point  where  it  is  demonstrated  that 
they  cannot  be  finished  by  standard  methods.  In  this 
case  it  will  be  profitable  for  the  forge  shop  to  pay  the 
additional  cost  of  finishing  rather  than  accept  absohite 
loss.  Careful  cost  records  must  be  ke])t  if  a  wise 
decision  is  to  be  made  and  financial  loss  avoided. 

:\I.\KK  H.V-^TE  Sr-OWLV 

The  desire  for  production  at  the  commencement  of 
an  order  for  the  purpose  of  making  a  showing  must 
not  be  allowed  to  outrun  judgment,  or  the  manufacturer 
will  soon  find  himself  with  much  spoiled  material  on 
hand,  considerable  monev  spent  on  useless  tools,  besides 
labor  losses.  Mistakes  will  be  made  and  it  is  impossible 
to  go  slowly  enough  to  avoid  them  entirely,  but  here, 
as  elsewhere,  good'judgment  must  be  exercised.  If  the 
shop  is  without  experience  in  such  work  progress  will 
be  slow  at  first,  even  if  experienced  men  are  brought  in. 
Mnm-  methods  and  tools  will  be  found  satisfactory  for 
producing  small  quantities  of  forgings  but  unable  to 
stand  the^est  of  large  production.  INIaterials  and  grades 
of  materials  must  be  tried  out  before  acceptance  and 
extensive  use.  for  dailv  wear  and  tear  will  be  found 
to  deteriorate  everything  in  a  most  surprising  manner. 
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Production  must  be  started  in  a  small  way  at  first  and 
as  experience  is  gained  and  men  trained  it  can  be  in- 
creased. One  of  the  most  difficult  things  is  to  secure 
men  and  train  them.  On  this  account  every  reasonable 
effort  should  be   made  to   retain   them   once   thev  are 
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trained.     After  a  few  men  are  trained  they  can  be  dis- 
tributed  and   help   in    the    process   of   building   up   the 
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working  force.     .Any  extensive  operations   with   green 
men  must  certainly  result  in  failure. 

It   has  alreadv   been    indicated   that   a   carefullv  de- 
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signed  and  operated  cost  system  must  be  built  up  if 
the  value  of  any  of  the  method?  or  appliances  is  to  be 
determined  with  certainty.  Not  only  must  such  rec- 
ords be  kept  but  they  must  be  strictly  up-to-date  at  all 
tunes,  for  if  allowed  to  go  far  behind  actual  events 
they  are  of  but  little  use.  and  will  probably  not  be 
worth  the  expense  incident  to  their  maintenance.  A 
concise  statement  of  the  financial  standing  of  the  order 
should  be  made  up  at  least  monthly.  This  cannot  be 
done  unless  all  adjustments  and  classifications  both 
within  and  without  the  shop  are  kept  up-to-date  at  all 
times.  Only  by  the  use  of  such  a  record  can  the  present 
be  accurately  appraised  and  future  policy  definitely 
planned. 

The  purpose  of  this  article  has  been  not  to  outline 
the  proper  method  of  managing  any  particular  shop, 
but  rather  to  point  out  some  of  the  items  that  must 
receive  careful  attention  if  success  is  to  he  at-tained.  and 
to  indicate  how  such  problems  have  been  successfully 
solved  in  different  shops.  The  handling  of  a  large  order 
for  forgings  requires  an  entirely  dift'erent  point  of  view 
than  that  called  for  in  ordinary  forging  work,  on  ac- 
count of  the  degree  of  specialization  required.  So  in- 
spection, maintenance,  welfare  and  many  other  factors 
must  receive  the  .same  degree  of  attention,  thought  and 
])lanning  ordinarily  accorded  onlv  to  production  and 
tooling  to  achieve  success  in  the  long  run. 


Propaganda  in  Industrial  Relations 
By  L.  L.  Warren 

General  Manager.  Business  De/'t.,  Shcniian  Seriice 
v^T=^  ( )D.AY,  as  never  before,  appears  the  real  need  for 

1  organization.  The  world  is  learning  the  need 
nf  it;  the  United  States  knows  it  must  first  at- 
tain a  right  organization  or  efficiency  will  be  sadly  lack- 
mg.  It  is  organization  that  must  come  first — planning, 
cooperation,  standardization,  effort,  e\enthing  rests 
upon  organization. 

Mr.  C.  E.  Knoeppel  has,  to  my  mind,  pro[ierly  in- 
terpreted the  word  when  he  says  in  the  January  issue: 
"Organization  is  the  proper  relationship  of  human  be- 
ings "  He  pleads  with  industrial  executives  to  study, 
to  think  of  these  vital  laws  of  association,  and  any  man, 
who  is  connected  with  industry  so  that  he  know  s  any- 
thing of  the  facts  concerning  labor,  can  scarcely  keep 
fron,  veiling  himself  hoarse  in  trving  to  make  men 
think  NOW. 

\\  hen  organization  is  mentioned  it  is  usual  for  the 
mind  to  turn  quickly  to  unionization  as  it  relates  t ) 
labor.  But  the  real  meaning  is  far  different.  It  first 
tests  upon  individualism.  As  we  can  point  to  e\ery- 
thing  artificial  as  coming  from  the  results  of  |)hysical 
effort,  it  is  right  to  think  that  the  laborer  and  his  work 
are  the  causes  of  a  thought  brought  into  realization 
and  vitally  concerned  in  the  analysis.  Without  labor 
we  cannot  have  industrial  organization,  and  it  is  only 
u|)on  the  human  element  in  labor  that  I  desire  to 
dwell. 

.\sk  any  executive  as  to  the  individual  production  of 
his  workers  today  in  comparison  to  a  year  or  two  ago, 
and  vou  will  be  surprised  at  his  answer.  I  am  being 
told  almost  daily  that  the  decrease  amounts  to  50  per 
cent,  in  many  instances  and  25  per  cent,  in  many  more. 
Surely  efficiency  has  not  gone  backward  during  this 
period;  surely  organization  has  not  diminished  to  this 
degree.  Nevertheless,  the  fact  is  there  just  the  same. 
SoMK  TiiiNc.s  T'F.sinK   I'.rsiXE.ss 

Executives  have  been  jiitting  their  wits  against  com- 
petitnrs,  mind  against  mind,  for  so  long  that  they  h.n.e 
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forgotten  there  is  something  besides  commercial  busi- 
ness in  life — something  besides  gain,  something  besides 
power  and  financial  strength.  They  have  thought  of 
labor  as  a  necessary  evil,  a  thing  to  be  dealt  with  and 
considered  only  so  much  as  necessary.  But  "human 
bein's  is  human  bein's"  whether  they  sit  behind  the 
mahogany  or  work  with  a  shovel.  The  sooner  we  real- 
ize this  the  better.  The  only  difference  is  one  of  knowl- 
edge made  up  of  experience,  ability,  thought.  Trench 
life  has  proven  this  to  be  true;  a  month  there,  and  all 
men  are  equal. 

Labor  wants  a  square  deal ;  employers  want  a  square 
deal.  Each  really  desires  the  other  to  have  a  square 
deal.  But  neither  knows  what  a  square  deal  is,  and, 
furthermore,  in  many  instances  the)-  do  not  try  even 
half-heartedly  to  determine.  Individual  inefficiency  is 
the  result.  Strife  is  easily  started,  agitation  results  in 
demands  which  are  impossible  for  employers  to  meet. 
Strikes  result,  and  whether  they  win  or  lose,  the  work- 
ers think  discord  through  unionization  the  only  remedy. 

\\'.\GES  Not  B.ased  on  Living  Cosrs 

By  performing  a  certain  amount  of  work  e\ery  day 
a  worker  naturally  expects  the  same  amount  of  food, 
shelter  and  clothing  every  day;  but  the  necessaries  of 
life  are  not,  or  have  not  been,  based  on  wages.  As  a 
result  the  cost  of  living  increases  faster  than  wages. 
Increases  in  the  wage  scale  are  seldom  granted  with- 
out demands.  Strikes  seem  to  be  the  only  weapon, 
and  so  labor  is  convinced  that  agitation  is  profitable. 
No  matter  how  much  the  individual  production  of  a 
worker  increases,  his  income  does  not  meet  the  in- 
creased cost  of  living.  How  in  the  world  can  he  be 
satisfied  ?  Surely  no  executive  would  allow  his  business 
to  run  at  a  loss  for  very  long  without  a  radical  change. 
Why  should  a  worker  be  dift'erently  minded? 

Indi\idual  production  cannot  be  efficient  unless  the 
worker  is  contented,  unless  he  is  earning  enough  to 
"get  by."  My  first  step  in  employing  a  representative 
is  to  know  what  his  cost  of  living  amounts  to  each 
month.  If  I  cannot  pay  him  enough  salary  to  make 
ends  meet,  I  know  that  he  will  not  be  able  to  give  me 
the  best  that  is  in  him.  If  I  can  grant  him  that  amount 
to  begin  with,  I  know  that  it  is  "dollars  to  doughnuts" 
that  he  will  work  constructively,  actively,  because  he 
will  be  looking  toward  an  advanced  income  where  he 
can  enjoy  a  few  more  of  the  better  things  of  life  and 
lay  aside  something  for  a  rainy  day.  Welfare  depart- 
ments are  supposed  to  do  this  very  thing,  but  many 
times  they  work  backward.  They  act  on  investigative 
data,  but  do  not  know  the  workers'  thoughts. 

You  Must  Know  Workers'  Thoughts 

You  must  knoiv  the  thoughts  of  ivorkers  if  you  arc 
to  treat  them  right.  You  must  know  their  desires,  their 
home  environment,  their  relaxations — everything  about 
them.  Then,  and  only  then  can  the\-  be  taught  to  know 
that  you  want  to  give  them  a  square  deal.  It  is  through 
education  that  you  can  standardize  their  living — it  is 
only  through  practical  demonstration  that  you  can  prove 
them  wrong  in  the  belief  that  strikes  pay,  and  that  you 
are  not  a  dishonest  employer.  The  question  naturally 
i;rises,  "Am  I  expected  to  grant  every  wish  of  em- 
ployees ?"  Absolutely  no,  they  don't  expect  you  to  do 
so,  human  nature  is  not  constructed  in  that  manner. 

Your  workers  are  no  different  from  yourself.  You 
like  your  job  and  they  like  theirs.  Investigation  has 
proven  that  more  than  90  per  cent,  of  workers  are 
loyal.  If  they  become  a  party  to  strife  it  is  owing  to 
mob-spirit.  About  five  per  cent,  of  employees  are  semi- 
loval  because  of  the  fact  that   thev  have  advanced   in 


mentality  beyond  their  present  responsibility,  something 
is  wrong  but  they  do  not  know  what  it  is.  The  balance 
are  from  three-quarters  to  wholly  disloyal. 

Strikes  .\xd  Losses 

The  usual  methods  which  have  been  adopted  by  em- 
])loyment  departments  have  been  for  the  quick  dis- 
charge of  the  disloyal  ones.  As  a  result  of  such  an 
action  there  have  probably  been  thousands  of  strikes  ■ 
which  caused  millions  of  dollars  of  loss.  The  reason 
these  individuals  are  leaders  is  because  of  their  being 
of  greater  mentality  in  comparison  to  their  associates, 
therefore,  they  are  close  friends  as  a  rule,  and  when 
discharged  have  a  following  that  is  surprising. 

The.se  disloyal  workers  can  be  taught,  can  be  given 
better  places  or  found  places  where  their  desires  for 
more  money  can  be  gratified  if  they  will  devote  their 
mind  to  production  and  not  to  strife.  All  they  want 
is  money  and  they  can  be  taught  that  they  must  work 
to  earn  it.  All  their  disloyal  utterances  can  be  success- 
fullv  refuted  if  proper  means  are  used.  Every  word 
thev  have  with  the  contented  employees  simply  pulls 
down  the  individual  production  of  everyone.  The  same 
effect  oppositely  directed  will  cause  an  opposite  result. 
But  it  has  not  been  done,  demands  have  been  formed, 
made  and  strikes  caused  which  have  cost  millions, 
without  one  single  word  spoken  to  oft'set  the  arguments. 

Workers  have  been  told  what  has  been  gained  through 
strikes,  but  have  you  told  them — mind  you.  I  mean 
told  thciii — what  the  losses  have  amounted  to?  Do  shoe 
workers  as  individuals  know  actually  how  much  four 
months  of  idleness  upon  the  part  of  15,000  workers, 
with  no  benefits,  cost  those  workers  in  Lynn  last 
Spring?  Do  shoe  workers  ^((ow  that  more  than  $4,- 
000.000  went  beyond  recall?  Why?  The  real  reason.  I 
believe,  was  a  fight  between  two  unions  more  than  any- 
thing else.  Do  all  the  street  car  workers  know  how 
much  the  real  loss  was  in  the  street  railway  strike  in 
New  York  in  1916?  Do  coal  miners  know  what  the 
anthracite  coal  strike  of  some  years  ago  really  cost 
miners  as  individuals?  Mr.  Stevens  has  told  of  the 
lost  days  from  labor  disturbance  in  the  shipyard  since 
April.     Do  workers  individually  know? 

Apply  .\  Knowledge  of  the  ^Iixd 
Now  it  is  individualism  that  must  be  considered — 
and  what  is  the  answer.  To  my  mind,  and  I  am  sure 
there  are  others  likeminded,  it  is  psychology — nothing 
more  nor  less  than  a  classified  knowledge  of  the  human 
mind,  of  the  mind  of  every  worker. 

The  easiest  way  for  me  to  make  myself  plain  is  to 
use  our  Hunnish  enemy  as  an  illustration.  We  have 
seen  and  are  seeing  what  terrible  havoc  can  be  brought 
about  through  psychological  effort  in  bindmg  a  people 
together,  in  building  up  individual  production,  in  dis- 
rupting the  morale  of  outside  nations  and  in  forcing 
a  people  to  believe  that  right  is  wrong  and  wrong  is 
right.  We  are  seeing  our  ammunition  plants  blown  up, 
our  factories  fired,  and  continuous  attempts  to  spread 
throughout  our  nation  a  propaganda  that  is  the  opposite 
of  good  :  all  this  through  forcing  a  wrong  thought,  a 
barbarous  idea,  and  as  a  result  of  psychological  effort, 
promoting  through  a  knowledge  of  the  human  mind  the 
dirtiest,  filthiest  activities  there  have  ever  been  seen. 

Every  worker  today  can  be  made  to  know  his  duty 
to  his  country,  to  himself  and  home  by  psychologically 
planned  propaganda.  It  is  the  only  way  to  bring  him 
to  full  consciousness  of  facts,  and  as  he  responds  to 
suggestion  through  contact,  employers  must  reward  his 
increased  effort,  must  see  that  enough  money  is  paid 
him  to  buv  enough  food,  clothing  and  shelter. 
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Factory  trucking  should  be  considered  as  a  pro- 
ductive function  to  be  controlled  and  supervised  as 
carefully  as  any  other,  instead  of  being  looked  upon  as 
an  unavoidable  source  of  expense  to  be  slurred  over 
as  easily  as  possible.  The  centralizing  of  the  trucking 
ill  the  plant  of  the  Fisk  Rubber  Company,  Springfield, 
Mass..  under  one  department,  including  the  operation 
of  the  freight  elevators,  has  brought  three  major  re- 
sults: Utilisation  of  equipment  to  ma.vimum  capacity; 
reduction  of  the  trucking  force  by  some  60  to  75  men 
resulting  in  a  direct  labor  saving  of  $50,000  per  year; 
standardisation  of  equipment  to  facilitate  the  handling 

OXE  plant  is  toda\-  sa\inij  at  the  rate  of  $50,000  a 
year  through  a  centrahzed  trucking  department. 
For  three  months  before  this  department  started 
operations,  the  conditions  were  studied  and  the  field 
mapped  out.  The  work  was  taken  over  gradually,  and 
trucking  in  each  department  assumed  only  after  opera- 
tions in  preceding  departments  had  been  completely  or- 
ganized.    .See  Figure  i. 

The  trucking  force  in  thirty  departments  consisted 
of  about  175  men,  most  of  whom  were  hand  truckers 
operating  every  variety  of  equipment,  each  department 
foreman  controlling  his  own  group.  In  addition  to 
these  men  there  was  the  nucleus  of  a  trucking  depart- 
ment consisting  of  five  electric  industrial  trucks  op- 
erated by  the  maintenance  department  as  a  part  of  their 
general  plant  service.  These  trucks  were  used  wher- 
ever unusually  heavy  moving  was  to  be  done,  and  oc- 
casionally their  services  were  charged  against  the  de- 
partment for  which  the  work  was  handled,  but  by  far 
the  greater  amount  of  expense  incurred  was  absorbed 
as  overhead  by  the  maintenance  department. 

(JPER.ATIOX    OF   THE   ElEV.'\TORS 

The  first  observation  which  was  made  on  plant  truck- 
ing was  centered  about  the  delays.  These  were  con- 
stant and  appeared  to  be  a  natural  consequence  of  the 
layout  of  the  plant.  Many  were  caused  by  elevators  and 
it  was  ap|iarent  that  little  or  no  attempt  was  being  made 
to  regulate  elevator  operation  or  the  traffic  handled  by 
them.  Several  studies  (Figure  2)  were  made  giving 
the  traffic  by  trips  and  the  actual  time  consumed.  From 
these  studies  it  appeared  that  any  interdepartmental 
trans]K>rtation  system  must  depend  for  its  success 
largely  upon  the  cooperation  of  elevator  service,  and 
that  it  would  therefore  be  wiser  to  have  the  operation 
of  elevators  as  well  as  interdepartmental  trucking  con- 
trolled by  the  trucking  department.  This  was  done,  and 
in  practice  our  conclusion  proved  to  be  correct. 

.\t  the  start  the  principal  difficulty  was  with  equip- 
ment. Five  electric  trucks  were  immediately  taken 
over,  three  of  which  were  of  the  elevating  platform  type 
and  the  other  two  of  the  stationary  platform  variety 
commonly  known  as  the  baggage  type.  It  was  obvious 
that  there  were  enough  hand  trucks  around  the  jjlant 
to  more  than  care  for  the  movement  of  interdepart- 
mental work,  therefore  equipment  was  taken  over  from 
each  of  the  departments  as  well  as  men  used  on  the 


of  '^eork   and  reduce   maintenance   costs,  an   additional 
saving  of  $5,000  per  year. 

Mr.  J.  M.  Van  Harlingen,  after  being  graduated  from 
the  Sheffield  School,  served  four  years  as  apprentice 
engineer  and  assistant  supervisor  of  the  Public  Sei"vice 
Raikfay  Company;  later  was  manager  of  the  Trans- 
portation Department  of  the  International  Motor  Com- 
pany for  two  years;  then  assistant  to  superintendent  of 
the  A'ezv  Englatid  Westinghouse  Company  one  year. 
At  present  he  is  special  assistant  to  the  works  manager 
of  the  Fisk  Rubber  Company,  Springfield,  Massachu- 
setts, dealing  with  problems  of  factory  organisation 
and  industrial  economies. 

interdepartmental  trucking.  This  plan  was  put  into 
operation  and  was  e.xtremely  successful.  It  was  not 
realized  at  first  to  what  extent  the  electric  trucks  could 
be  used  in  connection  with  the  large  elevating  plat- 
form, and  we  were  immediately  faced  with  the  dif- 
ficulty of  securing  enough  of  these  platforms  to  carry 
out  the  schedule  properly.  The  change  from  hand 
trucks  with  small  loads  to  electric  trucks  with  loads 
from  five  to  seven  times  as  large  stretched  the  capacity 
of  the  small  number  of  platforms  to  their  utmost,  and 
the  work  was  hampered  and  the  acquirement  of  more 
work  delayed  b_\-  the  lack  of  platform  equipment. 

Pl.\tforms  for   Work 

It  was  found  that  there  was  not  in  the  plant  a  prop- 
erly constructed  platform  that  would  withstand  rough 
usage  and  heavy  loads.  Several  types  of  platform  had 
been  used  with  the  electric  trucks,  but  each  had  proven 
costly  to  m;iintain.  These  original  types  cost  about 
Sy  each. 

A  platform  was  finally  found,  shown  in  Figure  3. 
which  has  proved  sturdy  and  as  light  as  is  compatable 
with  strength.  It  measures  4x5  feet,  stands  12  inches 
from  the  floor  in  the  clear  and  weighs  a  little  more 
than  200  pounds.  The  first  experimental  platform  of 
this  type  was  subjected  to  very  rough  handling  and  as 
a  final  test  it  was  thrown  sideways  on  its  legs  from  a 
four-foot  i)latform  to  a  cement  drive ;  on  the  fifth  throw 
one  bolt  pulled  through  the  planking  on  top.  Washers 
were  then  put  under  each  bolt  head,  and  as  it  now  stands 
this  platform  will  withstand  very  hard  usage  and  will 
give  good  service.  There  is  a  corrugated  steel  plat- 
form mafle  for  heavy  loads  but  it  weighs  more  and,  if 
damaged,  would  be  hard  to  repair. 

There  was  some  question  as  to  the  proper  use  for 
the  large  platforms ;  it  was  found  in  all  cases  that  for 
purposes  other  than  jiermanent  storage  goods  should 
remain  piled  on  platforms  until  finally  distributed  or 
stocked,  and  that  it  is  chcajier  to  provide  jilatforms  than 
to  pav  for  the  two  handlings  necessary  for  each  tr;ms- 
fer.  It  is  not  generally  practical  to  use  platforms  for 
storage  purposes.  Following  this  plan  the  required 
number  of  platforms  were  assigned  to  each  department 
or  route,  and  these  are  used,  except  in  case  of  great 
emergency,  in  that  one  service  exclusively. 

Hand  trucking,  which  was  90  per  cent,  of  all  truck- 
ing under  the  old  order,  was  done  in  a  few  departments 
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iiy  fknaliiij;  haiul  tinicks  (.arryiiii^f  small  light  loads, 
while  other  dei«rtnients  used  either  the  traditional  two- 
nlieeled  freight  truck  or  special  types  of  wheels.  No 
allempt  had  hcen  made  to  standardize  and.  through  the 
system  of  liorrc.iwing  which  exists  in  most  plants,  trucks 
originally  designed  for  a  definite  purpose  were  found 
far  fr(]m  ihcir  own  department  and  utilized  for  odd 
jol)s  for  which  they  were  generally  unsuitahle.  it  was 
ohvious  that  these  trucks  could  not  he  taken  out  of 
ser\'ice  unless  they  were  replaced  by  scjmething  else. 
To  do  tlii-  ]ir(ipcrly  ii  was  necessar_\  to  have  some 
knowledge  of  vvhat  forms  of  truck  were  uniformally 
adaptable  to  a  number  of  departments.  .V  careful  sur- 
vey was  made,  thirty  distinct  types  were  listed  and  a 
brief  description  with  outline  drawings  of  each  tvpe 
made  up  f(jr  reference.     See  higures  4  and  5. 

During  the  first  five  months  of  its  operation  the  de- 
])artnient  was  occujiied  in  "delivering  the  goods"  and 
keeping  the  departments  convinced  that  its  service  was 
adequate.  After  the  first  three  or  four  departments' 
wiirk  had  been  done  successfully  the  trucking  depart- 
ment was  solicited  by  others  to  take  over  their  trucking. 

In  brief  the  results  obtained  by  the  trucking  depart- 
ment are  as   follow  s  : 

1.  I'se  of  equii)ment  to  its  maxinunn  capacity. 

2.  Reduction  of  between  60  and  73  men  in  the  force 

necessary  to  do  the  work,  resulting  in  a  direct 
saving  in  this  item  alone  of  $50,000  per  annum. 

3.  .Standardized    equipment    to    reduce    maintenance 

costs  and  facilitate  ease  of  handling  work.  This 
item  will  Ije  resjjonsible  for  a  saving  of  approx- 
imately $5,000  during  the  coming  year. 
In  surveying  the  work  of  the  first  three 
months  it  was  found  that  elevators  had 
been  regulated  so  that  ]ileasure  riding  by 
emj)]oyees  was  eliminated.  A  conductor 
had  Ijeen  placed  on  the  large,  important 
elevators  and  waiting  time  was  almost 
entirely  done  away  with.  Before  taking 
over  the  oj>eration  of  elevators  it  was  not 
unusual  to  find  a  wait  of  15  minutes  for 
ten  or  more  men  through  the  delays  in 
service,  and  a  desire  on  the  part  of  the 
men  themselves  to  kill  time.  It  was  found  ^« — B 
that  operation  of  the  two-gate  type  of 
elevator  could  be  speeded  up  by  arranging 
standard  exits  and  entrances.  Under  the 
former  plan  of  operation  constant  delays 
and  confusion  resulted  through  the  efforts 
of  truckers  to  enter  and  leave  from  the 
same  side  of  the  elevators. 

Pl.\.\.\I.\C.     and     SCHEIinLIXC, 

(  )n  the  interdepartmental  trucking  it 
was  found  that  the  economic  movement  of 
goods  necessitated  a  plan  of  o])eration  and 
a  scheduling  of  the  needs  in  each  depart- 
ment served,  for  without  i)lanning  or 
scheduling  trucking  work  had  been  done 
on  a  one-W'-ay  load  basis.  With  the  co- 
operation of  the  departments  served  the 
number  of  empty  trips  had  been  reduced 
so  that  few  trips  are  now  made  without 
a  load.  Trucks  are  assigned  to  certain 
routes  and  operate  on  a  schedule  depend- 
ent upon  the  needs  of  the  dei)artments  This  gives  tiie 
served.  Scheduling  is,  of  course,  a  mat-  both  up  and  d. 
ter  of  polic}'  with  the  jiroduction  departments  and  we 
were  fortunate  in  gaining  this  co6]>eration  through 
friendly     understanding.       It     is     generally     essential 


that  in  a  large  i)lant  the  operating  de[)artments  arrange 
their  production  as  scheduled,  but  it  is  frequently  not 
considered  so  necessary  to  deliver  raw  materials  and 
supplies  on  a  regular  routine.     It  may.  however,  be  the 
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FIG.     I.       I.H.VRT     SHOVVIX 

means   of    considerable 
this  is  done. 

-\s  a   result  of   the   first   few   months'   ojieration   the 
saving  in  both  time  and  men  began  to  be  apparent.    The 
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is  carried 


following  are  among  the  more  striking  examples. 

COXCRETE    ReSI-'LTS 

A  finished  product  had  to  be  trucked  in  box  trucks 
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from  one  building  to  another  over  an  inclined  bridge. 
These  box  trucks  had  a  capacity  of  700  pounds  and 
eight  or  nine  trips  a  day  were  made  with  them.  H\e 
men  were  necessary   in   ncL;i  iti.ite  the  bridije   with   this 


FIG.   .5.      TWO  TYPES   OF   HEAVY   DUTY  PL.ATKORMS 

Used  by  large  haiul  elevating  and  electric  trucks.     The  one  on   the  right 

is   the   newer    type    and    considered   the   best   yet    developed 

truck  and  they  accompanied  it  through  the  entire  route. 
Each  trip  took  from  half  an  hour  to  an  hour  and  a 
quarter,  an  average  of  perhaps  three-quarters  of  an 
hour.     With  the  electric  truck  a  box  of   1,000  pounds 
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FIG.   4.      ONE    OF    A    SERIF.S    OF    CHARTS    FOR    CLASSIFICATION    OF    THF. 
35  TYPES  OF  TRUCKS   IN   USE 

capacity  is  used.  ( )ne  man  jjlaces  this  truck  on  an 
elevator  which  takes  it  to  the  location  where  the  elec- 
tric truck  picks  it  up.  By  this  arrangement  four  of 
the  men   formerly  used  in  this  work  are  eliminated  at 


HG.    3.      A    FEW    OF    THE    .35    TYPES    OF    TRUCKS    IN     USE    WHEN 
TRUCKING    DEPARTMENT    BEGAN    OPERATIONS 

a  net  saving  of  about  $3,000  per  annum,  after  deduct- 
ing electric  truck  charges.  This  saving  has  been  made 
in  the  face  of  a  20  jier  cent,  increase  in  the  production 
a£  the  department. 


Boxes  and  containers  brought  from  stores  were  for- 
merly trucked  on  small  hand  trucks  as  needed,  each  trip 
requiring  an  hour  or  more.  Generally  four  trips  were 
made  each  day.  (Ine  electric  truck  with  platforms 
now  makes  two  trips  a  day  and  keeps  this  department 
supplied  with  boxes  24  hours  ahead  of  its  requirements. 

Components,  formerly  trucked  by  three  men  with 
small  trucks  from  one  department  to  another  over  a 
short  distance,  are  now  mo\ed  on  large  elevating  hand 
trucks  by  one  man. 

In  one  department  where  35  truckers  were  employed, 
all  have  been  dispensed  with  in  favor  of  two  hand 
truckers  and  an  electric  truck  devoted  exclusively  to 
this  service. 

These  examples  show  in  a  concrete  wav  what  has 
Iicen  accomplished.  There  has  also  resulted  from  the 
close  scrutiny  of  trucking  expense  a  rather  remarkable 
readjustment  of  labor  in  departments  not  yet  attected 
by  the  operations  of  the  trucking  department.  The 
reduction  in  trucking  expense  in  these  departments  has 
been  due  to  a  feeling  that  reductions  in  the  force  had 
best  be  made  by  the  department  itself  rather  than  by 
any  outside  agency.  This  condition  would  not  have 
been  brought  about  but  for  the  establishment  of  and 
results  obtained  by  the  trucking  department. 

It  is  essential  that  in  establishing  a  centralized  truck- 
ing force  some  means  be  adopted  for  recording  the 
work  done  and  tire  cost  of  doing  it. 

In  this  case  it  was  not  feasible  to  establish  a  record 
of  tonnage  and  it  was  therefore  decided  to  have  the 
performance  reported  on  a  time-and-trip  basis.  Later 
the  length  of  trips  were  found  to  vary  to  such  an  extent 
that  the  trip  record  was  discontinued  and  the  trucks 
assigned  to  zones  with  a  record  kept  of  their  time  in 
motion.  A  chart  of  this  record.  Figure  7.  showing 
ihe  percentage  of  total  day,  in  actual  motion  by  months, 
is  illustrative  of  the  change  that  may  be  brought  about 
bv  supervision.  The  average  of  the  three  ele\ating 
type  industrial  trucks  during  November  was  75  per  cent, 
while  the  two  platform  trucks  average  45  per  cent, 
during  the  same  period.  This  comparative  result  is 
natural  because  of  the  time  required  to  load  and  unload 
platform  trucks  while  they  stand  idle. 
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FIG.   6.      STYLE   OF   TRUCKING   ORDER    USED 

Allottxg  the  Expense 

The  first  question  as  to  such  .service  is,  how  should  it 
be  paid  for  and  by  whom  ordered?  Tliis  was  settled 
by  issuing  the  following  order: 

Routine  Trucking.  \  department  rci|iiirins  routine  truck- 
ing will  till  out  an  order  tor  each  type  of  trucking  or  for  each 
commodity  to  he  trucked  during  a  period  of  one  week  or  les.-;. 

Sint/lc  Loads.  Single  loads  or  single  batches  of  e(|uipment, 
inaterials  or  lini.shed  product.s  will  he  moved  on  special  order 
which  will  .specify  the  amount  of  work  to  he  done.  .\11  charges 
against  a  department  will  he  based  on  these  orders  and  such 
charges  will  lie  made  on  an  hourly  basis.  The  rate  will  he 
dependent  on  the  actual  labor  cost  and  overhead   for  the  use 
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<it  electric  trucks  tjr  liami  trucks.  Charges  will  be  based  on 
the  amount  of  time  actually  used  from  the  time  the  truck 
arrives  at  the  department  until  the  goods  have  been  delivered 
at  their  destination. 


The  trucking  department  assumes  no  responsibility  for  load- 
ing platforms  or  trailers,  except  where  trucking  order  calls 
for  such  service,  and  delays  occasioned  by  waiting  for  loads 
will  be  charged  against  the  department  causing  them. 
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Making  Out  Orders.  Trucking  numbers  will  be  numbered 
serially  and  will  be  made  out  in  duplicate.  The  department 
foreman  will  sign  these  requisitions  or  delegate  some  one  to 
do   so   for  him. 

Xo  orders  will  be  accepted  without  a  signed  requisition.  In 
the  case  of  emergency,  telephone  orders  will  be  filled,  and  the 
requisition  sent  to  the  foreman  for  signature  at  the  time  the 
trucking  is  done.  The  foreman  will  give  to  the  truckman 
Iioth  copies  of  the  order,  retaining  as  a  check  the  stub  from 
the   original   copy. 

The  trucking  department  will  retain  the  original  copy  until 
the  work  is  completed,  and  will  then  return  it  to  the  foreman 


This  order  form.  Figure  6.  was  issued  first  weekly 
for  routing  work,  but  as  the  expense  distribution  was 
made  on  a  monthly  basis  it  was  found  to  be  better 
to  make  orders  on  the  same  basis  which  was  finally 
done.  Orders  other  than  routine  are  handled  by  the 
same  form,  but  each  special  order  must  be  issued  on 
this  form  and  the  cost  charged  against  the  order  num- 
ber. In  order  that  the  general  manager's  office  may 
be  kept  in  constant  touch  with  the  work,  reports  are 
made  each  day  giving  the  amount  of  equipment  work- 
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giving  him  the  amount  of  time  charged  against  this  order.  The 
duplicate,  which  will  be  printed  on  heavier  paper,  will  be  re- 
tained in  the  trucking  department  where  all  the  tiine  charged 
against  this  order  will  be  entered. 

Cost  Department.  At  the  end  of  the  week  all  trucking 
orders  giving  the  total  amount  of  time  and  the  charge  rate 
entered  on  them  will  be  sent  to  the  cost  department  as  a  basis 
for  charging  each  department  with  the  work  w'hich  has  been 
done   for  it. 


ANti   ELE\ATINu    i'i..ViKiKjM 
SAME    WORK 


ing,  the  number  of  men  employed,  the  breakdowns  both 
on  trucks  and  elevators.  These  reports  witli  the  excep- 
tion of  the  breakdown  report  are  made  in  duplicate, 
one  remaining  in  the  trucking  office  and  the  original 
sent  to  the  general  manager.  The  breakdown  report 
showing  mechanical  defects  and  length  of  interrup- 
tions to  service  go  to  the  chief  engineer  in  charge  of 
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maintenance  and  equipment  as  well  as  the  general  man- 
ager so  as  to  enable  both  to  be  fully  informed. 
Repairing  Trucking  Equipment 
l-'or  the  purpose  of  more  accurate  record  it  was  de- 


FIG.    10.      HOW    THE    Kl  I  -    IKI.       IKl  '   K     -. 
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cided  to  establish  a  card  record  for  each  piece  of  equip- 
ment in  the  entire  plant  whether  used  by  the  trucking 
or  any  other  department.  The  trucking  department  is 
now   responsible    for   the   mechanical    condition   of   all 


FIG.    II.      SHARP    RIGHT    ANGLE    TURNS 
PROTECTED  BY    MIRRORS 

trucking  equipment  and  it  seemed  advisable  to  estab- 
lish Mime  record  for  each  ])iece  of  ec|uipmcnt.  The 
advisability  of  making  costly  repairs  on  old  equipment 
that  has  outlived  its  estimated  life  may,  and  should  be, 
determined  through  a  record  of  this  sort.  That  little 
or  no  thf>ught  has  been  given  to  the  matter  of  repairs 
was  evident  from  the  large  number  of  hand  trucks  con- 
stantly in  the  repair  shop.  Many  of  these  had  prac- 
tically to  be  rebuilt  before  being  put  back  into  service. 
The  nirist   casual   examination   showed   that   little  care 


had  been  exercised  in  their  upkeep,  and  many  had  been 
allowed  to  reach  a  state  of  dilapidation  beyond  repair. 
This  was  a  case  for  further  centralization  and  the 
trucking  department  finally  took  over  the  responsibility 
for  the  mechanical  condition  of  the  trucks.  An  in- 
spector was  put  in  charge  of  this  work  and  given  a  small 
enclosure  for  storing  and  cleaning  purposes. 

A  large  number  of  trucks  with  small  wheels  were 
being  operated  carr}ing  heavy  loads  and  it  was  de- 
cided that  standard  wheels  should  be  adopted  and  all 
odd  sizes  eliminated.  It  was  obvious  that  the  wheels 
used  were  too  small  and  that  they  were  breaking  floors, 
door  sills  and  incidentally  themselves  under  heavy 
loads.  As  it  was  obvious  that  larger  wheels  were  de- 
sirable it  was  decided  to  establish  a  minimum  of  six 
inches  for  the  smallest  diameter  of  wheels  to  be  used, 
and  that  wherever  possible  the  size  of  wheels  should  be 
confined  to  six  and  eight  inches  for  castors  and  ten  and 
Iwehe  inches  for,  stationary  wheels.  The  i2-inch 
wheels  are  to  be  universally  equipped  with  either  roller 
hearings  or  pin  bearings,  and  the  castors  are  to  be  fin- 
ished both  as  to  the  bore  of  the  hub  and  the  pin. 

Too  much  stress  cannot  be  laid  upon  the  subject  of 
a  definite  mechanical  supervision  over  trucking  equip- 
ment. It  was  found  that  the  hand  truck,  which  under 
normal  loads  and  proper  maintenance  will  require  one 
or  two  men  to  operate,  may  easily  become  defective  to 
such  an  extent  that  one  or  more  extra  men  will  be  re- 
(juired.  This  matter  of  mechanical  repair  and  upkeep 
applies  also  to  floor  conditions. 

Figures  8  to  ii,  inclusive,  show  a  few  features  of  the 
equipment.  In  each  case  the  caption  of  the  illustration 
is  descriptive. 

The  successful  operation  of  this  department  shows 
that  trucking  may  and  should  be  considered  as  a  pro- 
ductive division  of  the  factory  organization,  instead  of 
an  overhead  expense,  and  that  it  can  be  controlled  and 
supervised  with  as  good  results  as  any  other  department 
in  a  plant. 


Work  of  the 


S.  Forest  Service 


'T'HE  following  extracts  from  the  annual  report  of 
■^  the  Chief  Forester  contains  the  following  impor- 
tant information  and  throws  a  great  deal  of  light  upon 
the  activities  of  this  branch  of  the  government: 

"In  the,  work  relating  to  forest  utilization  and  forest 
products,  the  resources  of  the  service  have  been  em- 
[iloyed  tlj  the  limit  of  their  capacity  since  the  war  began 
in  rendering  assistance  to  the  War  and  Navy  Depart- 
ments, the  Emergency  Fleet  Corporation,  \arious  com- 
mittees of  the  Council  of  National  Defense,  and  manu- 
facturers of  war  orders.  The  |)eace-timc  ]>r()gram  has 
been  largely  discontinued.  The  force  and  the  work 
have  been  centered  in  Washington  and  Madison.  Every 
tft'ort  has  been  made  to  bring  available  knowledge  to 
the  attention  of  the  or.ganizations  which  have  need  for 
it  and  to  assist  in  anticipating  their  ]irol)lonis." 

Tests  oe  Woon 

.\pl)roximately  io,ooo  additional  tests  of  mechanical 
properties  of  various  species  of  wood  were  made  during 
the  vear,  which  brings  the  total  number  of  tests  of  the 
character  up  to  about  130,000. 

Trior  to  the  beginning  of  the  war  tests  on  methods  of 
l.iln-drying  lumber  were  continued  as  in  the  past.  A 
I'locess  was  iierfected  under  which  hemlock  shiplap  can 
be  dried  to  ship[)ing  condition  with  |)r;ictically  no  loss 
of  grade  in  40  to  48  hours.  ."-Satisfactory  results  were 
also  obtained  with  Dou.glas  fir  and  white  fir. 
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By  Ciias.  E,  Hildretji 


Tin-  I'a.vtini  I'olatn  Syiuliidtr.  orininiccd  by  -Mr. 
l-lililreth's  fii-"'  for  H'c  hcncfit  n)  its  rinfloyccs.  sold 
sluirrs  at  $5  (•(;(■/(  and  returned  to  ciich  slmrc-holdcr 
jour  bushels  of  potatoes.  This  tangible  result  ii'i;.?  in 
addition  to  the  developing  of  a  splendid  spirit  of  coop- 
eration among  all  'wlio  had  anything  to  do  with  the 
project. 

.Mr.  Charles  K.  llildreth.  after  receiving  his  educa- 
tion at  .-linherst  and  in  business  became  a  partner  of 
P.  Blaisdell  &   Company   in    iSyj.     In    1S95,   he  became 

"If?  FiTII  the  first  indications  of  a  shortai,^e  of  food, 
WW  ''^'''  \\'hitcomb-Blaisdell  .Machine  Tool  Com- 
pany, Worcester.  Alass.,  organized  what  was 
knowna-  the  Paxton  Potato  Syndicate.  This  took  its 
name  from  the  town  of  Pa-xton,  si.x  miles  from  ^\'or- 
cester.  in  which  was  a  farm  owned  by 
-Mr.  \\'illiam  .A.  Blaisdell  who  had 
been  for  a  number  of  years  a  stuck- 
holder  in  the  abo\e  com])any.  Air. 
Blaisdell  agreed  to  lease  20  acres  of 
his  farm  and  take  charge  of  the  plant- 
ing, growing  and  harvesting  for  the 
syndicate. 

Six  hundred  shares  were  authorized 
by  the  Whitcomb-Blaisdell  Company 
and  400  shares  sold  to  the  employees 
in  both  th€  machine  and  foundry  de- 
partments at  $5  per  share,  and  all 
the  is.sued  stock  was  taken  up. 

The  stockholders  then  chose  from 
among  their  number  a  committee  of 
control,  consisting  of  three  from  the 
machine  shop  and  three  from  the 
foundry  department.  This  committee, 
working  with  the  president  and  treas- 
urer of  the  compan\-.  directed  and 
managed  the  syndicate.  First,  the  20 
acres  were  thoroughly  inspected  bv  a 
representati\e  of  the  .State  .Agricul- 
tural Department,  who  advised  on  the 
soil  and  methods  of  cultivation.  His 
advice  was  followed  strictly.  Much 
of  the  land  was  rank  with  witch-grass. 
Fertilizer  was  ])riicured  and  put  on. 
about  one  ton  to  each  acre.  About 
15  acres  were  seeded  to  potatoes:  two 
and  one-half  acres  to  beans;  two- 
thirds  of  an  acre  to  carrots :  three- 
fourths  of  an  acre  to  onions :  one- 
eighth  of  an  acre  to  turnips.  There 
was  produced  a  yield  of  about  2000 
bushels  of  potatoes :  30  Inishels  of 
beans  :  33  bushels  of  onions  ;  270  bush- 
els of  carrots  :  76  bushels  of  turnips. 

.\11  the  above  crops  were  planted  on 
the  witch-grass  land  except  the  car- 
rots, onions  and  about  two  acres  of 
jjotatoes.  These  two  acres  yielded  : 
bushels  to  the  acre. 

This  coming  year  measures  have  been  taken  to  elimi- 
nate all  the  witch-grass  and  the   i :;  acres  should  then 


rice-President  and  then  Treasurer  of  the  li'hitcomb 
c'r  Blaisdell  Machine  Tool  Company,  and  since  1915,  he 
has  been  President'  and  General  Manager  of  that  firm. 
He  is  a  Director  of  the  Worcester  Electric  Company. 
Trustee  of  the  Worcester  Five  Cents  Savings  Bank. 
and  a  member  of  the  corporation  of  the  Worcester 
-'ilechanics  Savings  Bank.  He  has  alu'ays  been  active 
in  the  counsels  and  affairs  of  the  Xational  Machine 
Tool  Builders'  .4ssociation.  and  for  a  number  of  years 
has  been   the  .Association's  (jeneral  .Manager. 

show  a  }ield  (if  at  least  3000  bushels.  An  interesting 
feature  of  the  witch-grass  ]iroblem  was  the  interest 
created  in  the  farm  among  the  men  by  taking  them  up 
in  trucks  after  working  hours  and  giving  them  the  task 
of  curbing  the  nuisance.     The  first  night  a  load  of  2^ 
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trifle 


went  from  the  foundry  and  the  next  night  an  equal 
number  from  the  machine  shop.  When  the  foundry 
w  ent  ne.xt  there  were  so  man}'  who  wanted  to  go  that 
it    took   two   trucks   and  later   three.      The  machmists 
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r.ever  took  so  kindly  to  the  work  as  did  the  moulders, 
hut  this  v\as  only  natural  as  the  character  of  the  work 
was  much  easier  for  the  latter  and  sore  muscles  and 
lame  backs  not  so  numerous.  The  moulders  made  regu- 
lar picnics  of  it,  got  up  songs,  yells,  etc.,  and  later 
acquired  the  habit  of  Sunday  picnics  at  the  farm  ;  all 
of  which  created  not  only  a  lively  interest  in  the  jiro- 
ject  but  a  splendid  spirit  among  the  men.  When  the 
crops  were  har\ested  each  shareholder  received  four 
bushels  apiece  per  share  which  at  the  cost  of  ,$t  gave 
them  their  potatoes  at  .'^I.25  per  bushel,  which  was  un- 
der the  market  price  at  any  time  this  season.     This  was 
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the  agreement  made  by  the  compan\-  whether  thev  made 
on  the  project  or  not.  To  help  make  up  the  defficiencv 
the  men  agreed  to  sell  the  remaining  jiotatoes  and  other 
vegetables,  givmg  their  own  number  the  first  oppor- 
tunity. '  ' 

Now,  although  this  will  not  entirelv  reimburse  the 
company  for  the  money  inxested,  the  nianagement  feels 
that  the  mvestment  was  worth  more  than  the  monev 
and  proposes  to  run  the  farm  again  this  summer  With 
all  the  farming  implements  now  purchased  and  the 
witch-gi-ass  problem  out  of  the  wav.  e\ervone  looks 
forward  to  much  better  results  in  the  coming  year 
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L11.V/  summer  there  tvas  a  two-fold  iinciitirc  In  ailti- 
ratc  gardens:  The  nation's  food  supply  needed  to  be 
increased,  and  the  high  cost  of  liring  aw.f  thinning  the 
householder's  pocketbook.  The  problem  zeos  to  in- 
crease the  production  of  food  zeithout  curtailinij  indus- 
trial labor  or  drawing  upon  regular  farm  activities. 
The  Brown  &  Sharpc  Manufacturing  Company  fos- 
tered gardening  among  its  employees  leith  the  satis- 
factory results   outlined   in    this   article. 

Mr.    Luther   D.   Rurlingame,   Industrial  Superintend- 

JX  the  spring  of  iwij,  when  a  jilan  of  cooperation  was 
presented  to  the  employees  of  the  Crown  &  Sharpe 
Manufacturing  Company,  I'rovidence,  R.  1..  the 
company  offering  to  secure,  fertilize  and  plow  land  for 
gardens  if  the  men  would  provide  the  seed  and  cultivate 
them,  the  response  was  such  as  to  leave  no  doubt  of 
the  willingness,  in  fact  eagerness,  of  the  men  to  do  their 
part.  The  number  desiring  to  cultivate  gardens  exceeded 
by  several  times  the  original  estimates  made  by  those 
who  were  sponsors  for  the  plan,  so  that  additional  tracts 
of  land,  beyond  what  had  first  been  ])lanned  for  had  to 
be  secured  to  supply  even  a  small  garden  for  each  ap- 
plicant. 

Tl:e  land  secured  for  these  gardens  was  located  in 
three  dili'erent  sections  of  the  city  of  Providence,  but  in 
centers  where  many  of  the  workmen  lived.  Some  of  the 
land  was  leased.  In  other  cases  its  use  was  donated  by 
public-spirited  citizens  or  corporations  (with  hearts). 
The  Retail  Merchants'  Division  of  the  Providence 
Chamber  of  Commerce,  as  well  as  the  Providence  Rec- 
reation P)Oard,  delegated  by  the  city  to  aid  in  this  work, 
gave  active  assistance. 

Over  500  gardens  covering  jjo  acres  of  land  were 
successfully  cultivated  under  the  supervision  of  the 
llrown  &  -Sharpe  Company.  It  is  the  purpose  of  this 
article  to  describe  the  methods  by  which  the  organiza- 
tion was  jjerfected  and  the  work  carried  on,  hoping  that 
the  experience  may  ])rove  an  incentive  to  others  to  carry 
out  similar  ])rojects  during  the  coming  season,  and  also 
serve  as  a  guide  to  those  that  do  so. 

That  such  a  moxement  can  be  well  worth  while  is 
shown  by  the  fact  that  the  crops  from  tiiese  gardens 
returned  ])roduce  to  a  value  of  apjiroximatey  .Sio.ooo, 
and  added  to  the  food  supply  about  4000  bushels  of 
potatoes,  254  bushels  of  beans,  223  bushels  of  tomatoes, 
.S/2  tons  of  turniijs,  over  2  tons  of  carrots,  3  tons  of 
cabl)age,  nearly  a  ton  of  |)arsnips  besides  beets,  squash, 
corn,  celery,  etc.,  in  large  quantities.  The  great  variety 
raised  was  indicated  by  a  remark  f)f  the  clerk  working 
on  the  job  of  tabulating  the  returns  from  the  garden  at 


enl  oj  the  Brown  &  Sharpe  works,  served  a  drafttn,/ 
room  and  machine-shop  apprenticeship  with  that  firm 
and  for  farnty-.u.r  years  was  its  chief  draftsman.  He 
is  an  aeti7'e  member  of  the  A.  .T.  M.  E..  chairman  of 
Its  sub-cnmnnttee  on  limits  and  tolerances  of  screw 
threads,  and  chairman  of  its  committee  on  standards 
and  measurements.  He  is  a  past  president  of  the  Prov- 
idence Engineering  Society  and  a  frequent  contributor 
to  the  technical  press,  including  Industrial  M..\n.\ge- 
ment;  also  a  contributor  to  technical  societies. 

the  close  of  the  season,  .\fter  a  hard  day's  work  he 
said  that  he  felt  as  if  he  had  been  having  "hoiled  dinner" 
all  day. 

It  will  be  noted  that  the  crops  raised  were  largely 
staples  that  the  men  could  store  in  their  cellars  for  win- 
ter use,  and  they  are  proving  of  material  help  to  many 
a  family  during  the  present  winter. 

The  carrying  out  of  this  enterprise  also  encouraged 
the  cultivation  oi  home  gardens  by  employees  and  their 
friends  so  that  the  total  results  attained  were  very  grati- 
fying and  far  exceeded  the  figures  given. 

G.vKDiix  Campai(;x  Opened 

The  campaign  was  opened  by  the  posting  of  a  notice, 
Figure  I.  on  the  shop  bulletin  boards.  Cards,  Figure  2, 
were  furnished  to  the  clerks  in  each  department  on 
which  the  men  could  make  application  for  gardens. 
The  plot  number  was  left  blank  on  these  cards  until 
after  the  drawing  by  lot  for  location.  In  order  that 
the  men  might  secure  gardens  as  near  as  possible  to 
their  place  of  residence,  the  plots  were  divided  into  sev- 
eral groups,  and  the  gardens  were  assigned  to  those  liv- 
ing in  each  neighborhood  by  drawing  lots.  After  the 
drawing  the  number  of  the  garden  was  filled  in  on  the 
card,  the  reipiired  requisitions  for  fertilizer,  and  the 
seed  that  had  been  ordered,  went  through  the  supjily  de- 
liartment.  What  had  been  ordered  was  charged  against 
the  workman's  account.  He  could  then  secure  his  sup- 
plies from  headquarters  at  the  garden.  The  supplies 
purchased  in  this  way  were  obtained  at  wholesale  prices, 
the  men  being  charged,  only  enough  above  cost  to  pay 
for  the  handling  and  accounting.  .\  blue  card.  Figure 
3.  was  made  out  for  each  gardener,  with  his  name,  ad- 
dress and  jiloi  number.  This  showed  where  he  had  been 
assigned,  and  became  his  official  card  to  show  that  he  or 
any  member  of  his  family  carrying  it  had  a  right  on  his 
garden.  This  was  one  of  the  means  used  of  protecting 
the  garden  against  depredations,  as  these  cards  were 
re(|ues(ed  to  he  shown  whenever  required,  that  it  might 
be  known  that  the  worker  was  not  a  tiespasser. 
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After  the  returns  had  heen  made  showing  which  men 
desired  to  cultivate  gardens,  they  were  called  together  at 
a  noontime  mass  meeting  and  general  instructions  and 
information  given  as  to  the  method  of  conducting  the 
work.  A  Gardening  Club  was  organized  with  elected 
officers  representing,  so  far  as  possible,  different  de- 
partments of  the  shop  and  different  plots  of  land  to  l)e 
cultivated.  While  the  general  administration  of  the 
project  was  in  the  hands  of  the  shop  Industrial  Depart- 
ment, the  Gardening  Club  was  consulted  and  asked  to 
pass  on  many  matters  which  had  to  do  with  the  satis- 
factory carrying  on  of  the  work,  thus  giving  the  men 
something  to  say  as  to  what  should  he  done. 

Need  of  Stautimj  E.\ri.v 

With  the  shortage  of  labor  and  difficulty  in  securing 
seed,  fertilizer,  manure,  etc..  in  the  spring  of  1917,  it 
required  heroic  measures  to  get  the  garden  project 
under  wav  within  a  reasonable  time.  As  a  substitute 
for  manure,  which  could  not  be  secured  in  the  quantities 
needed,  although  several  carloads  were  obtained  by  ship- 
ment from  Boston,  street  sweepings  were  utilized.  This 
material  combined  with  sheep  manure  and  commercial 
fertilizer  ga\'e  e.xcellent  results. 

Much  of  the  plowing  had  to  be  done  with  inexperi- 
enced help  although  a  power  tractor  was  obtained  for  a 
part  of  the  job.  The  ground  was  staked  with  stakes  2  x 
2  X  18  inches  long  into  plots,  each  containing  from  2000 
to  2,500  square  feet.  The  numbers  of  the  plots  were 
stenciled  on  all  four  sides  of  the  stakes,  and  as  they  were 

set   diagonally  at  the  corners   of   the 

plots,  the  number  of  each  plot  showed 
at  every  corner.  These  stakes  have 
been  left  in  the  ground  for  use  during 
the  coming  season,  so  that  those  desir- 
ing to  retain  the  same  garden  they 
had  last  year  can  do  so  arid  start  work 
as  early  as  they  wish  in  the  spring. 
This  makes  it  neces>ary  for  each  man 
to  dig  over  the  ground  for  his  garden 
instead  of  having  it  plowed  :  not  a  hard 
task  for  a  small  garden  as  the  ground, 
thanks  to  last  year's  cultixation,  will 
thereby  be  in  mellow  condition. 
Administr.\tiox  of  the  G.^rdens 

A  young  man,  a  practical  farmer 
who  had  had  training  in  an  agricul- 
tural college,  was  employed  as  super- 
intendent of  the  gardens,  to  have  gen- 
eral supervision  and  to  give  in- 
structions to  those  who  had  not  previously  had  gar- 
dening experience.  A  Satuday  afternoon  meeting  was 
arranged  just  before  the  gardens  were  ready  for  plant- 
ing, at  which  Professor  S.  C.  Damon  of  the  Rhode 
Island  Agricultural  College  gave  a  talk  and  demonstra- 
tion on  the  cutting  and  planting  of  "seed"  potatoes. 

The  large  attendance  and  great  interest  shown  at  this 
meeting  proved  that  the  hearts  of  the  men  were  in  the 
project;  in  fact  this  was  in  evidence  ;ill  throughout  the 
undertaking  to  the  end  of  the  season. 

Tool  Sheds  .^ND  Shelters 

At  the  largest  garden  center  a  tool  shed  about  16  x 
36  feet  in  size  was  erected  where  running  water  was 
available  and  a  man  placed  in  charge,  so  that  tools  could 
be  given  out  on  check.  This  building  served  as  a  shelter 
in  case  of  storm,  and  for  storing  extra  fertilizer  and 
other  material. 

At  one  of  the  smaller  gardens  a  tool  shed  was  also 
provided.  The  group  of  25  men  cultivating  this  garden 
had  a  celebration  and  flag-raising.     Figure  4  shows  this 


garden  later  on,  when  the  potatoes  were  in  bloom. 
The  plan  was  carried  out  of  having  the  main  tool 
shed  open  from  daylight  in  the  morning  until  shortly 
before  working  hours  each  week  day,  again  at  u'jontime, 
from  six  o'clock  in  the  afternoon  until  dark  at  night ; 


A  Chance:  to  Scrvl  your  Country  and  your  Famil  r 

BY   HELPING  TO  MCtT  THE 

5ERI0U5  Shortage:  in  th£  Food  Supply. 

CULTIVffE  A  G>ARDE.N  THIS  SUMMER  . 

The  brown  8-  Sharpe  Mfs  Co.. Will  Cooperate 

BY  Furnishing  Land. Plowing. amd  Fertilizer  Free  FOR'nosE 

who  will  rm5e  crop&  for  next  winters  use 

Prizes  to  be  Awarded  will  be  announced  Later 

FOR  LOCATIONS  Of  LAND  SEE  tlAPHEnEWITH. 

IF  ENOU&H  Apply  from  Other  5ection&  of  the  City,  an  Effop.t 
will  be  made  to  secure  land  in  th05e  nlei&hborha005 

Expert  Instructions  will  be  given  Free. 
Make  Applications  tmrou&h  your  Clerk  to  the: 
Industrial  Departhent, 

Apr  16.(511  BB0w>,  iSnAHPtMfiCa 


FIl'..     I.      NOTICE    POSTEIi    (JX     BL'LLETIX     BO.\RDS 

also  on  Saturday  afternoons  and  to  some  extent  on  Sun- 
days. A  charge  of  50  cents  was  made  for  those  who 
desired  to  hire  tools  and  a  large  supply  of  ordinary 
garden  implements  and  wheelbarrows  was  secured,  so 
that  men  need  not  have  the  expense  of  purchasing  a  full 
set.     This  also  was  convenient  for  those  coming  from 
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FIG.    2.      C^KD    ON 
FOR 


WHICH    APPLICATION    FOR    G.-\RDEN    W.AS    II.ADE.      THE    REQUISITION 
TOOLS,  FEKTILIZER  AKT)   SEED   W.AS   ENTERED  ON   BACK 

a  distance,  as  all  could  obtain  the  tools  on  check  and 
leave  them  when  through  their  work  without  h.aving  to 
carry  them  back  and  forth,  an  especial  advantage  for 
those  who  used  the  street  cars. 


B.  &  S.  GARDENING  CLUB 

Mrd^ULLW/Ati  Plot   No.  J    "^ 

Rulr. 

I  Membtrt  shall  kttp  ihcr  ^loi  wcedfd  and  as  (ree  (rom  bugs  or 
injurious  insects  as  po^viiblc. 

II  Members  shall  not  throw  refuse  on  neighboring  plots  or  in  paths 
Alter  harvesting,  lots  are  to  be  cleaned  and  rcfuiie  taken  to  place 
provlH-.|. 

III.  Members  shall  not  plant  closer  than  12-  (rom  boundary  line 
Anyone  working  your  lot  must  show  this  card. 


FIG.    3.      0FFIC1.\L       BLUE    CARD       NOTIFYING    OF 

LOCATION    OF  GARDEN  ;    PROOF  OF   A   EIGHT  TO  BE 

ON  THE  G.\RDE.N   LOT  WHEN   CHALLENGED 

In  many  cases  gardens  became  family  affairs,  and  all 
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the  members  of  the  family  took  part,  either  in  the  work 
or  in  supervision.     Figure  5  illustrates  this  feature. 

As  the  season  advanced  a  spirit  of  good  fellowship, 
and  the  forming  of  new  acquaintances  among  those  who 
found  themselves  cultivating  neighboring  gardens,  was 


FIG.    4.      .s.ATURn.W    .XFTERNOON    AT    ONE    OF    THE    G.^RDENS. 
POT.-MOES    IX    BLOSSOM 

one  of  the  features  which  added  to  the  value  of  the  gar- 
den project.  It  was  sometimes  found  that  a  laborer 
working  side  by  side  with  a  foreman  could,  from  the 
gardeners'  standpoint,  turn  the  tables,  become  instructor 
and  set  the  pace.  When  illness  prevented  some  man 
from  working  and  there  were  no  members  of  his  familv 


riG.     5.       r.ARDEXS     OFTEN     BECOMK     FAMILY     AFFAIRS 

to  help  out,  shopmates  often  volunteered  and  cared  for 
his  garden  or  even  harvested  his  crops  for  him. 

IXSTRUCTION    .\ND    INSPECTION 

To  insure  the  success  of  the  gardens  even  when  culti- 
vated by  inexperienced  gardeners,  careful  instructions 
were  given,  not  only  by  the  superintendent  in  charge  but 
by  ncjtices  sent  to  each  gardener — (set  Fig.  6).  (If ten 
gardens  cultivated  by  men  having  had  experience  ad- 
joined those  wliere  the  workers  were  amateurs.  In  such 
cases  the  best  of  good  will  was  shown  in  giving  and 
taking  advice  and  instruction. 

Inspections  of  the  gardens  were  regularly  made  by 
the  superintendent,  and  a  book  record  kept  with  an 
entry  for  each  garden.  This  showed  the  condition  at 
the  time  of  each  inspection.  Whenever  a  garden  showed 
signs  of  being  neglected  a  notice  was  sent  to  the  work- 
man.    Not  only   was  lie   stimulated   into  bringing  his 


garden  into  good  condition  again,  but  the  knowledge 
of  the  fact  that  such  inspections  were  being  made 
spurred  many  to  even  greater  effort  so  as  to  keep 
their  gardens  in  a  condition. above  criticism. 
Depredations 
Many  of  the  men  took  the  gardening  so  seriously 
that  questions,  sometimes  of  a  petty  nature,  were 
constantly  coming  up  for  consideration  and  at  times 
small  troubles  were  magnified.  On  the  whole,  how- 
ever, the  best  of  spirit  was  shown,  even  when  there 
were  losses  from  theft  or  from  straying  cattle. 

E\ery  effort  was  made  to  prevent  depredations, 
-uards  being  employed  part  of  the  time,  and  the  coop- 
ration  of  the  police  department  and  other  officials  also 
'Cured.  In  spite  of  all  efforts  there  was  some  thieving. 
'lit  it  amounted  to  a  surprisingly  small  percentage  of  the 
total  value  of  the  crops  raised.  This  did  not  make  it  any 
easier,  however,  for  the  person  losing  his  crops,  per- 
haps several  bushels  of  potatoes,  or  some  tine  squashes 
in  which  he  was  taking  special  pride. 

Among  the  steps  taken  to  avoid  such  losses  was  the 
creating  through  the  public  press  of  a  sentiment  em- 
phasizing the  special  meanness  of  thieving  from  work- 
men who,  from  patriotic  motives,  went  to  the  extra  la- 
bor of  raising  produce  under  difficulties,  in  addition  to 
doing  their  day's  work  in  the  shop.  A  mutual  insur- 
ance plan  against  thieving  was  considered  but  was  not 
put  into  effect  because  of  the  difficulty  of  proving  losses. 

Overcoming  Troubles 

Men  came  for  advice  regarding  all  sorts  of  troubles, 
watching  with  "eagle  eye"  over  the  condition  of  their 
gardens  and  bringing  in  samples  of  various  kinds  of 
bugs  and  diseased  plants  for  advice.  Lice  among  other 
pests  attacked  the  potatoes  for  a  time.  The  flourishing 
condition  of  the  gardens  as  a  whole,  however,  gave  con- 
tinued satisfaction  to  those  having  the  success  of  the 
l)roject  at  heart.  Tliis  flourishing  condition  was  illus- 
trated by  one  man  who  came  for  advice  very  much  wor- 
ried because  his  cabbages  were  growing  so  fast  that  they 
cracked  and  he  wanted  to  know  "how  to  stop  them 
from  growing  so  fast." 

Through  a  misunderstanding  in  the  assignments  two 
men  were  located  on  the  same  lot  and  each  had  fer- 
tilized and  planted  it  to  his  own  liking  without  knowing 
of  the  work  of  the  other.  A  satisfactory  adjustment 
was  made  by  giving  these  men  additional  land  but  the 
double-planted  garden  developed  interesting  results  in 
mixed  crops.  Had  there  been  available  the  wizardry  of 
a  Burbank,  there  might  have  been  produced  some  new 
and  wonderful  crosses  in  the  vegetable  line.  As  it  was 
it  produced  crops  of  high  value — for  one  reason  be- 
cause of  its  double  fertilizing. 

The  fact  that  practically  all  of  the  gardens  were  well 
fertilized  had  much  to  do  with  their  success,  as  com- 
pared with  the  amateur  garden  usually  encountered. 

Prize  Contests 

As  the  season  progressed  a  friendly  rivalry  between 
the  different  plats  as  well  as  between  individual  gar- 
dens was  encouraged. 

Eighteen  prizes  were  offered  by  the  company  for  the 
best  crops  as  to  size  and  quality.  An  exhibit  (see  Fig- 
ure 7)  was  held,  and  more  than  one  hundred  entries 
were  made  for  the  prizes ;  among  these  were  42  pecks 
of  Ax  potatoes.  First,  second  and  third  prizes  were 
awarded  for  the  best  pecks  of  potatoes,  the  largest  pro- 
duced, the  best  beans,  best  dozen  of  parsnips,  carrots 
and  turnips,  and  for  the  largest  of  each  of  these  latter 
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Ti        ,■■,.-  ,vP,-P  offered   for  'staple  crop";  weeds  and  was  so  wet  that  it  could  not  be  plowed.     It 

by  weight      The  p.  ze.  uetc   ..ttered   toi    staple  ciop  ^^^^   ^_^^^   _^^^   ^^^^^^^  ^^^^^^^  however,   and  the  men 

""Prizls'were   also  offered   bv   the   Retail   Merchants'  were  offered  an  opportunity  to  go  in  and  Vub  it  out." 

Prize.   \%eie   a  so  oneic        -  Commerce  for  A  number  took  advantage  of  this,  trenching  between 

S^nTan^  Siv2a!'i:"den;";f:i.°co'™~..v.%n<l  .l,e  ,.lo„  s„  ,„„  .1,.  -v,...-  .„„.<,  flo.-  off.  .nd  turning 
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FIG.  6.      S.NMrl.ES 


XllTICES   TH.\T   WERE   DISPLAYED   GIVING    INTRUCTIONS 


.\ND      .MIVICK 


.\.\1ATELR   ijARDE.NEK- 


the  Brown  and  Sharpe  gardens  came  in  for  a  liberal 
number  of  the  awards  in  the  classes  in  which  they  com- 
peted. A  careful  record  of  the  produce  of  each  garden, 
and  its  value,  was  kept,  and  tabulated  for  use  in  this 
latter  competition.     Refer  to  Figure  8. 

Tust  at  Christmas  time  the  awards  were  made,  $216 
in  prizes  coming  to  the  company's  gardeners.    This  sum 
included  club  prizes  for  each  of  the  seven  sections  into 
which  the  gardens  had  been  divided,  one  of  these  sec- 
tions securing  first  prize.     By  vote  of  the  officers,  the 
club   prizes,   amounting  to  $130  were   donated   to  the 
American  Red  Cross.     A  first  prize  was  also  received 
by  a  member  of  the  Brown  &  Sharpe  Gardening  Club  for 
the  best  individual  garden.     Accompanying  each  mone>- 
prize  was  a  certificate,  shown   in   h'igure  9.  page  2og, 
which  the  recipients  always  i)rize  liighly. 
Recl.\i.\iini.  Wast!-:  Land 
The  workman  who  won  first  prize  not  only  had  a  suc- 
cessful garden  where  he  raised  potatoes  and  beans,  but 
in  addition  he  cultiviated  a  garden  in  some  reclaimed 
swamp  land  that  the  company  had  secured  on  account 
of  the  shortage  of  other  land  to  meet  the  gardening 
needs      The  latter  plot  yielded  an  exceptionally  good 
crop  of  carrots,  parsnips,  etc. ;  the  two  gardens  together 
produced    crops   valued    at   S68.80.      The   use    of    this 
swamp  land  was  an  experiment  and  was  interesting  a. 
<;howin<:'  large  returns  from  what  had  previously  been 
considered  land  absolutely  worthless   for  garden  pur- 
poses    and  land  which  had  never  been  previously  culti- 
ated      It  was  grown  up  to  a  solid  mat  of  grass  and 


over  the  sod  so  that  it  was  buried  beneath  the  soil. 
Lime  was  used  liberally  on  this  land  and  it  yielded 
excellent  crops  without  manuring.  It  is  hoped  that 
even  better  results  may  be  obtained  from  it  during  the 
coming  season,  because  of  its  now  having  been  worked 
into  a  friable  condition,  and  because  it  will  be  avadable 
to  use  much  earlier  in  the  season  than  last  year.     The 


FIG     7       G^RD^^-    FXHIIilT    HFI.P   IN    .\    SHED   -^T   THE   F.^CTORY 
■■       AT    THE    CinSE    OF    THE    SEASON.    IN    COMPFTITroN 
FOR    PRIZE? 

draining  alreadv  done  will  help  to  dry  it  out  earliei. 
The  crops  mav  'then  be  matured  and  harvested  without 
danger  of  an  earlv  frost  which  last  year  wrought  serious 
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havoc  in  this  particular  garden,  because  of  its  swampy 
location  and  late  planting  that  was  necessary. 

Extremes  Meet  As  Prizewinners 

The  second  prize  was  taken  by  an  amateur  gardener, 
who,  without  previous  experience,  but  with  enthusiasm 
and  industry  coupled  with  a  willingness  and  ability  to 
learn,  secured  a  crop  valued  at  $47.60. 

Tlie  opposite  extreme  was  shown  by  another  prize- 
winner, who  was  an  experienced  gardener  and  secured 


the  solution  drying  on  the  leaves  leaving  the  poison  to 
do  its  work. 

The  largest  crop  of  potatoes  in  a  single  garden  (20 
bushels)  was  raised  on  a  lot  which  the  gardener  en- 
larged by  digging  up  land  which  had  been  a  dump  be- 
yond the  plowing.  The  secret,  however,  of  this  large 
yield  was  that  in  addition  to  fertilizing  well  he  buried 
all  the  sod  beneath  the  drills  where  the  potatoes  were 
planted,  giving  the  extra  value  of  the  rotting  sod  as 
food  for  the  growing  plants. 


NAME 

LOT 

POTATOES 

BEANS 

TURNIPS 

PAR5HIPS 

CARROTS 

TOMATOES 

CABBAGE 

MISCELLAHEOUS 

TOTAL 
COST 

TOTAL 
VALUE 

BUSHELS 

VALUES 

PKS. 
IN 
POP 

VALUE 

LBS. 

VALUE 

LBS 

VALUE 

LBS 

VALUE 

PKS 

VALUE 

LBS 

VALUE 

KIND 

VALUE 

/ 

2 

3 

Gomes.   FM. 

/ 

4 

6 

4 

21.60 

2 

.60 

RADISHES 
CUCUMBERS 

1.00 
.60 

7.7  S 

23.80 

Johnson,  5,ti. 

2 

4 

S 

1 

17.00 

4 

1.20 

4.00 

18.20 

Rich.  Jas. 

5 

8 

3 

3 

25.80 

4 

15 

S.Corn 

45 

4.00 

25.00 

Zuner.   L. 

4 

d 

3 

2 

24.80 

4.10 

24.80 

Hire/.  FA. 

S 

8 

2 

li 

20.45 

3.38 

20.45 

Mines.  H.V. 

6 

7 

1 

2 

16.10 

2.65 

16.10 

Heddle.  P. 

7 

4i 

2-z 

3i 

18.10 

4.20 

IS. to 

Thorn f on.  EL. 

8 

2 

2l 

4 

12.00 

70 

1.40 

IS 

.45 

2.50 

1385 

ffnight  F.C. 

5 

4 

'} 

3 

14.80 

2 

.20 

35 

.70 

7i 

.21 

3.90 

15.93 

M'=  FJroy.  J.H. 

10 

7 

1 

2 

17.60 

1 

40 

530 

J  8.00 

Rougvie,  A. 

II 

6 

1 

2 

15.60 

I 

.20 

SO 

1.00 

5 

.50 

.50 

6.50 

17.80 

Nysfrom.  C.N. 

12 

2 

4 

li 

11.30 

£13 

11.90 

Hox.ie.  H.B. 

13 

i 

4 

S 

18.00 

iYO 
12 

3.60 

1.20 

150 

7 

2.25 

37 

/.// 

l-Bu.  Beefs 

2.S0 

7.00 

29.96 

Markham,  E.H. 

14 

8 

4 

1 

23.40 

libs 

LS2 

3.40 

25. d  2 

y:f  -y,j.  'L  ^^ 

-<j 

■>7Ji£i. 

^ 

L.^^^ 

L, 



^^ 

^~£fg_ 

-JllA^O 

-^x-t.^         ^ 

^''^' 

'       ■- 

V                                                                      '      — 

DETAO-ED    KECORD   OF    YIELD    AND    VALUE   OF    PRODUCE    OF    EACH    GARDEN    ON    WHICH    AWARDS   OF   PRIZES    WERE   BA.iED 


an  exceptionally  good  crop  even  though  putting  the 
least  work  of  any  into  his  garden,  because  he  knew  just 
when  to  do  the  work  and  how  to  make  it  efifective.  He 
prepared  the  ground  and  cut  and  planted  the  "seed" 
potatoes  during  one  Saturday  afternoon,  and  at  the  end 
of  the  season^  harvested  153^  bushels  of  potatoes  in  a 
like  time.  He  chose  very  hot  days  to  hoe  so  that  the 
weeds  would  be  killed  by  the  sun's  heat,  and  the  ground 
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FK,.    9.      AWARDS    IN    THE    PATRIOTIC    FOOD    PRODUCING    CONTEST 
IN    PROVIDENCE 

kept  in  condition  with  fewer  hoeings  than  required  by 
those  who  hoed  on  rainy  or  damp  days.  He  chose  his 
days  for  spraying  so  that  it  was  done  in  dry  weather. 


The  largest  yield  of  potatoes  per  acre  of  any  of  the 
gardens  was  17  bushels  (mostly  No.  i  grade)  on  a  gar- 
den of  2,ocx3  square  feet.  This  is  at  the  rate  of  about 
358  bushels  to  the  acre. 

A  gratifying  feature  was  the  large  yield  after  prac- 
tical farmers,  and  others  ready  to  give  advice,  had 
spoken  discouragingly  as  to  the  fertility  of  some  sec- 
tions of  the  land  and  predicted  that  crops  could  not  be 
raised  on  it  especially  by  amateurs.  At  the  beginning 
of  the  season  an  analysis  of  the  soil  of  the  more  im- 
portant tracts  had  been  made  by  the  County  Agent  of 
the  Farm  Bureau,  and  advice  had  been  given  the  men 
as  to  what  crops  could  best  be  produced  on  the  differ- 
ent tracts,  also  as  to  where  and  to  what  extent  lime  was 
needed  on  the  land.  So  far  as  the  men  followed  the 
advice  based  on  this  information  they  were  usually  suc- 
cessful. Some,  however,  tried  to  raise  peas,  green  corn 
and  other  summer  crops  on  land  not  suitable,  and  the 
results  were  almost  uniformly  disappointing.  This 
shows  the  importance  of  knowing  beforehand  what  are 
the  conditions  and  conforming  to  them. 

Precautions  for  Factory  Gardens 

When  the  Brown  &  Sharpe  garden  project  was  first 
considered,  it  was  urged  that  it  should  either  not  be 
undertaken  at  all  or  else  be  gone  into  in  a  comprehen- 
sive way,  and  not  with  the  idea  of  "playing  at"  garden- 
ing as  is  so  often  done  by  amateurs.  It  is  believed  tliat 
unless  an  industrial  organization  is  willing  to  undertake 
such  a  project  seriously,  provide  the  necessary  person- 
nel and  funds,  and  enter  into  it  in  a  way  to  insure  plans 
being  carried  out,  unsatisfactory  results  will  follow. 
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TR)  El'DRTS  of  two  significant  shipbuilders'  con- 
riA.  ferences  liave  been  published  by  the  Industrial 
Service  Department  of  the  Emergency  Fleet 
Corporation.  Both  of  these  conferences  devoted  the 
major  part  of  their  attention  to  four  problems : 
I,  Scamping,  or  the  practice  of  taking  men  from  other 
\ards;  2.  Locating  and  distributing  the  available  sup- 
ply of  labor;  3.  Employment  and  service  departments 
in  the  ship  yards  and  the  preparation  of  personnel  ex- 
ccutix'es  :  4.  An  industrial  training  program  for  work- 
men. 

The  results  which  have  been  attained  following  the 
r  e  c  o  m  m  e  11  d  a  - 

tions  of  these  two    i'^;:::::;;;:;:::::::::::::::::::::;::;;:;:;;;;;;^^^^^^^^ 
conferences  are  of 
far     reaching     im- 
portance, not  alone 
to  the  shi|)building 
industry,  but  to  all 
employers.    They 
are    of    permanent 
interest  to  any  sat- 
is factor}-      solution 
of   our   labor  diffi- 
culties     and,      for     r;;;;;;»;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;:;;;;;:;;:;;:;;:;;;;:;;;;:^ 
that  reason,  the  ef- 
forts of  the  industrial  branch  of  the  Emergency  Fleet 
L'or]ioration  to  tide  over  the  war  crisis  in  the  ship  yards 
are  of  much  more  than  temiiorary  consequence. 

Those  who  are  familiar  with  the  turnover  figures 
fiTim  the  steel  mills,  building  trades,  structural  steel 
wf)rk.  and  other  occupations  similar  to  those  found  in 
ship  yards,  will  appreciate  the  extent  of  the  task  faced 
by  the  shipbuilders.  Chairman  Edwin  N.  Hurley  of 
the  Shipping  Board  recently  stated  before  the  Senate 
Investigating  Committee  that  a  total  of  1427  merchant 
vessels  were  under  construction  in  132  different  shif) 
yards.  These  yards  and  the  fabricating  plants  supply- 
ing them  are  scattered  over  25  states,  from  the  Atlantic 
to  the  Pacific  and  from  the  Lakes  to  the  Gulf,  On 
Januarv  i,  1917,  seventy-four  of  these  yards  existed 
onlv  in  contracts  and  blueprints.  Several  are  now  em- 
ploying from  10,000  to  12,000  men  each.  When  com- 
pleted, the  Hog  Island  yard  near  Philadelphia  will  re- 
quire over  35,000  employees.  To  point  out  that  in  the 
nine  weeks  beginning  October  6,  1917,  the  number  of 
men  engaged  in  109  yards  was  increased  by  45.2  per 
cent,  shows  at  once  the  magnitude  of  the  recruiting 
program. 


'  HI  1 1  ly  :i  ri.l     VV  oi'lvcrs    ;i  iuj     !  \\\"\a)\\ 


ing  principal  of  the  Technical  High  School.  Fall 
Ri'i'cr.  .Ilassachusetts,  vice  principal  Pacific  Grove  High 
.School,  .\lonlerey  County.  California,  and  director  of 
vocational  guidance  in  the  prc-vocational  schools  of 
Boston,  Massachusetts.  He  is  now  Director  of  the 
Bureau  of  Vocational  Guidance  of  Harvard  University, 
.-it  the  request  of  the  Emergency  Fleet  Corporation, 
this  Bureau  has  recently  completed  a  book  describing 
the  leading  shipbuilding  trades  and  giving  an  account 
of  the  experience  and  general  qualifications  necessary 
for  them  ivith  the  object  of  recruiting  a  large  body  of 
workers  and  giving  them  all  a7-ailable  information. 

L"an  Enough  Men  Be  Found  to  Bihld 
Our  Ships  in  Time? 
The  accomplishments  of  a  few  yards  where  the  work- 
ing force  has  been  built  up  successfully  with  little  or  no 
Federal  aid  shows  that  there  are  plenty  of  capable 
r.ieii  available.  The  Fore  River  plant  of  the  Bethlehem 
Steel  Corporation  had  3,700  men  on  its  pay  rolls  in 
AIa\ ,  11)1/.  (Jn  December  7,  1917,  the  total  had  been 
increased  to  10,253.  This  was  brought  about  almost 
wholly  by  machinery  already  in  force  which  had  not 
been  used  by  other  manufacturers.  Among  the  means 
utilized  were  cooperation  with   Federal  and  State  em- 

p  1  o  y  m  e  n  t    of- 
;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;:;;;;;;;;;;;;;;;;;:;::;;:;;:;;;;::;;;;;;;;;;;;;^  lices,  the  Y.  AL  C. 

II  A.,  and  educational 
institutions,  adver- 
tising at  the  state 
fairs,  Lod  develop- 
ing an  o  nploymeni 
and  welfare  serv- 
ice and  advertising 
it  in  a  perfectly 
legitimate  way. 
J  Mr.    Morgan, 

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;™;;;;;;»;;;;»»;.|.|;;.|i;;;;;m...;m  wllO    had    Charge   O  f 

constructing  the 
canonment  at  Ayer,  Massachusetts,  and  who  has  had 
experience  in  building  wooden  ships,  has  this  to  say  of 
the  supply  of  carpenters  and  shipwrights; 

"At  tlie  beginning  of  tlie  war,  I  was  delegated  to  cover 
New  England  and  get  a  line  on  the  men  wlio  were  willing 
to  take  up  government  work.  According  to  the  statistics 
of  our  general  secretary,  there  are  about  35,000  competent 
ship  carpenters  registered  from  different  parts  of  the  coun- 
try belonging  to  our  union Tlicre  are  65,000  organ- 
ized carpenters  in  New  England." 

It  is  only  fair  to  suppose  that  many  of  the  men  re- 
ferred to  b\  Mr.  Morgan  could  readily  undertake  ship- 
yard work. 

During  the  month  of  (October,  1917,  Federal  employ- 
ment bureaus  placed  45.000  people  in  productive  in- 
dustries. In  November  of  last  year,  Mr.  C.  T.  Clayton, 
Chief  of  the  Federal  Employment  Service,  stated  that 
146,000  men  were  then  listed  who  were  willing  to  take 
up  employment  in  different  parts  of  the  country. 

With  the  present  extended  organization  of  Federal 
labor  reserves  and  the  excellent  work  being  done  by 
the  National  Chamber  of  Commerce  and  other  organi- 
zations, there  seems  to  be  every  reason  to  suppose  that 
it  will  be  possible  to  locate  enough  men  who  are  willing 


ffitntiin/toii. 


n  a  stone  tahlet  in  the  sliip  \ard  at  Newport  New 
plcndid  nuitti>    for   Lilpert\-   shiphuilders. 
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Oitck  the  following  trades  at  which  you  have  worked  with  an  ( v')  and  wnte  the  number  of  years  ejpenence  in 
column  marked  CgJunO-    H  you  are  working  as  a  helper  wnte  (H)  after  the  trade,  it  foreman  wnte  (F)  after  the  trade. 
U  pusher  write  (P)  after  the  trade.    Double  check  the  trade  you  are  most  skillful  in  and  give  the  RATE  you  received. 

TRADE          IJ^!! 

Exra'c£ 

RATE 

TRADE 

txreicE 

BATE 

TRADE 

u«CTO           1                        "1  uncni  i  ■■ 

1     Acet> Welder 

21    PipeCoverer 

41    Shearer 

61    Switchman        j                >** 

2    Bolter  Up 

22   Plumber 

42   Shipsmith 

o  62 

r 

J     CaulkerSc         ' 
Chipper 

23  Sheet  Met  Wor 

43  Templet  Make 

^l« 

Dnller&           i 
^      Reamer 

24  Ship  Rigger 

r- 

44  Toolmaker 

1           '   n 
64  Boatman                            m 

5     Fairer 

O 

25  _Sign  Painter 

CO 

S 

45 

65  Inspector 

If 

6     Cun  Riveter 

26  Staging  Builder 

5 

46 

66 

7     Packer 

o 

27  Steam  Fitter 

47 

67 

8    Passer  Boy 

28  Tinsmith 

46  Brakeman 

68 

9    Rivet  Heater 

i29 

49  Chauffeur 

69  Bricklayer 

10  Ship  Filter        1 

1 

30 

50  Conductor 

70  Carpenter 

o 

II 

z. 

31 

5 1    Elec.Craneman 

71  CementWorker 

CO 

1- 

a— 

12 

32  Bench  Hand 

,,   Elec.  Derrick 
52        Operator 

72  Uther 

13 

33  Blacksmith 

53  Fireman 

-< 

73  Metal  Lather 

1 4  Coppersmith 

34  Furnace  Heater 

54  j^reo 

O  74  Plasterer             1 

13  Deck  Fitter 

35  Uthe  Hand 

at 

,,      Garage 
''   Mechanic 

m 

-,r   Struct.  Iron 
"      Worker 

l6EJeclrician 

z; 

36  Machine  Hand 

o 

ez    Gasoline 
5°  Enguieer 

76 

17Jo,„er               , 

■» 

37  Machinist 

S 

57  Guard 

77 

« 

ISUyetOut 

o 

38  Mach.  Riveter 

Loco.  Crane 
58     Engineer 

78  Laborer 

m 

30  _ 

19  Painter 

39  Puncher 

^Q  Locomotive 
-*"      Engineer 

79 

20  Pipe  Fitter 

40  Roller 

^.  Stationary 
60    Engineer 

80 

Note  below  any  other  position  you  are  qualified  to  fill,  the  name  of  the  firm  by  whom  you  were  employed,  the 
rate  of  wages  you  were  paid,  the  date  of  entering  and  leaving  this  employment,  and  the  reason  for  leaving. 

Siffnalurr 
Datr 

^JJ.... 

Should  you 

chang 

e  yo 

ur  address,  secure  e 
please  not.f 

y 

ployn 

lent  t 

Isewhere  or  do  not  wish  to    be    retained    on    live    li.t. 
^n  change  our  record. 

COMBINED   .\PPLIC.\TIO.\    BLANK    AND   EMPLOYEES     RECORD  CARD 


to  do  the  work  of  the  yards. 
But  this  does  not  end  the 
crisis.  Many  of  the  yards 
are  now  producing  much 
less  tlian  their  maximum 
output  due  to  lack  of  labor. 
The  situation  has  been  com- 
plicated by  cold  winter 
weather  and  the  coal  short- 
age. It  will  become  more 
acute  as  the  new  yards  now 
being  rushed  to  completion 
call  for  their  full  allotment 
of  workmen. 

L.VBOR     Turnover:     The 
Re.^l  Oest.\cle  TO  Man- 
ning THE  Ship  Yards 

At  the  Ship  Yard  Em- 
ployment Managers'  Con- 
ference in  Washington  last 
November,  Admiral  Capps 
made  this  significant  state- 
ment: "In  64  yards  of 
which  we  have  recently  had 
accurate  data,  the  turnoxer 
averaged  235  per  cent.,  and 
probably  was  300  per  cent, 
at  the  last  report.  You  can 
well  realize  what  this  means 
in  the  \olunie  of  men  pass- 
ing through  our  works  in  the 
course  of  a  year  without 
a  n  y  adequate  return  in 
labor."  This  proportion 
probably  holds  true  in  other 
establishments  not  reported. 

Although  these  figures 
represent  the  turnover  dur- 
ing the  construction  period 
and  under  bad  weather  con- 
ditions, tiierc  is  ample  rea- 
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labor   fluctuations   are   still 
estimate  of  500,000  men 
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son   to   believe   that   large    labor   fluctuations   are   still  Expressing  the  term  of  service  from  such  a  table  as 

"oing  on  ^'T-  average  does  not  properly  describe  employment  con- 

"  AcceptintJ  the  conservative  estimate  of  500,000  men  ditions.     To  say  that  the  average  term  of  service  is  2.6 

needed  in  tfie  ship  yards,  the  total  number  to  be  hired  years,  balances  a  few  long  term  employees  agamst  a 

every  rear  if  this  turnover  persists  will  far  exceed  the  large  number  who  have  been  in  the  organization  only 


MANAGER 

OF  THE 

service; 
department 


EMPLOYMENT 
DEPARTMENT 

Head.ossisfant.  stenogral>her, 
fthng  clerk,  tm?  recording 
clerhs,  irtfervier/ernJessfnger 
boy,    four  road  rrrery  or 
io/'Ctfors 


HEALTH  4~o  SAFETY 
Hosp'fal:  Surgeon  irj  charge, 
three  docfors.  Safvfyin- 
seec/or  Oerjeral  safefu 
commiftee  arjd  shop  sofely 
committees  under  general 


WELFARE    WORK 

Head  and  clencal  assis- 

Carelairer  of  club  house 
and  grounds. 


Select  ton  of  employees 


Records  of  employei 


Adjusting  (grievances 


sfersto  other  tvork 


ATreotment  of  accident  c 


First  aid  das 


JSpecial  reports  and bullrlin boaii^ 


Emptogees'  magazine 


SAFETY  INSPECTOR  investigates  special  cases 
Investigates  recommendations  of  shop  commitlees 
for  general  committee. 


SHOP  SAFETY  COMMITTEES  meet  bi-weekly. 
Discuss  safely  problems.  Report  to  general 
committee. 


JClub  house  and  reading  i 


\  Recreation  and  athletic 


Naturalization 


COMMITTEES: 

Restaurant  -  works  paper-  clubhouse- 
athletics  -  band  -  glee  club  -  grievance 
committee 


EDUCATION 


Training  new  employees 


COMMITTEES: 

Educational  committee  opprentic 
committee  -  special  committees  of 
apprentices. 


COMMITTEE     ORGANIZATION 


DIAGRAM    SHOWIXG    WORK    DONE    IN    DEVELOPING    PERSONNEL    MANAGEMENT 


raimber  that  can  be  spared  even  temporarily  from  other 
necessaiy  occupations. 

Some  light  is  thrown  on  this  situation  by  Table  I. 

The  figures  there  given  were  compiled  from  a  yard 
where  conditions  were  exceptionally  good.  They  repre- 
sent a  turnover  much  less  than  could  be  expected  to 
obtain  after  the  yard  had  trebled  in  size.  It  is  important 
to  note  that  the  bulk  of  the  men  whose  term  of  service 
is  less  than  one  year  are  in  the  very  large  departments 
of  the  steel  mill  and  outside  hull  construction.  Several 
of  the  shops  make  an  equally  disturbing  showing. 

It  should  be  remembered  that  this  table  is  only  sug- 
gestive of  the  amount  of  the  turnover,  since  it  gives 
a  view  of  the  situation  on  a  given  date  and  does  not 
lake  account  of  fluctuations  during  the  year. 


a  few  weeks.  The  median  (the  point  above  and  below 
which  there  are  an  equal  number  of  employees  when 
they  are  arranged  in  order  according  to  length  of  serv- 
ice) falls  in  this  case  within  the  one-year  group.  It  is 
much  nearer  the  truth,  therefore,  to  state  that  in  this 
plant  the  median  term  of  service  was  less  than  one 
year,  probably  only  10  or  11  months. 

If  these  conditions  obtained  only  in  tlie  ship  yards, 
the  matter  would  be  of  comparatively  slight  conse- 
quence. But  such  is  decidedly  not  the  case.  Employers 
everywhere,  and  especially  large  manufacturers,  face 
exactly  the  same  situation. 

Some  Prelimin.^ry  Measures 

To  reduce  the  wasteful  migration  of  labor,  "scamp- 
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ing"  has  been  pre\ented  in  the  Na\  v  Yards  by  an  execu- 
tive order.  This  prohibits  the  engagement  of  any  man 
who  has  been  working  for  a  concern  on  government  con- 
tracts within  three  months  of  the  time  of  his  appHcation 
without  a  written  release  from  that  tirm.   An  agreement 
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mg,  and  a  widespread  pubHcity  campaign,  tlae  Chamber 
has  done  a  great  deal  toward  making  the  men  in  the 
yards  appreciate  the  light  in  which  their  tasks  ought 
.0  be  regarded  by  the  people  at  large. 
Ship  Y.vrd  Employment  .and  Service  Dep.artments 


TABLE  1 

TERM  OF  SERVICE  OF  EMPLOYEES  IN  A  SHIP  YARD-NOVEMBER  23    1916 
Average  Term  of  Service-2.6  Years;  Median  Term  is  Less  than  1  Year 


Department 


Executives  and  Office  Force 
Drafting 

Totals 

Blacksmiths 

Pipe  Shop 

Electrical  Department 

Power  House 

Foundry 

Shipwright 

Pattern  Shop 

Joiner  Shop 

Sheet  Metal 

Machine  Shop 

Paint  Shop 

Outside  Machinists 

Riggers 

Outside  Hull 

Storage  and  Warehouses. . . 
Boiler  Shop. .  .  . 

Steel  Mill 

■^'ard  Maintenance 

Yard  Totals 

Totals 


Under 

1 
Year 


48 
37 


85 

15 
79 
20 
8 
38 
45 
21 
38 
9 
63 
49 
26 
23 

501 
20 
29 

353 
57 


1394 


1 
Year 


2 

Years 


56 

15 

87 

20 

3 

9 

10 

8 

14 

39 

109 

14 

42 

12 

133 

r3 

10 

86 

26 


650 


1479 


706 


29 


28 

11 

5 

10 

8 

4 

14 

16 

66 

6 

18 

15 

50 

I 

2 
36 
13 


309 


338 


3 
Years 


27 

5 
36 

18 
2 

6 

7 
2 
6 

10 

15 
2 

16 
5 

44 
3 
8 

26 
5 


4 
Years 


216 


243 


15 


3 

6 
3 

2 

9 
26 

1 
17 

5 
28 

3 

4 
27 

5 


5  to  10 
Years 


51 

11 

11 

9 

3 

3 

18 

4 

14 

13 

80 

17 

19 

11 

43 

6 

9 

37 

12 


165 


180 


Over 

10 
Years 

39 
6 


1 
7 
1 
0 
9 
6 

1 
34 
0 
6 
9 
13 
I 
4 


320 


371 


116 


161 


Total 

No.  Em 

ployed 


189 
119 


308 

64 

255 
94 
24 
69 

103 
48 
89 
97 

393 
89 

144 
80 

812 
47 
66 

573 

125 


% 
Under 
1  Year 


25.4 
31.1 


3170 


3478 


27.6 

23.4 
31.0 
21.3 
33.3 
55.1 
43.6 
43.7 
42.7 
9  3 
16.0 
55.1 
18.1 
28.7 
61.7 
42.5 
43.9 
61  6 
45.6 


1  Year 
or  Less 


41.8 
52.0 


40.1 
42.5 


45.7 

46  9 
65.0 
21.3 
45.8 
68.0 
53.4 
60.4 
58.4 
49,5 
43.8 
70.9 
47.2 
43.7 
78.0 
70.3 
59.1 
71.6 
66.4 


Over 
10  Years 


20.6 
5.0 


14.6 


64.6 
62.8 


12.5 
0.4 
11.7 
4.1 
0.0 
8.7 
12.5 
I.I 
1.0 
8  6 
0.0 
4.1 
1.1 
1.6 
2.1 
6.0 
1.4 
5.6 


3.6 
4.6 


has  been  entered  into  by  the  yards  under  the  Shipping 
Board  by  which  a  similar  release  must  be  given  in  the 
form  of  clearance  papers  from  the  local  Federal  or 
State  employment  bureau  in  the  district  where  the  man 
was  last  engaged. 


Gre 
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APPEARANCE 


SUPUVISinC  ASIUTY 


FIG.   3.      employee's    record   FOLDER 
The  original  is  a  S  x  8  folder  of  heavy  manilla  papei 


Some  very  effective  work  has  been  done  by  the  Cham- 
ber of  Commerce  of  the  United  States.  Not  the  least 
valuable  part  of  its  contribution  has  been  tiie  creation 
of  increased  enthusiasm  for  tlie  shipbuilding  program. 
By  posters,  badges  worn  In-  those  engaged  in  shipi)uild- 


With  the  advice  and  assistance  of  the  Industrial 
Service  Department  of  the  Emergency  Fleet  Corpora- 
tion, much  has  been  done  during  the  past  few  months 
to  improve  employment  conditions  in  the  yards.  Regu- 
lar reports  are  being  received  in  Washington  v/htch 
show  the  extent  of  the  flow  of  ship- 
building labor,  and  the  special  needs 
of  each  plant  are  being  carefully 
considered.  Professor  Carroll  W. 
Doten  has  been  called  from  the  De- 
partment of  Economics  of  the 
Massachusetts  Institute  of  Tech- 
nolog}-  to  assist  in  supervising  the 
collection  and  interpretation  of  sta- 
tistics. Numerous  conferences 
have  been  held  with  representatives 
of  the  yards  who  are  dealing  with 
the  question  of  labor  supply,  and 
suggestions  and  assistance  are  con- 
stantly being  given  to  managers 
and  superintendents  who  are  striv- 
ing to  find  and  train  men  and  keep 
them  steadily  at  work. 

The  measures  so  far  taken  are 
quite    certain   to    fail   of   their   in- 
tended objective  unless  every  plant 
is  brought  to  see  the  need  for  .sys- 
tematic study  of  its  own  |)rohlems 
of   labor   maintenance.      Relatively 
few  of  the  yards  have  any  organi- 
zation by  which  such  a  study  can  be  carried  on.     For 
many  years   shipbuilding  was  not   a   highly   profitable 
industry  and  on  that  account  relatively  little  progress 
has  been  possible  in  some  of  the  newer  forms  of  man- 
agement.    In  many  cases,  hiring  and  discharge  arc  still 
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111  the  hands  of  foremen  who  are  ah-eady  greatly  over- 
taxed by  the  constant  pressure  for  increased  production. 
The  I'nion  Iron  Works  at  San  h'rancisco,  The  Sub- 
marine IJoat  Corporation  of  Newark,  and  The  Newport 
News  Sliipbuildinj;-  and   Hn-  Dock  Co..  are  among  the 


the  first  hue  sjiace  of  the  folder,  shows  the  trade  the 
workman  is  skilled  in.  .Similarly,  yellow  tags  placed 
on  the  second  line  show  trades  from  41  to  80  in  which 
the  wurkman  has  had  experience. 

\\  hen  ,Tn  additional  worker  or  workers  are  wanted  in 


«    %~^Jfe.-^^ 


ijjLy^'iMsUHi"^ 


part   of  the  hull 


THE   MOLD  I.OFT  IX   A  L.\RGE  MODERN   YARD  BUILDING  STEEL  SHIPS 
laid  out  on  this  floor  to  full  size  fcale.      Wooden  templates  are  then  made 
by  the  ship  fitters 


which  the  strtictural  steel 


yards  that  are  active  in  developing  ].)ersonnel  manage- 
ment. A  diagram  showing  the  work  done  by  one  of  the 
Bethlehem  concerns  is  given  on  page  212. 

Some    Suggestions    from    the    Sut.m.xrine    Bo.\t 
Corporation' 

Men  applving  for  work  in  a  ])articular  trade  at  the 
Submarine  Boat  Corporation  are  given  that  work  if 
possible.  If  there  is  no  available  opening,  they  are  given 
a  job  of  a  similar  nature,  or  any  work  for  which  the}' 
are  adapted. 

Thus  manv  good  men  are  secured  and  held  in  em- 
ployment until  they  can  be  rightly  placed,  and  mean- 
while the  >-ard  has  them  on  hand  for  an  emergency. 
Aside  from  the  general  laborers,  .skilled  men  only  are 
emploved.  The  combined  application  blank  and  em- 
ployee's record  card  in  use  in  this  plant  is  shown  in 
the  illustration  on  page  211. 

Transfers  are  ettected  by  means  of  the  folder  of  Fig- 
■iL'c  -M  V      111''  'i-'l  l:i'-;  indie. 'U-  \\in-l<ers  hired  for 


Ninety  per 


.\    KE.AMER   AT   WORK 
cling,   drilling,    reamini;.    and 
pnenmatic   tooK 


trades  from  I  to  40,  and  is  placed  in  the  first  line  s]iace 
on  the  folder.  The  blue  tag  placed  on  the  second  line, 
is  for  workers  hired  for  trades  numbered  from  41  to 
80.     A  green  tag  placed  on  numbers  from  x  to  40,  on 


an}-  part  (jf  the  plant,  a  demand  is  made  upon  the  em- 
|iloyment  department,  which  first  consults  the  employ- 
ment records  in  the  folders.  Before  taking  on  new 
men,  transfers  are  made  of  those  who  can  be  spared 
from  the  departments  in  wdiich  they  are  working,  or 
Viho  jiroperlv  belong  in  the  work  for  which  the  call 
( omes. 

This  all  saves  time  in  securing  new  men  and  expe- 
dites work  in  the  yard.  It  also  creates  a  good  feeling 
toward  the  company  on  the  part  of  the  worker  because 
it  means  jilacing  a  man  finallv  where  he  is  best  fitted 
to  lie. 

I'ull  provision  is  made  f(jr  housing  by  a  careful  study 
of  all  available  houses,  boarding-places  and  rooms.  .Ap- 
plicants for  positions  are  kept  over  night  if  necessary, 
or  they  are  taken  care  of  at  once.  Arrangements  are 
being  made  for  housing  at  more  distant  points,  outside 
of  Newark,  as  the  number  of  w^orkers  increases.  Spe- 
cial trains  are  to  be  run  into  New  York  night  and  morn- 
ing to  carry  employees. 

In  many  of  the  other  }ards  not  so  fortunately  located 
housing  has  become  one  of  the  most  pressing  problems. 
1 '.arracks  and  cottages  are  being  built  by  several  of  the 
shi])building  concerns  and  plans  are  under  w'ay  for 
extensive   housing  pro^■isions   at   government   expense. 

Tr.mxixi:;  T^mployviext  iM.sxAGERS 

(")ne  of  the  seriiius  drawbacks  to  putting  tire  best 
cniplovment  practice  into  et¥ect  is  the  lack  of  trained 
employment  managers. 

Large  concerns  everywhere  are  awake  to  the  need 
and  are  seeking  men  with  the  right  ability  and  prepa- 
ration to  take  charge  of  newly  organized  employment 
and  service  departments. 

Colleges  and  technical  schools  ought  to  appreciate 
the  presence  of  this  urgent  demand  and  plan  to  oflfer 
the  ri.ght  kind  of  intensive  training  for  workers  in  this 
field.  Here  is  clearly  one  of  the  places  where  service 
of  the  most  valuable  kind  can  be  rendered. 

The  Kixd  of  Workmex  Needed  in  the  Ship  Yards 
At  the  request  of  the  Emergency  Fleet  Corporation, 
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the  Bureau  of  \'ocational  Guidance  of  Harvard  Uni- 
versity recently  prepared  a  brief  description  of  the 
leading  shipbuilding  trades.  The  purpose  of  this  pub- 
lication is  to  give  in  simjile  form  an  account  of  the  work 
done  in  each  department  and  of  the  experience  and  gen- 


men  of  many  years'  experience  could  be  used  for  laying 
out  the  lines  on  the  floor  from  which  the  templates  are 
made.      The  special   difficulty  lies   in   the   presence  of 
curved  surfaces,  but  all  classes  of  mold  loft  work  do 
not  present  these  problems.     Several  progressive  yards 
have    discovered    that    it    is    entirelv 
I'racticable  to  apportion  the  work  in 
>uch   a   way   that  the   lines   and   tem- 
plates for  all  flat  work,  such  as  bulk- 
heads and  certain  parts  of  the  hull, 
can  be  handled  by  carpenters,  struc- 
tural steel  men,  or  sheet  metal  work- 
ers. 

Young  high  school  and  trade  school 
graduates  are  being  trained  as  ship- 
fitters  on  classes  of  work  that  were 
previously  given  to  highly  trained 
men.  Thus  in  several  branches  of  the 
industry,  subdivision  and  analysis  of 
tasks  have  made  it  possible  to  put 
men  at  work  after  a  few  weeks  of  in- 
tensi\e  training  on  what  were  former- 
ly regarded  as  highly  skilled  opera- 
tions, requiring  long  experience. 
HOP  Where  Workmex  Are  Most  Needed 

hull  of  tile  ship  j^  jg  impossible  to  make  any  general 

statement  that  will  apply  throughout  the  United  States 
as  to  the  shipyard  trades  for  which  men  are  most  in  de- 
mand. Since  there  is  an  insufficient  supply  of  experi- 
enced shipyard  workmen,  men  from  similar  outside 
t'ades  must  be  taken  over  and  trained  a.~-  quickly  as  pos- 
sible. In  the  publication  above  referred  to.  the  Bureau 
of  X'ocational  Guidance  has  listed  over  80  industrial 
fields  outside  of  shipbuilding,  from  which  men  can  be 
called  who  will  have  had  a  useful  background  of  ex- 
]ierience. 

The  table  of  the  distribution  of  employees.  Table  2, 
gives  some  idea  of  the  extent  and  va- 
riet\'  of  the  occupations  involved. 
Hull  construction,  the  steel  mills,  ma- 
chine shops,  boiler  shops,  foundries, 
and  yard  maintenance  are  among  the 
departments  in  the  yards  most  likely  to 
lie  .short  of  men. 

The  new  yards  will  obviously  need 
a  full  (|uota  of  men  for  every  depart- 
ment. Taking  men  to  become  leaders 
in  these  yards,  has  depleted  the  sup- 
i)lv  of  skilled  men  in  the  older  plants 
and  made  it  necessary  for  them  to 
enter  ui)on  a  campaign  of  training. 

DisTRiiirTiox  OF  Employees 

Table  2  gives  a  distribution  of  the 
workmen  in  the  leading  departments, 
exclusive  of  the  office  force,  in  five 
t\pical  yards  building  steel  ships.  Al- 
though these  figures  do  not  cover 
enough  yards  to  prove  anything  con- 
clusivelv,  nevertheless,  they  raise  an 
interesting  question. 

It  will  be  noted  that  wide  variations 
appear  among  these  yards  in  the  num- 
ber of  employees  engaged  in  a  given 
department,  as  com|>ared  with  the  to- 
the  methods  used  bv  shipbuilders  were  brought  to  our  tal  number  on  the  payroll.  In  some  cases  these  devia- 
notice.  One  of  these  relates  to  practices  in  the  mold  tions  can  be  explained  on  the  basis  of  differences  m  the 
loft.  Here  full  size  templates  of  wood  or  j.aper  arc  character  of  the  work  being  done.  Nevertheless,  it 
made  for  laving  out  the  steel  plates  and  frames  used  in  seems  likely  from  the  statements  of  employment  man- 
ihip  construction.     It  was  formcrlv  supposed  that  onlv     agers  and  from  a  general  analysis  of  the  situation,  that 


.\X   .\UTO.M.\TIC   PCXCHIXG   M.^CHI^■E   IN   THE   STEEL   S 
This  machine  punches  rivet  holes  in  the  plates,  or  "strakes,"  for  the 

eral  qualifications  men  ought  to  have  who  apply  for 
positions. 

Little  or  nothing  of  interest  to  the  lay  reader  has  been 
published  regarding  the  operations  involved  in  ship- 
building, or  of  the  conditions  confronted  by  those  who 
engage  in  it.  Through  this  study,  material  is  now  made 
available  which  will  assist  men  in  deciding  for  them- 
selves the  probability  of  their  proving  successful  in  these 
t'ades. 

In  the  course  of  the  Bureau's  investigations,  some  in- 
teresting changes  now   in  jirogress  of  development  in 


'linary  conditions,  it  took  6  months  to  get  the  ship  to  this  ^tage.     In  ISllT  llic 
Works  completed  the  10,000  ton  steel  ship  Paulsboro  in  110  working  days 
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at  no  time  within  the  last  year  have  the  larger  yards 
been  able  to  so  regulate  the  number  of  men  in  each  of 
their  departments  as  to  reach  a  maximum  efficiency  in 
production.  A  thorough  examination  of  similar  sta- 
tistics from  all  the  vards  ought  to  be  made  to  furnish 


trained  as  instructors.  After  four  to  six  weeks  of  in- 
tensive training  in  practical  pedagogy,  these  men  return 
to  their  own  plants  and  take  up  the  work  of  breaking  in 
new  employees. 

Manv  of  the  methods  of  instruction  in  use  are  based 


.■\    TVriC.AI,   BOILER    SHOP    OF    A    LARGE 
building  rs-ton  Scotch  Ijoilers  as  well  as  water-tube  b' 


anil   W  Lite- 1  or 


the  basis  for  a  more  careful  regulation  of  the  propor- 
tionate number  of  workmen  to  be  placed  in  each  divi- 
sion. Extended  study  of  this  problem  in  each  yard 
ought  to  result  in  much  better  coordination  of  efifort  in 
addition  to  a  considerable  saving  in  labor. 

Tr.mxinc;  Workmen  for  the  Ship  Yards 
At  Newport  News  a  training  center  for  shipyard  in- 


upon  the  experience  of  the  Navy  Yards  extending  over 
a  period  of  years,  .\dditional  plans  and  courses  are 
being  developed  which  can  later  be  utilized  in  establish- 
ing similar  schools  elsewhere. 

The  employment  department  of  the  Harlan  and  Hol- 
lingsworth  plant  has  drawn  up  a  plan  by  which  30  men 
are  to  be  brought  from  Cornell  University  to  undertake 
training  in  the  yard  during  the  spring  of  19 18.     These 


TABLE  2 
NUMBERS  AND  PER  CENT  OF  EMPLOYEES  IN  THE  LEADING  TRADES  OF  FIVE  TYPICAL  STEEL  SHIP  YARDS 


Department 

Yard  No.  1 

Yard  No.  2 

Yard  No.  3 

Yard  No.  4 

Yard  No.  5 

Total  Average 

No. 

'/o 

No. 

^rC 

No. 

'^Tc 

No. 

1 
% 

No. 

% 

No. 

% 

Anglesmiths 

Blacksmith  Shop 

23 
103 
135 

615 

217 

18 

264 

154 
149 

27 
105 
479 

88 

141 
179 

51 
221 
115 
551 

82 
194 
292 
280 

0.5 

2  3 

3  0 
13  7 

4,8 
0.4 
5.9 
3.4 
3  3 

0'6 

2  3 

10.7 

1.9 

3'l 
4.0 
1.1 
4.9 
2.5 
12  3 
1.8 
4.3 
6.5 
6.3 

37 

54 

70 

400 

196 

39 

441 

142 

215 

60 

32 
983 

46 

86 
250 
124 

62 
206 
121 
564 
170 
277 

330 

15 

0.8 
1,1 
14 

8  1 
4.0 
0  8 

9  0 
2.9 
4,3 
1,2 

0^6 
20  0 
0.9 
17 
5  0 
2  5 
1.3 
4.2 
2.5 
11.4 
3.4 
5.6 

6^7 
0.3 

27 
63 
116 

91 

61 

550 

41 
128 

47 
176 
24 

33 

45 

20 

47 

20 

324 

38 

50 

203 

205 

19 

1.1 
2.7 
4.9 

3'9 

2  6 

23  4 

1.7 

5,4 

2  0 
7,5 
1,0 

r4 

1,9 

9 

2  0 

0  9 

13  8 

1.6 

2.1 

8.6 

8.6 

.9 

25 
40 

255 
80 
450 
125 
210 
51 

157 

563 

45 

46 

198 

42 

256 

296 

490 

60 

298 

252 

253 

12 

.6 

.9 

2.9 

5'8 
1.8 

10.1 
2.8 
4.7 
1.3 
0.2 
3  5 

12.7 
10 
1,1 

4'5 
1.0 
5  8 
6.7 
11.1 
1.4 
6.7 
5.7 
5.8 
0.3 

64 
65 

94 

69 

80 

89 

593 

119 
144 
89 
48 
285 
80 

97 
103 
573 

125 

2^1 
2.2 

3^1 
2'3 

s'o 

13.2 

4'0 

4.8 

3.0  . 

1.6 

8.5 

2.7 

3  3 
3.5 

19  2 
4.2 

112 
324 
514 
1015 
759 
198 
1685 
556 
702 
180 
34 
430 
2494 
203 
251 
558 
635 
223 
983 
632 
1929 
447 
922 
1320 
1193 
46 

0.6 
1.7 
2.7 

Erectors  and  Bolters-up 

Calkers  and  Chippers 

Copper  Shop 

10.8 
4.7 
1.2 

10.4 

2.9 

Fitters                        

4.3 

1.5 

0.4 

2.5 

13.0 

Mold  Loft 

1.3 

1.9 

3.9 

3.3 

1.2 

Pipe  Shop  and  Plumbing 

Riggers 

Riveters    .          

5.1 
3.3 
11.9 

Sheet  Metal  Shop 

2.3 

Shipwrights    

Steel  Mill                            .      . 

4.8 
9.3 

Yard  and  Ship  Laborers 

6.2 
0.4 



Total  Number  of  Workers  in 
these  Departments  in   the 
Yard 

4483 

4930 

2358 

4439 

2981 

19191 

*No  satisfactory  data  stiijplied. 
structors  has  been  established.     All  the  yards  engaged     men  are  in  the  senior  class  of  the  engineering  courses, 
on  work  under  the  Shipping  Board  are  invited  to  send    Because  of  the  great  variety  of  experiences  to  be  de- 
experi-enced  men  to  the  school  whotn  they  wish  to  have  rived  from  the  numerous  shops  and  the  many  classes 
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of  work  represented  b\-  n  ship  yard,  it  is  felt  that  stu- 
dents_  in  such  courses  can  obtain  an  excellent  opportu- 
nity for  practical  experience. 

Two  divisions  will  be  made  of  the  students  Those 
who  are  primarily  interested  in  mechanical  ensjineerino- 
will  go  into  the  engineering  department.  The\^  will  be^ 
come  accustomed  in  the  course  of  a  few  months  to  the 
assembling  and  erection  of  machinery,  boiler  testin<^ 
trial  trips,  and  other  experience  that'  would  probabfv 
take  three  or  four  years  to  obtain  in  the  ordinary  way 
Those  who  are  interested  in  structural  steel  work,  or  in 
drafting.  Mill  go  into  the  drafting  room 
mold  loft.  Some  of  them 
fitters. 


into  the 
be   taken   on   as   ship 


In  the  evenings  special  lectures  by  college  professors 
and  practical  men  in  the  shipbuilding  industry  will  be 
given  for  each  group.  These  lectures  will  also  be  open  to 
foremen,  leading  men,  and  others  in  the  yard  who  are 
capable  of  profiting  by  them.  Thev  will  be  so  planned 
as  to  follow  up  the  work  done  by  the  students  durino- 
the  day.  '  '^ 

It  is  hoped  that  the  Harlan  and  Hollingsworth  plan 
will  prove  to  be  another  practical  means  of  training 
leaders  and  instructors  that  can  be  adapted  to  the  needs 
of  other  }ards. 

HoLDixG  Men  in  the  Industry 

The  interest  alread\-  manifested  and  the  aggressive 
methods  adopted  b}-  the  Emergency  Fleet  Corporation, 
by  the  Labor  Department,  and  by  individual  yards 
show  that  a  large  supply  of  labor  can  be  recruited  and 
trained  m  a  short  time.  It  is  questionable  whether  an 
equal  amount  of  attention  has  been  given  to  keepino- 
men  steadily  at  work.  The  outstanding  factors  in  this 
part  of  the  program  may  be  summarized  as  follows: 

The  initial  selection  of  men  must  be  so  regulated  as 
to  accord  fair  and  courteous  treatment  to  all  who  apply. 
In  no  other  way  can  men  be  encouraged  to  volunteer 
for  shipyard  service. 

Transfers  and  promotions  riiust  be  eflfected  quicklv 
and  equitably.  This  implies  better  office  methods  than 
are  now  in  use  in  the  majority  of  our  large  industrial 
plants. 

The  crisis  demands,  and  men  have  a  right  to  expect, 
that  steady  employment  will  be  provided.  A  large  ship- 
yard may  be  spread  over  several  hundred  acres  "and  in- 
cludes i8  to  20  shops  and  mills,  numerous  storehouses, 
docks,  power  plants,  and  an  extensive  transportation 
system — all  necessary  to  the  central  work  of  erecting 
ships  on  the  ways.  Only  by  carefully  coordinating 
these  activities,  can  layoffs  and  delays' be  prevented. 
1  raining  gangs  of  men  who  can  be  shifted  into  any  one 
of  several  dift'erent  kinds  of  work  is  one  means  of  re- 
ducing lay-oflfs  or  temporary  idleness  due  to  weather 
conditions  or  operating  emergencies. 

Local  transportation  systems  must  be  improved  so 
that  men  will  not  be  unnecessarily  delayed  in  going  to 
and  from  their  work.  One  morning  recently  at  a  New 
r.ngland  >ard,  nearly  a  (juarter  of  the  total  force  were 
from  five  to  twenty  minutes  late  because  of  poor  street 
car  service.  Nearly  500  men  returned  to  their  homes 
iather  than  suffer  the  customary  fine  of  an  hour's  pay. 
A  serious  transportation  problem  has  confronted  this 
yard  for  months  and  an  equally  unfortunate  situation 
exists  in  many  other  shipbuilding  centers. 

The  severe  exertion  of  the  work  rccjuires  that  men 
must  be  well  fed  and  housed  if  they  are  to  be  kept 
in  good  health.  Many  of  the  yards  have  no  suitable 
restaurants  in  or  near  the  plant  where  a  nourishing 
lunch  can  be  procured  at  noon. 

Medical  and  physical   examinations   should  be   used 
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as  a  basis  for  the  selection  of  employees,  and  a  well 
equipped  dispensary-  and  hospital  are 'indispensable  to 
the  welfare  of  the  men.  Hundreds  of  men  can  be  saved 
to  the  industry  every  month  bv  attention  to  this  one 
factor. 

Participation  in  management  through  a  committee 
organization  such  as  that  suggested  bv  the  diagram  on 
page  212,  creates  a  better  spirit  among  the  men  and 
helps  executives  to  locate  trouble  before  discontent 
spreads  too  far. 

We  are  agreed  that  our  army  cannot  be  effective  un- 
less high  standards  of  morality  are  maintained.  So  long 
as  our  shipbuilding  committees  tolerate  vice  and  drunk- 
enness, we  cannot  expect  to  create  either  a  stable  or  an 
efficient  working  force. 

Much  of  the  appeal  in  securing  workmen  for  the 
yards  has  been  patriotic  in  its  nature.  This  is  properly 
the  case.  It  ought  to  be  understood  by  every  man  who 
performs  any  task  in  a  .shipyard,  great  or  small,  that  he 
is  engaged  in  work  that  is  of  supreme  national  impor- 
tance. Only  by  cooperative  effort  and  willingness  to 
endure  a  few  temporary  hardships  can  we  build  our 
victory  fleet  and  build  it  quickly. 


gams! 


'ire 


"HEN  in  charge  of  a  plant  using  quantities  of 
nitro  cellulose,  I  found  that  the  fire  danger 
was  reduced  to  the  lowest  degree  by  the  fol- 
lowing: I.  Fire  extinguishing  appliances;  2.  Care 
of  stock;  3.  storage  of  supplies;  4.  care  of  waste; 
5.  cleanliness;  6.  inspection. 

1.  FIRE  EXTINGUISHING  APPLIANCES.  The 
overhead  sprinkler  system,  installed  when  the  building 
was  built,  was  kept  in  good  order  by  the  caretul  ex- 
amination of  the  fire  heads  every  three  months.  The\- 
would  keep  an  ordinary  fire  within  a  13-foot  circle,  and 
.summon  help  from  the  city  fire  department  and  ring 
the  watchman's  fire  gong.  Fire  buckets  with  water  or 
sand,   as   required,   were  pro\ided  one   for  each   man. 

Over  the  manager's  desk  was  placed  the  tell-tale  box 
of  an  electric  fire  signal  system,  where  by  a  glance  he 
could  see  where  help  was  needed.  Over  each  large  sink- 
was  a  coil  of  one  inch  hose. 

Ten  of  the  reversible  type  fire  extinguishers  (the  car- 
bonate of  soda  and  sulphuric  acid  type  of  from  two  to 
three  gallons  capacity)  were  in  place ;  also  ten  extin- 
quishers  of  the  carbon-tetrchloride  type  (useful  for 
electrical  fires)  were  oyer  the  manager's  and  foreman's 
desks.     This  was  the  fire-fighting  apparatus. 

2.  CARE  OF  STOCK.  The 'celluloid  stock  was  re- 
ceived three  tinies  a  week  and  placed  in  a  fire-proof 
vault  with  a  heavy  vault  door.  Here  the  ])roduct  was 
also  kejjt  when  completed  before  shipment.  The  vault 
was  ventilated  by  a  six-inch  inlet  pipe  at  the  floor,  and 
a  six-inch  outlet  to  the  outside  of  the  building. 

The  electric  wiring  was  in  iron  conduit  jiipes  with 
switches  outside  the  vault.  The  electric  lights  had  ex- 
tra covers  of  thick  glass  and  wire  guards  placed  high. 

3.  STORAGE  OF  SUPPLIES.  "^Thc  supplies  were 
in  a  fire-proof  room  with  chemicals  and  all  iiitlaniniabie 
liquids  in  safety  cans. 

4.  r.\RE  Oi-^  \\-ASTE.  At  the  end  of  each  Ijcncli 
was  a  fire-proof  can  to  hold  cuttings  with  an  inner  per- 
forated disk  to  hold  the  waste  down  under  water.  This 
disk  was  attached  to  the  lid  by  a  short  chain.  All  waste 
v.-as  removed  from  building  at  4  p.  in.  each  day. 

All  delicate  machines  were  covered  each  evening  with 
covers   of   rubber  cloth   to   protect  against   dust    from 
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sweepini;  and  water  from  bursting  overhead  sprinkler. 

5.  CLEANLINESS.  Cleanliness  was  the  rule.  The 
workmen  fell  in  line,  as  the  place  was  clean  and  kept 
clean. 

6.  INSPECTION.  At  8:30  a.  m.  there  was  a  thor- 
ough inspection  of  side  door  exits,  windows  and  fire 
buckets.     The  manager  personally  made  the  rounds. 

Radiators  were  partly  covered  with  loose  iron  covers 
to  prevent  the  contact  of  material  and  were  inspected 
daily.  No  rubbish  was  allowed  to  accumulate  behind 
the  radiators.  Fire-proof  doors  and  iron  clothes  closets 
were  provided.     The  windows  were  self-closing. 

Each  motor  was  covered  with  a  loose  iron  cover  keep- 
ing pieces  of  stock  from  contact  with  the  motor.  The 
electric  lights  over  the  benches  had  the  usual  cone- 
shaped  reflectors.  These  were  covered  with  wire  gauze 
to  prevent  material  coming  in  contact  with  a  broken 
electric  globe  in  case  of  accident. 

Absolutely  no  smoking  was  the  rule  and  the  rule  zva^ 
in  force.  No  matches  of  any  sort  could  be  carried  into 
the  building  and  anyone  found  with  matches  was  dis- 
charged. On  hiring  new  employees  it  was  understood 
that  the  manager  and  assistant  would  be  likely  to  in- 
spect the  clothing  in  the  lockers  at  uncertain  intervals 
by  feeling  for  matches.  Fire  must  have  a  cause,  so  re- 
move the  cause. 


Difficulties  in  Employing  Women 


General  Manager,  Colburn  Machine   Tool  Comf<anv 

THE  writer  has  read  your  editorial  in  the  January 
number  of  Industrial  M--\nagement  and  it  cer- 
tainly hits  the  nail  on  the  head.  The  question  of 
em]iloying  women  is  a  most  timely  one,  and  one  that 
should  be  kept  before  the  public  until  it  is  settled  so 
that  the  nation  will  get  the  benefit  of  the  work  of  the 
vast  army  of  women  that  are  available,  but  for  certain 
reasons  are  not  used  to  the  extent  they  should  be. 

In  the  writer's  opinion,  based  on  recent  experience, 
the  principal  difficulty  in  employing  women  is  the  atti- 
tude of  the  labor  unions.  To  illustrate:  The  Colburn 
Machine  Tool  Company  has  a  large  and  splendidly 
equipped  plant  located  in  a  small  city  where  the  living 
conditions  are  of  the  best.  There  is  plenty  of  sunshine, 
good  air,  beautiful  surroundings  such  as  trees,  grass 
and  tlower  beds,  in  fact  everything  to  make  working 
conditions  pleasant.  We  work  eight  hours  a  day,  pay 
time-and-one-half  for  overtime  and  double-time  for 
Sunday  work. 

We  pay  the  highest  wages  to  machinists  and  other 
labor,  but  in  spite  of  this  we  have  been  greatly  handi- 
capped on  account  of  not  being  able  to  get  sufficient 
help.  We  are  now  and  have  been  "full  up"  for  about 
three  years  with  important  war  business. 

We  exhausted  all  our  efforts  to  get  additional  men ; 
Vve  advertised  in  the  newspapers  for  hundreds  of  miles 
around ;  we  sent  employment  agents  to  the  large  cities ; 
we  offered  our  workmen  bonuses  for  getting  additional 
men — but  all  to  little  purpose.  Finally,  last  July  we  de- 
cided to  start  to  employ  women  in  some  of  the  depart- 
ments of  our  plant.  We  had  never  employed  women  in 
the  shop  before,  but  made  a  careful  investigation  first 
and  went  around  to  plants  in  other  cities  where  they 
were  employing  women  successfully  and  got  ideas  on 
the  subject. 

We  decided  that  we  could  use  about  50  women  on 
our  work,  putting  them  on  small  machines,  light  bench 
work,  fitting,  etc.  We  made  inquiries  and  found  that  we 
could  get  all  the  women  we  wanted,  in  fact,  they  wel- 
comed the   idea  because,    for   one   thing,   we   resolved 


from  the  start  that  we  would  pay  them  just  as  much  as 
we  paid  men  for  the  same  work. 

We  made  no  secret  of  the  fact  that  we  intended  to 
employ  women.  Rather,  we  gave  the  matter  all  the 
publicity  we  could,  thinking  that  this  would  let  it  be 
generally  known  that  we  wanted  a  lot  of  women.  We 
had  many  applications  and  actually  engaged  a  number. 
Meantime  we  went  ahead  and  fitted  up  special  quarters 
for  them  consisting  of  dressing,  toilet  and  rest  rooms. 

Objections  from  the  Men 

About  that  time  we  commenced  to  hear  rumors  of 
objections  on  the  part  of  our  men  employees  belonging 
to  the  machinists'  union,  and  finally  we  were  notified 
that  a  committee  representing  them  wanted  to  see  us. 
We  received  the  committee  and  found  that  they  were 
unalterably  opposed  to  our  employing  women  in  the 
shop  in  any  capacity.  They  were  afraid  that  the  women 
if  once  admitted  would,  after  the  war,  keep  the  places 
which  they  claimed  rightfully  belonged  to  men.  No 
amount  of  arguing  would  change  them  in  their  stand. 

We  had  a  strike  about  two  years  ago  in  regard  to  the 
eight-hour  day,  and  we  finally  granted  it  on  a  compro- 
mise, whereby  we  gave  the  eight-hour  day  and  nine- 
hours  pay,  but  we  did  not  grant  a  lot  of  other  demands 
made  at  the  same  time.  We  run  an  open  shop,  but  about 
two-thirds  of  our  machinists  probably  belong  to  the 
union.  They  have  given  no  trouble  since  the  strike,  in 
fact  we  have  not  had  a  committee  wait  on  us  for  a  year 
and  a  half  until  this  question  of  women  employees 
came  up. 

Rather  than  have  any  trouble  we  gave  up  the  idea  of 
employing  women  for  the  present.  We  put  about  seven 
or  eight  in  the  tool  room  and  stock  room  to  wait  on  the 
window,  look  after  the  stock  and  do  various  jobs  not  in 
these  two  departments.  They  do  not  run  any  machines 
except  hack  saws.  This  is  as  far  as  we  have  been  able 
to  get  in  employing  women  in  our  establishment,  not- 
withstanding the  fact  that  we  could_ still  use  50  of  them, 
if  the  machinists'  union  did  not  object. 

Objections  of  the  Public 
Aside  from  the  objection  on  the  part  of  the  union, 
we  have  found  that  the  general  public  also  objects  to 
some  extent.  Of  course,  we  would  not  care  abotit  this 
if  the  union  did  not  object,  as  we  felt  that  this  prejudice 
would  be  overcome  after  the  women  actually  worked  a 
V,  hile.  However,  as  it  seems  impossible  to  change  con- 
ditions at  present  we  thought  we  would  start  a  little 
educational  campaign  to  mold  gradually  the  sentiment 
around  here  in  favor  of  employing  v.-omen.  One  of  our 
local  papers  just  put  out  a  special  number  and  wanted 
us  to  take  space.  We  decided  to  take  a  page.  It  was 
a  sort  of  an  argument  in  favor  of  women  working  in  the 
manufacturing  industries.  The  illustrations  showed 
some  of  the  largest  hea\'y-duty  drill  presses  built  by  us 
being  operated  by  women  in  manufacture  of  large  shells. 

Although  these  machhies  are  made  by  us  in  our  plant 
in  Franklin,  and  are  operated  by  our  customers  witli  wo- 
men employees,  we  are  not  allowed  to  run  them  except 
by  men.  It  has  been  demonstrated  many  times  that  wo- 
men can  run  such  machines  as  well  as  the  men.  It  does 
seem  to  be  a  most  inconsistent  thing,  that  we  are  not 
allowed  to  operate  these  machines  in  our  shop,  when 
cnn-  customers  in  many  other  places  are  doing  so  - 

If  our  legislators  at  Washington  were  not  afraid  of 
the  consequences  they  would  take  steps  to  remedy  some 
of  these  wrongs  and  not  only  do  justice  to  all  women 
and  men  alike.but  thereby  overcome  one  of  the  greatest 
obstacles  in  winning  the  war  and  that  quickly. 
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nder?    What  Benefits 


DH-III 


L.  Chandler 


This  instcilhiienl  discusses  the  (luestiouj  ,-i  .wmi  h:tud 
of  medical,  hospital  and  nursing  service  should  be  pro- 
vided, and  then  turns  to  the  specific  problems  of  ben- 
efits for  various  forms  of  disability  and  deaths  of 
members  and  dependents.  The  problems  presented  and 
ansTevered  are  from  Number  30  to  47,  inclusive. 

Mr.    W.    L.    Chandler   has   had    experience   in   eiiery 

WHAT  should  a  benefit  association  do  for  its 
membership?  We  have  considered  various 
problems  pertaining  to  its  organization  and 
management  in  the  two  preceding  issues  of  Industrial 
Management.  Xow  we  must  decide  what  service  shall 
be  rendered  to  the  members,  what  limits  shall  be  placed 
upon  the  benefits,  and  later  on  must  determine  the 
amounts  of  daily  benefits  and  the  rates  of  dues  re- 
quired to  permit  such  benefits  safely. 

Problem  Number  30 
Should  an  Association  Provide  Free  Medical 
Service? 

This  is  one  of  the  problems  most  open  to  debate,  and 
is  receiving  a  great  amount  of  attention  everywhere. 
It  is  being  approached  from  both  the  angle  of  the  as- 
sociation and  also  from  that  of  the  self-interest  of 
employers  in  maintaining  their  forces  at  the  highest 
point  of  efficiency.  Difficulties  are  met  in  making 
satisfactory  arrangements  with  physicians  for  this 
service. 

Of  the  associations  rejxirting  to  the  Commissioner 
of  Labor,  20  per  cent,  and  30  per  cent,  of  those  report- 
ing direct  to  me,  maintain  free  medical  service,  but 
detailed  costs  and  plans  of  operation  are  not  ready  for 
tabulation. 

In  many  cases  the  function  of  the  association  physi- 
cian appears  to  be  not  to  render  complete  medical 
service,  but  more  to  guard  against  imposition.  In  some 
associations,  he  supplies  only  first  aid  treatment  in  case 
of  accidental  injuries.  In  others  he  acts  through  free 
consultation,   but  gives  no  medicine. 

Frequent  discussions  of  this  subject  discloses  a  gen- 
eral feeling  that  free  medical  service  for  association 
members,  for  all  employees  in  fact,  is  quite  desirable. 
-Man}-  feel  that  such  services  for  wives  and  dependents 
of  members  would  be  highly  beneficial  in  the  direction 
of  eliminating  one  of  the  greatest  causes  through  which 
members  or  employees,  get  into  the  hand  of  the  loan 
sharks,  leading  to  an  harrassed  mind,  domestic  trou- 
ble and  consequent   inefficiency. 

The  present  great  doubt  relates  to  the  question  of 
management.  .\  difficulty  due  to  malingering,  whereby 
both  the  physician  and  member  may  benefit  unjustly,  is 
a  big  factor  to  be  overcome.  Some  physicians  have 
been  paid  a  yearly  salary  of  a  stated  amount  per  mem- 
ber, but  the  service  has  been  criticised  as  indifferent. 

With  so  many  experimenting  with  this  question,  we 
shall  soon  have  more  definite  information  for  considera- 
tion. Medical  service  of  the  association  need  have  no 
relation  to  any  medical  supervision  of  employees  on 
the  part  of  the  employer.  However,  combining  these 
functions  offers  certain  advantages. 

Workmen's  compensation  laws  have  increased  the  in- 
terest of  employers  in  the  selection  of  the  right  man 


department  of  the  plant  of  The  Dodge  Manufacturing 
Company.  Of  late  years  he  has  specialized  on  the 
study  of  employees'  relations.  He  has  been  identified 
with  many  local  and  national  movements,  was  chairman 
of  the  Danger  Emblem  Committee  of  the  National 
Safety  Council,  and  is  now  chairman  of  a  committee 
of  the  National  Association  of  Purchasing  Agents. 

for  the  right  place,  and  in  guarding  against  the  placing 
of  men  subject  to  apoplexy,  etc.,  in  charge  of  equip- 
ment where  they  may  injure  themselves  or  others,  etc. 

Labor  distrusts  the  plans  for  medical  supervision 
on  general  principles.  I  suggest,  as  an  educational 
feature,  that  the  medical  inspection  of  employees  be 
handled  through  the  association  physician,  the  employer 
contributing  toward  the  expense  of  the  physician  to 
compensate  for  examinations  of  new  employees,  etc., 
provided  the  association  accomplishes  some  specified 
thing  as  a  condition  of  the  employer's  help.  In  this 
way,  the  men  will  be  in  closer  contact  with  the  work  of 
the  physician  and  therefore  will  see  its  advantages. 
(  See  Dr.  Steinmctz's  remarks  in  Problem  Number  3, 
page  35  of  the  January  number.) 

The  fact  that  the  association  physician  is  largely 
under  the  control  of  members  will  lead  them  to  realize 
the  benefits  which  they  derive  from  medical  consulta- 
tions as  a  preventive  of  disease.  The  problem  is  to 
guard  against  any  act  which  would  give  an  opportunity 
for  a  disturbed  mind  to  draw  the  conclusion  that  the 
information  given  to  the  doctor  might  be  used  dis- 
advantageously  in  some  manner,  sooner  or  later. 

If  men  can  be  brought  to  see  the  value  to  them  of 
medical  supervision,  they  will  crave  it  instead  of  fear- 
ing it  as  they  often  do  now.  Physicians  need  not  make 
free  visits  to  the  homes  of  members,  but  free  consulta- 
tions during  certain  hours  at  the  plant  have  produced 
favorable  results. 

Problem  Number  31 
Should  an  Association  Provide  a  Dentist? 

A  few  associations  now  have  arrangements  whereby 
the  teeth  of  members  are  examined  frequently  and  kept 
in  repair  constantly.  In  view  of  the  relation  of  the 
teeth  to  the  entire  physical  system,  it  would  seem  wise 
to  consider  this  point  carefully,  and  if  satisfactory' 
arrangements  can  be  made  with  local  dentists,  the  men 
can  be  taught  to  appreciate  the  value  of  such  service. 

The  examination  of  teeth  and  instructions  for  proper 
home  treatment  and  care  will  prove  a  good  step  in  the 
right  direction.  In  such  a  plan  the  members  would 
be  referred  to  a  dentist  when  treatment  was  needed. 

The  association  dentist  would  probably  secure  much 
of  this  extra  work  on  his  own  account  if  he  proved 
to  be  popular  with  the  members.  In  selecting  a  dentist 
great  care  should  be  exercised  to  pick  a  man  who  will 
become  popular.  It  is  through  such  popularity  that 
an  employer  may  expect  to  develop  sentiment  favorable 
to  his  plant  and  himself. 

Problem    Number  32 
Should  an  Association  Provide  an  Oculist? 

Tlie  eyes  play  a  part  fully  as  important  as  the  teeth 
and  often  are  the  cause  of  many  other  ailments.     Poor 
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eyesight  no  doubt  is  the  cause  of  frequent  accidents 
endangering   the    lives    of    employees. 

In  view  of  the  advantages  arising  from  having 
a  force  of  employees  of  known  soundness  of  body, 
establishments  may  well  consider  the  matter  of  absorb- 
ing the  entire  cost  of  the  free  medical,  dental  _  and 
ocular  inspections  and  service  as  far  as  it  is  maintained. 

This  plan  is  already  in  successful  operation  in  a  few 
concerns  and  C(jvers  all  employees.  In  most  cases,  the 
practitioners  are  on  duty  at  the  plant  only  at  certain 
specified  rimes.  Tn  many  associations,  the  physicians 
do  not  visit  the  homes,  but  prescribe  for  those  simpler 
cases  which  conic  to  them  while  they  are  at  the  plant. 

Problem   Number  33 
Should  .\n  Association  Provide  a  Nurse? 
A    few   establishments   have  nurses   on   duty  at   the 
plant  only,   while  in  other  cases   the  nurses  visit  the 
homes,  giving  advice  as  to  sanitation  and  allied  sub- 
jects.    This  is  not  a  common  arrangement,  however. 

Some  consider  the  services  of  a  nurse  as  of  value 
as  a  compromise  between  no  medical  service  and  full 
medical  treatment.  It  is  possible  to  spend  a  lot  of 
money  on  a  nurse  with  small  return,  just  as  on  a  physi- 
cian or  oculist,  unless  business  methods  are  followed. 

Nurses  are  of  two  types:  One  operates  with  math- 
ematical   precision,    follows    all    rules   and    regulations 
laid  down  in  the  most  formidably  rigid  hospitals,  and 
while  she  may  not  provoke  any  actual  ill-feeling  of  em- 
ployees  toward  the  establishment,   she  does  not  build 
up  any  of  the  good  will   so  essential   to  the  greatest 
success.     The  other  has  a  big  heart,  and  through  her 
treatment  of  the  sick  and  injured  may  build  up  rela- 
tions   between    the    employees    and    the    establishment 
which  will  prove  of  great  value  when  contrary  influ- 
ences develop   from  other  sources  from  time  to  time. 
Problem    Number  34 
Should  .\x  Association  Provide  Hospital  Treat- 
ment? 
A    few    establishments    maintain    private    hospitals, 
while  others  have  arrangements  with  nearby  public  in- 
stitutions.    In  these  cases,  the  service  seems  to  be  in- 
dependent of  membership   in  the  association,  and  ap- 
parently the  associations  do  not  provide   for  hospital 
service  except  as  it  may  be  paid  for  by  the  beneficiary. 
Some  employers   maintain  beds  at  nearby  hospitals 
for  the  free  use  of  their  employees  when  in  the  opinion 
of  the  plant  physician  the  employee  should  have  hos- 
pital treatment. 

Problem  Number  35 
Should  an  .Association  Provide  Benefits  for  Tem- 
porary Sickness  Disability? 
This  benefit  feature  is  provided  for  in  93  per  cent, 
of  the  associations.  Those  which  do  not  embrace  this 
benefit  are  organized  to  provide  death  benefits  only, 
except  one  for  permanent  disability  and  superannuation 
only,  and  two  for  superannuation  only. 

The  reports  did  not  distinguish  between  cases  due 
to  accidents  and  to  sickness,  but  of  all  associations, 
comprising  about  350,000  members,  certain  data  has 
been  compiled  as  is  shown  in  Table  2. 

Workmen's  compensation  does  not  cover  disability 
or  death  due  to  sickness  and  does  not  cover  accident 
when  ofif  duty,  so  the  association  may  well  cover  these 
whenever  the  compensation  act  does  not.  Unquestion- 
ably all  disability  should  be  covered  by  some  means, 
and  in  cases  where  compensation  enters,  the  by-laws 
may  provide  special  treatment  as  covered  in  Problem 
Number  36. 


Table  2 

.'VvERAGE  Temporary  Disability  of  429  Associations 

and  the  Employees'  Benefit  Associ.^tion 

OF  the  Dodge  Manufacturing  Co. 

Experience   for       Experience   of  association  at 
one      year      of  Dodge  Manufacturing  Co. 

429  associations  for    1915 

comprising 

350,000       mem-  Sickness      Sickness      Accidents 
bers.    Covers       and  only  only 

both    sickness.Accidents 
and   accidents,  combined 
.Average  cost  per 
member  for  one 
year      for     dis- 

'ability   benefits.       $34-'  $3-33  $2.74  $  -59 

Percentage  of  all 
members  receiv- 
ing disability 
benefits    in    one  ,  „ 

year   21%  297c  24%  '      5% 

Average  amount 
of  disability  per 

beneficiary    ....       191-'  I'oS  "-42  1241 

Average        length 

of  disability  per  , 

beneficiary    ....       22.2  days     11.2    days  11. o    days  12.2    days 
Average       length 

of  disability  per  „  .0  j.,  ., 

member     4-7  days       3-31  days     2.64  days     0..8  da>  s 

Problem  Number  36 
Should  an  Association  Provide  Benefits  for  Tem- 
porary Accident  Disability? 
Regardless  of  workmen's  compensation  or  employers' 
liabilfty  laws,  90  per  cent,  of  all  associations  pay  dis- 
ability benefits  for  accidents,  much  as  any  accident  in- 
surance company  would  pay  its  just  claims.  Of  these 
associations.  22  per  cent,  are  managed  at  least  m  part 
by  the  establishments. 

Some  establishments  have  been  reimbursing  the  as- 
sociations for  disbursements  due  to  accidents  to  mem- 
bers while  on  duty  in  lieu  of  payments  to  the  injured. 
The  workmen's  compensation  laws  interfere  with  such 
arr?n<Tements  in  most  states.  Some  associations  do 
not  pay  for  any  accidents  for  which  the  establishments 
are  liable  under  the  law. 

Of  the  associations  managed  by  employees  alone,  93 
per  cent,  pay  these  benefits":  a  very  few  restrict  them 
to  certain  definite  accidents  such  as  those  occurring 
when  on  duty,  when  going  to  or  from  work,  or  in  some 
cases  to  accidents  occurring  when  not  on  dut}-. 

Of  the  associations  managed  either  by  establishments 
alone,  or  jointly  by  employees  and  establishments,  91 
per  cent,  pay  temporary  disability  benefits  for  accidents. 
From  the  standpoint  of  temporary  disability,  work- 
men's compensation  affords  no  protection  against  acci- 
dents except  during  work  hours  in  regular  occupations 
which  in  some  few  industries,  may  be  safer  than  those 
spent  in  going  to  and  from  work.  Only  about  one-third 
of  the  actual  hours  in  a  year  are  covered  by  compeii- 
sation.  It  is  said  that  only  about  50  per  cent,  of  acci- 
dents disable  for  two  weeks  or  more,  so  that  in  states 
where  two  weeks  waiting  time  is  required,  compensa- 
tion of  itself  does  not  take  the  place  of  employees 
benefit  protection  where  such  benefits  begin  in  less 
than  two  weeks. 

When  compensation  awards,  say  fifty  or  sixty  per 
cent,  of  a  man's  wages  for  disability  due  to  work  ac- 
cidents, the  association  may  well  pay  the  balance  pro- 
vided the  combined  income  does  not  exceed,  say  ninety 
per  cent,  of  wages. 

In  this  wav.  benefits  received  due  to  the  employer 
paying  compensation  serve  to  reduce  tlie  cost  to  the 
association  and  help  to  create  reserves  and  permit  di- 


March,  1918 


THE  EMPLOYEES'  BENEFIT  ASSOCIATION 


221 


vidends,   which   will   later  be  shown  to  be  productive 
of  much  good. 

In  the  experience  for  191 5,  of  the  association  at  the 
Dodge  Manufacturing  Co.,  only  about  18  per  cent,  of 
the  benefits  paid  went  for  accidents  of  all  kinds,  and 
of  this  ampunt  83  per  cent,  was  paid  for  work  accidents, 
which  formed  81  per  cent,  of  all  accidents  experienced 
by  members  of  that  association. 

Problem   Number  37 

Should  ax   Associatiox    Provide  for   More   Than 

OxE  Period  of  DiSABiLiTvf 

Of  all  the  associations,  71  per  cent,  pay  temporary 
disability  benefits  for  sickness  or  accident  during  a  sin- 
gle specified  period  var}-ing  from  5  to  52  weeks  for  one 
disability,  or,  in  many  cases,  for  the  total  of  all  dis- 
ability benefits  as  a  maximum  in  any  year,  13  weeks 
being  the  general  period. 


r 

r 

r 

n 

n 

n 

/ 

2tt 
27 
26 
25 
24 
23 

WHAT  10 f  PER  WEEK  WILL  BUY           1 

Ten  Cents  fer  Week  will  buy  Benefits  of  One 

/ 

of  Waiting  Time  and  Periods  of  Disability 

/ 

1 

1 

/ 



— . 

— 

— 

— 

^ 

1 

i 

— 

— 

V 

^ 



22 

21 

i  / 

20 
19 

1 

) 

1 

18 

n 

16 

15 

1 

/ 

/ 

• 

/ 

/ 

; 

Copyri 

3ht  19 

8  by 

VLChondler 

0        I         Z       1,       A        5       6        7        8       9       10       II        I2IJI4 
WEEK   DAVS  OF  WWTINC  TIME  BEFORE  BENEFITS  BEGIN 

On  the  other  hand,  23  per  cent,  of  the  associations 
have  a  secondary  period  after  the  expiration  of  the 
first  one,  wherein  the  benefits  are  reduced.  Adding 
both  periods  together,  26  weeks  is  much  the  most  gen- 
era] total  term  for  these. 

The  remaining  6  per  cent,  have  three  and  four  per- 
iods, some  running  apparently  without  constitutional 
limits. 

Of  the  associations  with  three  or  more  periods,  one- 
third  have  no  constitutional  limits  for  the  last  period 
so  long  as  membership  is  maintained. 

The  average  disability  of  all  associations  for  one  year 
v.as  22.2  da\  s.  so  that  the  cases  of  temporary  disability 
extending  beyond  13  weeks,  which  is  the  most  popular 
first  period  limit,  are  very  much  in  the  minority ;  how- 
ever, the  Dodge  experience  indicates  that  cases  run- 
ning over  13  weeks  are  likely  to  be  cases  of  permanent 
disability. 

As  a  selling  point,  the  fact  of  having  a  secondary 
period  is  a  good  one,  and  for  the  few  unfortunates 
who  are  afflicted  for  a  long  time  and  consequently  are 
very  gi-eatly  in  need  of  funds,  the  secondary  period  is 
a  tremendous  benefit. 

The  1015  experience  of  the  Dodge  Association 
showed  that  their  cost  that  year  would  have  been  two 
cents  per  week  greater  for  each  member  if  they  had 
paid  one  dollar  per  day  disability  benefit  for  26  instead 


of  13  weeks.  Adding  50  per  cent,  to  this  for  safety, 
as  was  done  in  all  other  rates,  would  have  increased 
the  dues  for  disability  30  per  cent,  or  three  cents  per 
week,  in  order  to  have  doubled  the  period  of  possible 
benefits.  When  we  consider  that  the  man  who  is  dis- 
abled beyond  thirteen  weeks  is  tremendously  less  fortu- 
nate than  his  more  favored  brothers,  we  can  appreciate 
the  value  of  having  protection  to  fall  back  on  for  a 
period  as  long  as  can  be  arranged. 

Problem   Number  38 

Should  an  Associatiox  Provide  Benefits  for  Per- 

MAXEXT  Disability  Due  to  Sickxess? 

Only  four  per  cent,  of  the  associations  pay  benefits 
of  this  kind.  This  showing  may  possibly  be  increased 
by  some  associations  where  the  by-laws  are  so  written 
that  some  unusual  case  might  be  decided  in  favor  of  a 
member  permanently  laid  up  by  some  occupational  dis- 
ease, or  where  loss  of  an  eye  is  covered  and  by-laws  do 
not  specify  that  it  must  be  lost  by  accident.  These  are 
very  remote  possibilities,  however,  and  probably  four 
per  cent,  is  about  right.  The  reports  do  not  distinguish 
between  accidents  and  sickness,  so  all  figures  are  com- 
bined and  given  under  Problems  36,  39  and  49. 

No  figures  are  available  at  this  time,  but  it  appears 
that  of  disability  due  to  sickness,  permanent  disabilitj' 
is  of  much  less  frequency  than  temporary  disability,  and 
tlie  experience  of  the  Dodge  Association  for  one  year 
shows  that  to  have  extended  the  period  of  disability 
benefits  for  both  sickness  and  accident  to  cover  six 
months  instead  of  three  would  have  increased  the  dues 
required  for  temporary  disability  30  per  cent. 

A  careful  investigation  of  the  cases  of  disability  of 
the  Dodge  Association  arising  in  1915  indicates  that 
any  case  running  more  than  13  weeks  may  well  be  con- 
sidered as  permanent  disability.  One  member  had  lum- 
bago and  returned  to  work  two  days  after  benefits 
ceased.  He  iiiiglit  have  been  sick  yet  if  benefits  had 
continued.  Others  either  died  or  were  still  disabled 
when  last  heard  from.  Some  cases  of  tuberculosis,  or 
other  diseases,  may  throw  a  slightly  different  light  on 
the  matter,  but  for  safety  we  should  look  upon  cases 
rimning  over  13  weeks  as  being  permanent,  until  we  can 
secure  more  accurate  data. 

Insurance  covering  permanent  disability  is  extremely 
desirable  from  humane  and  sociological  standpoints. 

Problem   Number  39 

Should  an  Associ.'vtion  Provide  Bexefits  for  Per- 

MAXEXT  Disability  Due  to  .'\ccident? 

Twelve  per  cent,  of  the  associations  provide  benefits 
of  this  nature.  A  quarter  of  one  per  cent,  of  the  mem- 
bership of  these  associations  received  such  benefits  in 
a  year.  The  figures  given  include  benefits  covering  sick- 
ness, as  well  as  accidents  in  four  per  cent,  of  the  asso- 
ciations, or  one-third  of  those  with  this  provision.  The 
average  cost  per  member  for  permanent  disability  for 
both  sickness  and  accidents  was  48  cents,  and  the  aver- 
age benefit  for  the  year  was  $194.76  per  beneficiary. 
This  is  equivalent  to  ,$48.60  for  13  weeks  or  2jX  times 
the  amount  per  beneficiary  for  temporary  disability. 

Disability  covering  accidents  beyond  the  protection 
of  compensation  should,  in  my  opinion,  be  covered  by 
insurance  as  soon  as  rates  can  he  established.  Can 
you  imagine  a  sadder  case  than  that  of  a  man  once 
well  and  a  good  provider,  laid  low  by  accident  or  dis- 
ease so  thai  his  loved  ones  are  in  actual  want  while 
he  realizes  that  if  he  were  only  dead  rather  than  dis- 
abled, his  family  would  be  provided  for  through  life 
insurance?     What  a  strong  temptation  toward  suicide. 
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Problem    Noxber  40 

Should  an  Assoclatiox  Provide  Benefits  for  the 

Death  of  Memhers  Due  to  Sickness? 

A  provision  of  this  kind  is  found  in  83  per  cent,  of 
the  associations.  In  the  statistical  reports,  no  distinc- 
tion is  made  between  sickness  and  accidents,  so  the  fig- 


should  be  made  between  deaths  due  to  sickness  and 
accident,  and  workmen's  compensation  awards  may  well 
be  ignored  in  awarding  death  benefits.  Deaths  due  to 
accidents  are  apparently  much  less  frequent  than  those 
due  to  sickness. 

Burial   or   death   benefits   should   be   paid   regardless 
of  whether  death  was  the  result  of  sickness  or  accident. 


EFFECT  OF  WAITIMG  TIME  AND  DURATIOU  OF  BENEFITS  UPON  BENEFIT  COSTS 

NUMBER  OF  DA.yS  J)UR».TIOM  OF  DISABILITY-  SUNDAYS  OMlTTEt 


NOTE:- 

A  waiting  fime  of  tivo  ivefh&  as  of /en  found 
in  tvorffn7ens  compensation  /o*vs  tvou/d  eliminoie 
h5%  of  the  coses  of  over  tf7ree  ctoys  duration 
as  cfiarted. 


DURATION  OF  DISABILITY  by  percentage  of  cases 
experienced  by  the  Dodoe  Mutual  Relicf  Association 
in  the  ijear  1915. 

Benefits  t)egon  after  3  datjs  and  ceased  not  to 
exceed  13  weefrs.  Sundays  omitted.  Nearly  all  cases 
whicti  ran  over  t3  iveeks  were  permanent  disability 
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ures  include  both.  These  benefits  vary  from  $io  to 
$2,ooo.  The  average  death  claim  paid  in  one  year  is 
$209.76.  For  the  year  reported,  the  average  cost  per 
member  of  such  associations  for  these  death  benefits 
was  $1.45- 

The  death  rate  per  1,000  members  was  6.7,  being 
lower  than  the  general  death  rate  of  the  country,  due 
to  the  fact  that  only  able  bodied  persons  can  gain  or 
retain  employment  in  the  industries.  This  fact  con- 
tributed toward  the  differences  between  death  benefits 
in  these  associations  and  straight  life  insurance. 

The  mobility  of  employees,  together  with  their  usual 
improvidence,  makes  it  difficult  to  provide  a  form  of 
benefit  to  remain  available  after  a  member  has  ceased 
to  be  employed  in  the  establishment  to  which  the  as- 
sociation is  attached,  except  as  it  may  some  day  be  done 
through  a  Federation  of  Benefit  Associations. 

Of  the  classes  of  industries,  each  represented  by 
10,000  or  more  members,  the  death  rates  per  1,000  are 
as  follows 

Iron  and  steel  rolling  mills  6.7 
Machinery  manufacturers  6.5 
Coal  mining  5.6 

Street  railways  8.8 

Wholesale  and  retail  stores     5.5 

Unquestionably  some  amount  of  death  or  burial  ben- 
efit should  be  provided,  because  it  can  be  handled  with- 
out much  additional  overhead  cost  and  may  be  had 
for  2.5  cents  per  week  for  each  member  (for  a  benefit 
of  $100  at  death)  with  a  fair  margin  of  safety  in  the 
rate. 

Comparison  with  the  cost  of  industrial  insurance 
shows  this  cost  to  be  very-  favorable,  not  as  a  sub- 
stitute, but  as  an  additional  source  of  benefit. 

Problem   Number  41 

Should  an  Association  Provide  Benefits  for  Death 

OF  Members  Due  to  Accident? 

Data  given  under  Problem  Number  40  must  be  con- 
sidered here  also,  as  the  associations  in  their  reports 
did  not  distinguish  between  deaths  due  to  sickness  and 
those  due  to  accidents.  Ninety  per  cent,  of  all  associa- 
tions provide  death  benefits  for  accidents.  Ten  per 
cent,  of  these  apply  them  only  to  accidents  when  on 
duty.  Eighty-three  per  cent,  pay  for  both  sickness  and 
accident. 

Death  benefits  are  usually  for  no  more  than  burial 
purposes   and   amount   to   so  little   that  no  distinction 


There  is  no  reason  why  a  man  should  leave  his  family 
any  more  money  because  his  death  resulted  from  one 
cause  than  another.  Policies  of  accident  insurance 
\\hich  pay  double  benefits  for  certain  accidents,  which 
are  necessarily  infrequent  to  permit  such  payments, 
take  advantage  of  the  human  inclination  to  gamble. 
There  should  be  more  of  mutualit}'  in  an  association. 

Problem   Number  42 

Should  an  Associ.\tion  Provide  Benefits  for  the 

Death  of  Members'  Wives? 

Twenty-two  per  cent,  of  all  associations  have  such  a 
provision.  Their  annual  cost  for  this  service  averaged 
about  25  cents  per  member.  All  members  paid  the 
same  dues.  This  experience  covers  65,889  members, 
of  which  3.7  out  of  each  thousand  received  such  benefits 
in  a  year,  the  average  benefit  being  $63.19. 

Local  conditions  may  affect  the  answer  to  this  ques- 
tion. Labor  now  pays  very  high  rates  for  industrial 
insurance,  due  to  the  necessarily  high  cost  of  doing  such 
insurance  business  as  it  must  be  done  under  present 
plans.  The  cost  of  sending  a  collector  to  the  home  each 
week  to  collect  small  premiums  is  excessive  in  com- 
parison with  a  plan  whereby  the  amounts  are  paid  to 
the  association  through  the  payroll  along  with  the  sick- 
ness and  death  premium  covering  the  member  himself. 

It  has  been  estimated  that  26,000,000  persons  in  the 
L^nited  States  carry  industrial  insurance,  paying  $120,- 
000,000  per  year,  the  average  policy  being  Si 27.  The 
average  premium  is  about  nine  cents  per  week,  indi- 
cating the  reason  for  the  high  cost  of  collection. 

It  is  also  interesting  to  note  that  the  number  of  per- 
sons carrying  industrial  insurance  in  the  L^nited  States 
was  78  per  cent,  greater  than  in  Great  Britain,  but  the 
aggregate  amount  of  insurance  premium  was  practically 
no  greater,  indicating  in  this  country  either  lower  rates 
or  smaller  policies,  or  both. 

Apparently  five  cents  per  week  is  a  safe  rate  for  a 
$100  benefit  for  death  of  wife,  provided  a  reasonable 
number  of  the  members  insure  their  wives.  In  fact. 
I  believe  this  rate  can  be  lowered  as  soon  as  some  ex- 
perience is  gained  to  point  the  way. 

The  insurance  of  wife  and  other  dependents  can  be 
handled  through  the  association  more  cheaply  than 
through  stock  companies,  and  this  has  a  tendency  to 
attract  inen  to  the  organization.  In  some  cases,  it  may 
help  reduce  the  frequency  of  the  turn-over  of  men. 
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Problem    Number  43 
Should  an  Associatiox  Provide  Benefits  for  Death 

OR  Disability  of  All  Dependents  of  Members? 
Ten  per  cent,  of  all  the  associations  pay  benefits  for 
the  deaths  of  dependents  of  members.  The  average 
cost  for  this  service,  covering  other  than  wives,  was 
about  -28  cents  for  each  member  of  these  associations 
(44,381  persons),  of  whom  six  in  each  thousand  re- 
ceived such  benefits  in  a  year,  the  average  benefit  being 
.i;43.46.  These  benefits  range  from  about  Sio  for  a 
stillborn  child  to  $25  for  the  death  of  an  18-year-old 
child,  $50  for  father,  mother,  brother  or  sister,  and 
in  one  case  $100  for  the  death  of  a  daughter  in  charge 
of  the  household  of  a  member  who  Had  no  wife  (or 
husband). 

Apparently  no  association  has  covered  either  tem- 
porary or  permanent  disability  of  either  wives  or  other 
dependents.  The  matter  seems  like  quite  a  long  step 
now,  but  if  the  associations  are  looked  upon  as  the 
easiest  means  of  enabling  labor  to  provide  against  future 
adversity  along  the  lines  of  sickness  and  accident,  I 
believe  we  shall,  in  a  few  years,  see  this  feature  em- 
bodied under  suitable  regulation  in  many  of  the  asso- 
ciations. 

xA.s  a  step  in  this  direction,  it  seems  possible  to  cover 
with  ample  safety,  deaths  of  dependent  children  over 
two  and  under  sixteen  years  of  age  at  the  rate  of  four 
cents  per  week  for  a  $50  benefit.  The  rates  may  be 
reduced  as  experience  warrants.  This  rate  is  intended 
for  those  cases  where  only  the  members  insuring  chil- 
dren pa}-  the  dues  for  such  coverage. 

The  a\erage  cost  of  28  cents  per  year  given  in  this 
problem  covers  cases  where  all  members  pay  the  same 
dues.  This  indicates  that  two  cents  per  week  for  all 
members  would  permit  an  association  to  pay  safely, 
say,  about,  $100  at  the  death  of  any  dependent  (wife, 
child,  mother,  etc.),  of  any  member  until  enough  ex 
perience  was  had  to  determine  more  scientific  rates. 

Tliere  is  considerable  question,  however,  about  the 
willingness  of  labor  to  accept  this  sort  of  a  plan  where 
all  members  pay  the  same  dues  regardless  of  whether 
they  have  dependents  or  not.  That  can  be  best  deter- 
mined by  a  vote  in  each  case. 

E.xtract  from  By-Laws  of  Dodge  Manufacturing  Company 
Association 

.\rt.  VIII.  Sec.  4.  Members  of  this  association  may  each 
take  the  various  benefits  at  the  corresponding  rates  of  dues, 
provided  that  no  member  shall  receive  from  all  sources  tem- 
porary disability  benefits  in  excess  of  ninety  per  cent,  of  his 
average  wages   for  the  three  months  preceding  disability. 

This  permits  each  member  to  insure  his  dependents 
or  not,  as  he  chooses.  The  rates  are  made  high  enough 
to  distribute  the  cost  over  the  members  who  subscribe 
for  the  protection.  See  Problem  Number  17  in  the 
February  issue,  page  no. 

Problem    Number  44 
Should  Temporary   Disability   Benefits   Be   Com- 
puted BY  THE  Day,  Week  or  Month  ? 

Six  per  cent,  of  the  associations  pay  by  the  day;  87 
per  cent,  by  the  week ;  one  per  cent  by  the  month  ;  the 
remaining  six  per  cent,  did  not  specify.  .\  few  do  not 
pay  for  a  fraction  of  a  week.  It  would  appear  to  make 
little  difference  whether  payments  are  computed  by  day 
or  week,  provided  fractions  of  a  week  or  month  are 
prorated,  otherwise  the  question  is  important. 

Regardless  of  the  frequency  of  the  payment  of  ben- 
efits, the  unit  of  measurement  should  be  one  day  in 
order  to  treat  all  members  fairly,  and  benefits  should 
be  paid  with  the  same  frequency  as  the  wages  of  the 
establishment.    Labor  is  generally  accustomed  to  wages 
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based    upon    daily    rates;    consequently,    daily   benefits 
paid  weekly  or  less  otten  are  usually  desirable. 

Problem    Number  45 

How   Soon   After  Joining   Should   a    .Member   Be 

Eligible  for  Disability  Benefits  ? 

Of  the  associations  paying  temporary  disability  ben- 
ehts,  42  per  cent,  provide  that  members  are  eligible  as 
soon  as  they  join  the  association.  It  is  mterestin^x  to 
see  that  this  provision  is  found  in  88  per  cent,  of  the 
associations  managed  by  establishments,  in  S4  per  cent 
of  those  managed  jointly;  and  in  only  35  per  cent,  of 
those  managed  by  employees.  Fifty-eight  per  cent 
ot  the  associations  require  a  specified  length  of  mem- 
bership ranging  from  one  week  to  12  months 

Ihirty-eight  per  cent,  of  the  associations  having  a 
specified  time  require  membership  of  either  30  divs 
4  weeks  or  one  month ;  26  per  cent,  require  either  qo 
days,  12  weeks  or  3  months;  11  per  cent,  require  either 
00  days,  8  weeks  or  2  months:  10  per  cent,  require  6 
months  while  the  remaining  15  per  cent,  are  thinly 
scattered.     A  few  pay  at  once  in  case  of  accident 

I  he  purpose  of  requiring  a  period  between  joining 
the  association  and  drawing  benefits  is  to  prevent  em- 
ployees from  joining  to  draw  benefits  for  a  disability 
due  to  sickness,  which  they  feel  coming  on  them  o'r 
to  which  they  have  been  exposed.  A  medical  inspec- 
tion and  an  investigation  before  acceptance  in  connec- 
tion with  a  period  of  30  davs'  wait,  during  which  new 
members  are  not  eligible  for  benefits  except  for  acci- 
dents, should  prevent  loss  from  disability  resulting  from 
diseases  contracted  before  joining. 

Problem   Number  46 

'\\'hen  Should  Temporary  Dl-^ahimtv  Benefits 
Begin? 

Of  all  associations  93  per  cent,  pay  temporary  dis- 
ability benefits.  Twelve  per  cent,  of  these  associatons 
begin  payments  from  the  date  of  disability  without 
restriction.  Thirty-one  per  cent,  pay  from'  the  start 
for  disabilities  continuing  for  periods  varying  from 
more  than  two  days  to  more  than  two  weeks.  Ten  per 
cent,  pay  after  a  waiting  period  of  from  one  to  six 
days.  Thirty-two  per  cent,  do  not  pay  for  the  first 
seven  days.  Four  associations  require  more  than  seven 
days,  two  of  them  not  paying  for  the  first  two  weeks. 
Ten  per  cent,  pay  from  the  start  of  accident  disability, 
a  few  specifying  that  it  must  be  an  accident  while  o'n 
duty,  and  they  have  periods  varying  from  one  to  four- 
teen days  before  payments  begin  for  sickness. 

This  question  of  temporary  disability  benefits  has 
aroused  considerable  discussion  in  connection  with 
workmen's  compensation  laws.  The  usual  purpose  of 
an  association  is  to  help  the  members  when  they  cannot 
help  themselves.  If  they  can  help  themselves  through 
disability  of  short  duration,  say  the  first  three  days, 
the  cost  of  maintaining  the  association  will  be  vastly 
less  and  dues  will  be  correspondingly  lower  than  wheii 
benefits  cover  the  first  three  days.    See  Chart,  page  222. 

Several  short  periods  of  disability  coming  close  to- 
gether might  be  as  unfortunate  for  the  member  and  the 
association  as  one  of  longer  duration  and  consequentlv 
should  be  covered  by  a  provision  whereby  the  total 
disability  in  a  fixed  period  of  time  is  taken  into  ac- 
count when  computing  benefits.  Extract  from  By-Laws 
Dodge  Manufacturing  Company  Association,  Art.  VIII. 
Sec.  19.  Any  conscientious  efforts  on  the  part  of  disabled 
members  to  return  to  work,  which  may  actually  result  in  re- 
lapse, causing  two  or  more  short  periods  of  disability  instead 
of  one  longer  one.  shall  not  deprive  them  of  the  benefits  they 
would  have  recei\  cd,  had  thc\  remained  away  from  work.   They 
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shall  not,  however,  be  iiaid  benefits  for  the  days  on  which  they 
work.  , 

Sec.  20.  Convalescent  members  able  to  work  part  time,  may 
receive  partial  benefits  in  keeping  with  the  facts  at  the  dis- 
cretion of  the  directors. 

The  law  recently  enacted  by  Congress  covering  com- 
pensation for  employees  of  the  United  States  Govern- 
ment in  cases  of  accident  and  occupational  diseases  in- 
cludes a  provision  for  three  days  waiting  time.  This 
law  has  the  support  of  the  American  Association  for 
Labor  Legislation  and  undoubtedly  represents  the  views 
of  our  foremost  socioligists.  Similar  laws  in  Switzer- 
land and  Germany  have  three  days,  while  England  has 
one  week  and  our  former  United  States  law  had  15  days. 
The  Dodge  Association  has  always  paid  benefits  be- 
ginning with  the  fourth  day,  so  that  no  statistics  per- 
taining to  claims  for  disability  for  a  shorter  waiting 
time  are  available. 

One  very  bad  practice  is  found  occassionally :  -A.n 
association  may  provide  that  benefits  begin,  say,  after 
the  first  three' days,  unless  the  disability  extends  be- 
yond a  specified  time,  say  one  or  two  weeks,  when 
payment  is  then  made  for  the  whole  time.  This  is 
equivalent  to  saying  that  if  a  member  who  is  disablecl 
for  a  period  approximating  the  specified  amount  of 
time  will  only  stay  home  a  few  days  longer,  the  associa- 
tion will  not  only.pav  benefits  for  the  extra  time  ofi,  but 
will  give  him  a  bonus  consisting  of  the  benefits  covered 
by  the  waiting  time.  For  example :  a  v/aiting  time  of 
four  days  may  be  cited ;  a  member  sick  two  days  gets 
nothing,  but  if  he  will  malinger  two  days  he  will  re- 
ceive benefits  for  all  four  days.  Xo  further  comment 
is  necessary. 

PROBLEit  Number  47 
Should  an  Association  Limit  the  Period  or 
Amount  of  Benefits  for  Temporary  Disability? 
Four  per  cent,  of  the  associations  have  no  provision 
in  their  bv-laws  to  limit  the  length  of  time  during 
which  a  inember  may  receive  benefits  for  temporary 
disabilitv.  Some  of  these  provide  for  a  specified  length 
of  time' as  a  maximum  for  each  year,  but  apparently 
pay  such  benefits  each  year  as  long  as  disability  con- 
tinues. 

Associations  are  of  three  classes:  Those  limiting  the 
number  of  weekly  benefits  in  one  year;  those  limiting 
the  benefits  to  a  certain  number  of  weeks  for  each 
disability  regardless  of  how  many  disabilities  there 
may  be 'in  a  year;  and  those  which  limit  the  amount 
of  benefits  bo'th  for  one  disability  and  for  one  year. 
As  shown  previously,  some  have  as  many  as  four  per- 
iods for  one  disability,  each  succeeding  period  carry- 
ing a  smaller  benefit  than  the  one  before  it  until  the 
last  one  sometimes  is  very  small. 

Ten  per  cent,  of  the  associations  provide  for  dona- 
tions from  the  treasury  to  disabled  members,  or  ex- 
tensions of  periods  according  to  the  merits  of  extreme 
cases.  The  Dodge  Association  puts  all  incomes  from 
merchandise  sales,  etc.,  into  an  emergency  fund  and 
loans  this  out  without  interest  in  some  cases. 

Table  3  shows  the  various  periods  and  the  number 
of  associations  in  which  each  method  prevails. 

With   13  weeks  as  the  most  popular  period  and  22 
•    days  as  the  average  disability,  the  cost  of  periods  longer 
than  13  weeks  is  less  than  their  relative  lenghts  would 
suggest. 

The  experience  of  the  Dodge  Association  during 
191 5,  together  with  what  is  known  of  experience  else- 
where, indicates  that  for  three  cents  additional  dues 
each  week,  they  could  pay  $1  per  day  benefits  for  26 
weeks  instead  of  13.     It  is  interesting  to  note  that  the 


cost  of  this  extra  13  weeks  is  the  same  as  the  difference 
in  cost  of  the  10  days  between  three  and  13  days  wait- 
ing time.     See  Chart. 

T.ABLE    3.      RELATIVE    P0PUL.\RITY    OF   THE    VARIOUS    LIMITS    OF   TIME 
DURING    WHICH    ASSOCIATIONS     PAY    DISABILITY    BENEFITS 
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Before  selecting  the  length  of  period,  careful  con- 
sideration should  be  given  to  all  phases  of  this  problem. 
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The  degree  of  success  in  insfalliiit/  efficiency    -  .    -     ,' 
depends  upon   the  judgment  used   in  handlin"   labor — 
upon  the  understanding  of  the  tabor  mind.   And  proper, 
intelligent,  sympathetic  care  of  the  labor  mind  is  hard 
to  get  among  foremen   and   minor  executives. 

Mr.  Charles  M.  Horton,  member  of  the  American 
Society  of  Mechanical  Engineers,  was  educated  in  the 
public  schools  of  Nezv  York  City  and  at  the  University 

MAN  who  does  one  job  well  will  do  all  jobs 
well.  Of  course,  the  jobs  themselves  must  be 
of  a  kind,  in  that  they  call  for  certain  fixed 
capabilities.  But  even  so.  A  neat  toolmaker,  for  in- 
stance, will  do  a  neat  job  of  typewriting,  once  he  gets 
his  hand  in.  He  is  that  kind  of  workman — if  so  be  he 
is  that  kind  of  workman.  Having  commonsense,  and 
the  trick  that  goes  with  it,  of  reasoning  from  cause 
to  effect,  he  will  cut  to  the  obvious  in  his  work  as 
surely  as  he  will  have  his  working  tools  always  where 
he  can  instantly  lay  his  hands  upon  them.  A  man  of 
methodical  mind,  I  believe  such  a  man  is  called. 

At  any  rate,  such  a  man  in  an  industrial  plant  is  more 
to  be  chosen  than  great  riches,  because  such  a  man 
is  shai-ply  representative  of  that  which  is  synonymous 
with  great  riches  in  an  industrial  plant — efficient  pro- 
duction. Nor  will  such  a  man  ever  give  trouble.  He 
know's  what  he  knows,  and  takes  a  great  pride  in  it ; 
and   because  h  i  s 

work  gives  him  the  i';;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;:;;;::;;;:;:;;;;™;;;;;;;;;;;;;;;;;;;;;;;;;:^ 
opportunity  to  ex- 
ercise that  which 
he  knows,  he  will 
take  a  great  pride 
in  his  work  and 
will  hold  to  it 
quietly  and  gladly. 

Foremen  with 
Judgment 


Ralph  Waldo  Emerson  said  that  every  institution  is  but  the 
lengthened  shadow  of  a  single  man.  Good  judges  of  men  are  scarce 
— that  is  generally  accepted.  A  good  judge  of  men  will  surround 
himself  with  other  good  judges  of  men.  and  his  institution  will 
enjoy  a  maximum  of  labor  efficiency  and  a  minimum  of  labor  diffi- 
culties. Find  a  concern  that  is  always  having  labo-  t-oub'es  and 
you  will  find  a  concern  that  needs  reorganizing  at  the  top 


The  world  of  industry  is  ever  on  the  watch  for  such 
men.  Industrial  heads  will  inform  you  that  such  men 
are  scarce.  Such  men  are  not  scarce — we  are  a  nation 
of  born  skilled  mechanics.  What  is  scarce,  how- 
ever, is  a  type  of  boss  or  foreman  capable  of 
judging.  Executives  for  the  most  part  get  their 
reports    on    the    labor    situation    in    their    respective 
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of  A'ezv  Mexico.  He  served  a  drafting-room  appren- 
ticeship and  has  had  twelve  years'  experience  in  de- 
signing special  machinery.  During  a  part  of  that 
period  he  was  in  the  employ  of  the  JVestinghouse  Ma- 
chine Company,  and  was  personal  designer  to  Mr. 
George  IVestinghouse  in  the  gas-engine  division.  As 
an  avocation  he  has  pursued  literary  work  for  years, 
writing  for  both  fiction  and  technical  publications. 

Bosses  of  the  "  Smooth  "'  Type 

Too  man}-  men  of  the  other  type  are  occupying  po- 
sitions of  authority  in  the  industrial  world  today.  Tliey 
may  be,  and  frequently  are,  good  judges  of  w-ork  when 
that  work  is  turned  out.  But  when  it  comes  to  judging 
the  man,  or  men,  \Aho  turned  out  the  work,  they  are 
what  is  technically  known  as  "flivvers."  They  won  to 
their  present  incumbencies,  as  I  have  said,  on  qual- 
ities that  are  best  described  as  "smooth."  They  are 
likable — possessed  of  the  thing  that  makes  them  ac- 
ceptable to  those  above  them — have,  in  a  word,  a  some- 
thing that  makes  for  success  in  a  social  way  rather 
than  in  an  executive  way.  As  a  situation  it  should  not 
be.  The  qualities  that  make  a  man  a  success  in  a  social 
v/ay  do  not  always  make  for  his  success  in  an  executive 
wav.  The  contrary  is  usually  true,  I  should  say. 
A  man  given  to  correct  analysis  of  men  and  measures 

is  more  often  than 
i;;;;;;;;;;;:;;;;;;;;;;;;;;;;™;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;"";!!!!;™;;^^^^^^  'lot  a  man  of  in- 

dependent thought 
and  action.  H  e 
generally  is  a  man 
impatiently 
intolerant  of  sham 
o  r  buncombe  o  r 
chicanery,  and,  be- 
cause he  can  de- 
tect these  as  far  as 
''''''''"''"'''''''''™  he  can  smell  them, 

he  frequently  is 
rather  more  rugged  than  smooth  in  his  intercourse  with 
men.  \\  hich  of  itself,  and  quite  obviously  on  the  face 
of  it,  checks  advancement.  Such  a  man  is  generally 
unpopular.  I\Ien  twist  about  uneasily  under  his  search- 
ing gaze.  They  judge  him  to  be  without  diplomacy, 
do  not  like  him,  refuse  to  elevate  him  to  a  position  of 
authority.     In  this  they  err.     For  such  a  man  would 


plants  from  these  middle  men,  and  because  these  mid-  make  the  best  kind  of  petty  boss  or  foreman.  He  would 
die  men  are  advanced  more  often  than  otherwise  to  be  coldly  fair  where  fairness  was  due.  Contrarywise, 
positions  of  petty  authority  on  qualities  best  described     he  would  be  critical  where  criticism  was  in  order.    And 


as  "smooth."  Their  word  is  very  likely  to  be  inefficient 
— based  on  error  in  judgment.  That  it  is  so  is  lamen- 
table— but  it  is  no  less  .so.  Indeed,  the  hell  in  industry 
— if  there  is  a  hell  in  industry — is  due  to  this  fact.  It 
makes  for  friction.  It  makes  for  friction  by  reason  of 
the  discontent  which  it  engenders  in  workmen,  who 
themselves,  often  keen  judges  of  men,  are  keen 
judges  of  the  weaknesses  frequently  found  in  the 
men  in  power  immediately  above  them.  So  I  say  the 
trouble  lies  not  in  the  scarcity  of  efficient  labor.  Rather, 
n  lies  in  the  scarcity  of  petty  bosses  and  foremen  of  a 
type  capable  of  judging  correctly  on  labor  matters. 


because   of   his   knowledge   of   men   and   measures   he 
would  make  few  mistakes. 

An  Incident  from  the  Dr.vwing  Room 

I  once  knew  a  man  whom  I  shall  call  Mr.  Sparrow, 
because  Sparrow  was  not  his  name.  Sparrow  was  one 
vast  ingratiating  smile — to  twist  a  Dickens  phrase — and 
he  was  a  sort  of  go-between,  a  runner,  out  of  the  chief 
engineer's  office.  That  is  to  say.  Sparrow  was  active 
between  the  chief  engineer's  office  and  all  departments 
operating  under  this  office.  One  of  these  departments 
was  the  drafting-room,  of  course,  which  was  without 
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an  established  head  at  the  time,  owing  to  the  fact  that 
the  organization  was  a  new  one,  and  matters  were  in 
a  state  of  confusion  more  or  less.  |The  drafting-room 
carried  a  small  corps  of  draftsmen,  and  because  Spar- 
row walked  with  a  sort  of  hitchy  gait,  the  boys  early 
had  tacked  this  nickname  upon  him. 

One  Saturday  morning,  as  the  draftsmen  were  bent 
over  their  boards  trying  to  get  a  job  cleaned  up  so 
they  could  get  away  for  the  afternoon,  Sparrow  entered 
the  room  with  his  usual  crowliop,  carrying  in  both  hands 
some  blueprints  and  sketches.  He  was  smiling,  as  usual 
—his  superior  sort  of  smile.  He  stepped  over  the 
threshold  actively,  and,  breezing  over  to  one  of  the 
drafting-boards,  slapped  the  blueprints  and  sketches 
down  upon  it.  Then  he  gazed  around  over  the  men 
with  the  air  of  one  about  to  bestow  favors  upon  tm- 
deserving  relatives — or  something.  Presently  he  gave 
utterance  to  some  words.    Said  Sparrow : 

"Fellows,  we're  working  tomorrow." 

That  was  all. 

It  was  all  he  said.  Yet  instantly  every  head  in  the 
room  lifted,  and  in  every  eye  there  was  a  look  of  pro- 
nounced belligerancy.  The  organization  was  one  that 
paid  ofif  semi-monthly,  and,  while  it  did  not  pay  for 
overtime  it  did  pay  for  holidays  and  days  off, 
and  consequently  was  not  an  unsatisfactoi^y  in- 
stitution at  all  to  work  for.  Nor  were  the  men  a  dis- 
satisfied group  of  workmen.  They  had  toiled  long 
hours  overtime  on  a  number  of  occasions;  and  more 
than  once  had  spent  Sunday  in  the  office.  So  it  wasn't 
the  men.  Yet  that  little  announcement  of  Sparrow's 
whipped  them  into  a  feeling  of  instant  rebellion.  It 
was  not  what  he  said ;  it  was  the  way  he  said  it. 

For  one  thing,  he  was  not  bestowing  a  favor  upon  the 
draftsmen,  although  his  whole  manner  and  tone  of  voice 
indicated  that  he  believed  that  he  was.  And  yet  he 
himself  might  not  have  felt  that  way  about  it.  He 
was  just  a  poor  judge  of  humanity.  For  it  brought  on 
trouble  later.  Not  one  of  the  men  came  to  the  office 
the  next  day,  Sunday,  and  one  of  the  men  even  failed 
to  appear  Monday  morning.  Tuesday  this  man  pre- 
sented himself  quietly  and  handed  in  his  notice.  Evi- 
dently he  had  feared  a  wrathful  hand  and  had  secured 
himself  against  it  by  getting  another  position.  Nor  was 
that  all.  By  the  following  Saturday  two  other  men  had 
quit  the  concern.  And  all  because  of  a  lamentable  lack 
of  insight  into  character  on  the  part  of  a  petty  boss. 
No  doubt  Sparrow  reported  to  his  chief,  when  the  mat- 
ter was  brought  up,  that  draftsmen,  good  draftsmen, 
were  scarce,  and  labor  troubles  were  common  anyway. 
Efficient  Labor  is  Truly  Plenty 

Labor  we  have  in  plenty,  and  efficient  labor  we  have 
m  plenty  also.  And  there  is  a  deal  of  satisfaction  among 
the  majority  of  workmen.  But  ihe  more  capable 
a  man  is  the  more  quickly  will  he  become  of- 
fended over  errors  in  judgment  concerning  himself  on 
the  part  of  his  immediate  superiors.  Nor  will  such  a 
man  remain  satisfied  for  long  under  a  petty  boss  or 
foreman  whose  qualities  for  holding  the  job  are  a  ready 
smile  and  a  neat  trick  of  turning  a  witticism  when 
greeted  by  a  superior. 

Sparrow  was  the  other  kind — I  am  inclined  to  linger 
on  this  element  bearing  on  labor  in  the  industrial  world, 
because  of  its  very  great  importance,  and  because  also 
it  has  not  been  given  serious  consideration.  Sparrow 
was  not  a  judge  of  men.  He  held  his  position,  as  was 
plainly  evident,  by  reason  of  an  ingratiating  manner  to- 
ward'his  superiors.  The  chief  unquestionably  liked 
Sparrow.  Sparrow  himself  unquestionably  was  a  suc- 
cess in  his  own  little  circle  of  friends  and  acquaintances 


outside  the  office.  Xo  doubt  Sparrow  was  "there"  in 
that  poignant  way  which  is  sought  and  accepted  as 
marking  a  man  "eligible"  in  our  narrow  social  circles. 
Sparrow  could  probably  tel!  a  good  story,  if  need  be, 
and  perhaps  could  carve  a  roast  or  flop  off  a  turkey 
wing  or  leg  with  due  skill.  But  when  it  came  to  read- 
ing with  sure  efifectiveness  the  character  and  whims  and 
foibles  of  men  not  of  his  protracted  acquaintance,  he 
was  more  than  a  bull  in  the  china  department^he  was 
a  downright  nuisance  and  a  loss  to  the  concern.  Yet 
how  could  the  chief,  as  Sparrow  was  the  sole  medium 
between  the  draftsman  and  the  chief — how  could  the 
chief  know  that?  Especially  if  the  chief  was  a  poor 
judge  of  men,  as  is  not  infrequently  the  case. 

Poor  Judges  of  Men 

Show  me  a  concern  that  is  always  having  labor  trou- 
bles and  I  will  show  you  a  concern  that  needs  reorgan- 
izing from  the  top  clear  down  to  the  bottom.  The  work- 
men themselves  ma}'  remain.  They  have  nothing  to  do 
with  the  system  in  vogue  in  the  plant.  All  they  have  to 
do  for  the  returns  accruing  to  them  every  week  in  an  en- 
velope is  to  turn  out  a  certain  quantity  and  quality  of 
v.'ork.  Dissatisfaction  may  be  theirs,  or  it  may  not  be 
theirs,  depending  upon  certain  things.  But  of  one  of 
these  things  executives  may  be  assured.  If  dissatisfac- 
tion is  theirs  it  is  because  of  more  or  less  constant  fric- 
tion between  themselves  and  those  immediately  over 
them. 

This  is  due  to  faulty  selection  of  petty  bosses.  Faulty 
selection  of  petty  bosses  is  due  to  faulty  selection  of 
foremen.  Faulty  selection  of  foreman  is  due  to  faulty 
selection  of  superintendents.  Faulty  selection  of  super- 
intendents is  due  to  faulty  selection  of  managers.  And 
so  on,  although  this  thing  today  is  being  remedied 
through  so-called  "employment  managers."  The  inno- 
vation is  wise,  if  the  employment  manager  has  been 
well  selected,  as  he  will  be  if  the  manager  has  been. 

Sparrow's  Error  of  Judgment 
Let  us  return  for  a  moment  to  Sparrow.  ■  Had  Spar- 
row put  his  announcement  this  way :  "Fellows,  the  chief 
wants  you  to  work  tomorrow,"  and  had  said  it  with  a 
quiet  smile;  or  had  he  said,  "Fellows,  it  looks  pretty 
much  as  if  we're  all  slated  to  work  tomorrow,"  and 
had  said  it  with  a  sober  countenance ;  or  had  he  said, 
announcing  it  modestly:  "I  don't  like  it  myself,  boys, 
but  the  chief  is  being  pushed  for  this  job,  and  if  you 
could  manage  to  come  down  in  the  morning,  he  would 
consider  it  a  very  great  favor  to  him."  I  say,  if  Mr. 
Sparrow  had  come  into  the  drawing-room  and  made 
his  announcement  in  a  fashion  following  any  one  of 
these,  the  response,  I  verily  believe,  would  have  been 
favorable,  and  the  gang,  to  a  man,  would  have  been 
on  the  job  the  next  day — and  no  trouble.  But  no,  Mr. 
Sparrow-  breezed  into  the  room,  slapped  the  sketches 
and  blueprints  down  upon  the  table,  and  by  manner  and 
tone  of  voice  and  ill-selected  choice  of  words  gave  the 
draftsmen  to  understand,  willy-nilly,  that  tliey  were  to 
work  the  next  day.    He  did  not  understand  his  men. 

Efficiency  and  Judgment 
Which  brings  me  around  to  the  efficiency  side  of  this 
question.  Efficiency  is  a  thing  pretty  well  understood 
today — that  is,  the  methods  for  gaining  greater  efficiency 
are  fairly  well  understood.  Efficiency  organizations 
each  have  their  own  pet  tricks,  and  all  of  them  have  to 
do  with  ways  of  doing  a  thing  to  effect  savings  in  time 
and  material.  Most  of  them  fasten  their  attention  upon 
labor — the  human  element — and  after  getting  this  ele- 
ment well  in  hand  thev  turn  their  attention  to  routes  and 
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machines  and  the  manifolding-  of  papers.  That  thev 
lealize  the  importance  of  skilled  labor  to  effect  satis- 
factory- results  is  obvious. 

That  nearly  all  attempt  to  crowd  an  organization  of 
workmen  through  the  same  gage  of  sieve  is  also  ap- 
parent. That  it  can't  be  done,  many  have  learned  to 
then-  utmost  dismay.  Workmen  cannot  be  handled  suc- 
cessfully in  groups,  any  more  than  children  can  be 
educated  successfully  in  groups.  Educators  are  com- 
ing to  recognize  this  great  truth,  and   industrial   men 

of  affairs  also  must  come  to  recognize  certain  truths 

of  themselves  well-known  among  the  lower  strata  in 
industry— in  their  own  game.  A  man  is  an  individual, 
a  unit,  the  composite  of  thousands  of  ancestors. 

Your  Way  Not  His  W.-w 
You  cannot  make  an  ox  saw  wood.  Not  as  you  your- 
self would  saw  it — directly.  But  this  you  can  do.  You 
can  purchase  a  circular  saw ;  belt  it  to  a  treadmill ;  lead 
your  ox  into  this:  tie  him  fast  to  the  bar;  throw  off 
your  clutch.  The  ox  will  feel  himself  slipping,  and 
will  begin  to  mount  the  endless  wheel— and  saw  your 
wood  for  you.  But  please  notice.  He  will  saw  your 
^^-ood  in  his  way  and  not  in  your  wa}-.  You  understand 
what  your  way  is.  Your  way  is  to  throw  a  length  of 
four-foot  stuff  into  a  sav/buck;  lay  firm  hands  upon 
your  trusty  bucksaw ;  and  fly  to  it,  making  motions  like 
a  \-iilain  on  a  handcar  making  his  escape  from  the  hero 
on  a  locomotive  going  eighty  miles  an  hour  in  a  hve- 
reel  movie.  But  to  get  back.  The  ox  is  sawing  the 
wood  in  his  way. 

Pretty  much  the  same  thing  must  be  done  in  this 
matter  of  labor.  Not  that  workmen  in  the  mass  at  all 
resernble  the  ox.  Merely,  I  have  taken  an  extreme  case 
to  bring  out  my  point.  However,  the  work  of  labor  is 
frequently  that  of  own  brother  to  the  ox.  Often  it  is 
an  endless  grind,  having  neither  head  nor  tail,  and  so 
•completely  devoid  of  middle. 

But  to  try  to  make  a  lefthanded  man  do  a  stunt  with 
his  right  hand  which  without  thought  he  would  do  with 
his  left  hand,  is  like  trying  to  change  the  color  of  his 
hair  by  the  simple  process  of  suggestion.  It  cannot  be 
done.  He  will  listen  attentively  to  your  explanations. 
But  when  your  back  is  turned  he  will  calmly  continue 
to  do  the  thing  as  he  has  always  done  it,  unless  he  is 
a  fool.  And  unless  he  is  a  fool  also,  his  way  of  doing 
it,  for  him,  will  be  the  best  and  the  quickest  way.  Be- 
cause— to  flash  back  to  my  opening  paragraphs — we  are 
a  nation  of  born  skilled  mechanics.  That  means  that 
inherently  we  know  "how." 

American  Initiative 

I  am  minded  to  tell  of  an  incident  which  will  illus- 
trate .\merican  initiative.  It  happened  in  an  American 
drafting-room.  Three  men  were  assigned  the  job.  The 
job  was  in  a  hurry  and  the  work  was  equally  distributed 
among  the  three  men — an  Austrian  who  had  been  in 
the  country  perhaps  two  years ;  a  Serbian  who  had  been 
in  the  States  perhaps  a  year;  and  a  representative  of  a 
long  line  of  ancestors  who  had  done  their  bit  toward 
making  this  country  what  it  was — and  is — his  family 
had  been  in  America  nearly  three  centuries.  The  job, 
as  I  say,  was  in  a  hurry.  It  consisted  of  tracing  a  great 
many  verj'  small  drawings,  about  9x12  inches  in  size. 
The  chief  scattered  the  sheets  around  on  the  three  draw- 
ing boards,  and  told  the  boys  to  push  the  job. 

One  draftsman,  the  Austrian,  after  removing  the  job 
he  was  working  on,  tacked  down  one  of  the  rush  draw- 
ings, made  a  guess  with  the  shears  as  to  the  size  of 
tracmg  he  would   require,   and   presently   was  tracing. 
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It  took  him  perhaps  five  minutes  to  get  under  wav.    He 
paid  no  attention  to  the  other  men. 

One  of  these  men,  the  highly  educated  Serbian  was 
engrossed  in  the  work  of  getting  under  wav  also.  This 
man  tacked  down  not  one  but  three  of  the' small  draw- 
ings, covered  the  three  with  a  single  large  piece  of 
tracing  cloth,  and  himself  fell  to  work.  The  border 
lines,  the  pencilling  off  and  inking  in,  would  be  taken 
care  ot  later,  as  also  would  those  of  the  job  being 
tackled  by  die  Austri?.n.  Perhaps  eight  minutes  were 
consumed  b}-  this  man  in  getting  under  way. 

But  not  so  the  third  man— the  American  of  long  Amer- 
ican lineage.  Having  observed  the  methods  exercised  by 
his  two  associates— with  somewhat  of  a  sardonic  grin  on 
his  face— he  himself  got  busy.  He  first  counted  the 
number  of  drawings  which  had  been  apportioned  to  him 
to  trace.  There  were  ten  or  twelve  of  them.  Having 
ascertained  the  number,  he  then  spread  his  whole  board 
with  a  single  piece  of  tracing  cloth,  laid  off  in  pencil 
the  size  of  the  sheets  to  be  traced,  inked  in  the  border 
Imes  to  a  number  equal  to  the  number  of  sheets  re- 
quired. Then  he  cut  them  up;  laid  them  aside;  tacked 
down  as  many  of  the  small  drawings  as  his  board  would 
accommodate.  Atter  this  he  covered  each  with  a  piece 
of  tracing  cloth— already  cut  to  size  and  with  border 
lines  inked— and  began,  as  the  second  man  had  done 
to  trace  a  whole  batch  at  once.  Needless  to  say,  he 
finished  his  job  far  ahead  of  either  of  the  others  '  He 
was  able  to  do  this  owing  to  the  fact  that  he  had  com- 
pleted all  similar  jobs  connected  with  the  task  at  once 
—trimmed  all  sheets  at  once,  inked  all  border  lines  at 
once,  tacked  all  drawings  down  at  once,  traced  all 
drawings  at  once.  \Mien  the  last  drawing  was  traced 
the  whole  job  was  completed. 

American  Labor 

Labor— American  labor— is  like  that.  Where  a  job 
requires  som  initiative,  American  labor  excels.  Yet 
I  hear  some  executive  saying  that  his  own  labor  is  most- 
ly foreign  and  that  none  of  his  jobs  call  for  initiative. 
.^A\  right — as  far  as  it  goes.  His  establishment  may  be 
overrun  with  foreigners— and  probabh-  is  if  it  is  an 
Eastern  shop— but  all  tasks,  no  matter  how  infinitesmal, 
or  how  often  repeated,  day  in  and  day  out,  require  at 
some  time  or  other  in  the  process  some  initiative. 

Personally,  I  never  shave  myself  the  same  way  twice, 
and  I  have  been  at  it  a  good  many  years.  The  major 
processes  I  do  indeed  repeat— such'  as  honing  the  razor, 
lathering  my  face  and  raking  it  down  with  the  took 
But  there  repetition  ends.  I  do  the  job  sometimes  in 
ten  strokes,  sometimes  in  fifteen;  sometimes  in  long 
strokes,  sometimes  in  a  number  of  short  ones.  But 
never  in  the  same  way  twice.  Nor  does  the  most 
skilled  barber  shave  all  his  customers  in  the  same  way. 
Muscle  and  Mind 

So  with  any  task  or  operation  performed  thi-ous,'h 
muscle  and  mind  working  one  with  the  other— one 
under  the  influence  of  the  other.  The  mind  is  really 
the  controlling,  the  guiding,  agency,  and  the  mind  tci'l! 
wander,  at  times,  no  matter  how  engrossing  or  how 
mechanical  the  job.  And  it  is  just  here  where  beautiful 
precision  of  movement  slips.  A  machinist  may  pick 
up  a  part  from  his  tray,  place  it  in  his  lathe  and' chuck 
it  fast,  set  his  tool  and  start  the  first  cut.  all  as  he  has 
done  the  thing  twenty  times  before  without  perceptible 
variation  in  his  movements  one  against  the  other,  and 
on  the  twenty-first  time  fall  down  to  such  an  extent 
that  he  will  lose  (he  time  he  has  gained.  It  is  purclv  a 
case  of  mind  over  matter,  and  mind  e\er  was  and  ever 
will  be  a  varying  and  a  variable  constituent  to  be  dealt 
with. 
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If  purchasing  is  properly  June  materials  are  obtained 
when  they  are  required,  of  the  exact  quality  and  quan- 
tity specified,  and  at  the  lowest  price.  The  general 
methods  by  which  these  ends  may  be  achieved  are  given 
in  this  article. 

Mr.  G.  .Sumner  Small  is  a  graduate  of  the  Polytech- 

THE  conditions  of  the  material  market  brought 
about  by  the  war  have  given  industry  a  new 
conception  of  the  function  of  purchasing.  Be- 
fore the  war  the  question  of  price  seemed  to  play  the 
most  important  part,  but  under  the  new  conditions 
the  paramount  question  is,  Can  the  goods  be  purchased 
and  dehvered  by  the  time  they  are  needed  for  manu- 
facturmg? 

While  the  saying  holds  good  that  the  first  profit  in  a 
business  is  in  the  purchasing,  the  attempt  to  purchase 
cheaply  by  beating  the  market  is  frequently  carried  to 
a  point  where  it  approaches  speculation  or  gambling  in 
futurities.  Some  concerns  even  go  so  far  as  to  encour- 
age their  purchasing  agents  to  speculate  by  holding 
tfiem  accountable  where  a  price  fell  after  purchase  was 
made,  or  because  an  additional  quantity  was  not  pur- 
chased before  a  price  rose. 

While  there  are  several  commodities,  of  which  a  good 
example  is  coal,  which  varies  in  price  with  the  season, 
and  in  the  purchase  of  which  the  purchasing  agent 
is  able  to  take  advantage  of  low  prices  by  stocking 
up,  as  a  general  rule  speculation  in  purchasing  ma- 
terials is  equivalent  to  speculation  in  wheat  or  in  stocks, 
and  has  about  the  same  opportunities  for  success.  The 
purchasing  agent  who  purchases  at  a  time  and  in  quan- 
tities in  accordance  with  the  requirements  of  consump- 
tion, and  at  the  lowest  quotation  at  the  time  of  pur- 
chase, usually  comes  out  ahead  and  best  serves  his 
concern. 

In  a  recent  case  a  concern  lost  many  thousands  of 
dollars  in  speculation  and  seriously  embarassed  its  man- 
ufacturing department  through  a  shortage  of  material, 
by  holding  off  on  necessary  purchases  because  of  the 
belief  that  war  time  prices  would  not  hold.  Tlie  ex- 
ecutives refused  needed  pig  iron  at  $22  per  ton  and 
finally  covered  at  $46  per  ton :  this  was  but  one  of  many 
materials  in  which  they  gambled  on  the  wrong  side 
of  the  market. 

Functions  of  a  Purchasing  Department 

The  fvmctions  of  a  purchasing  department  in  the  or- 
der in  which  the  author  has  found  them  to  be  of  the 
greatest  importance  in  producing  profits  for  manufac- 
turers, are  as  follows : 

(a)  Obtaining  the  delivery  of  materials  at  the  time 

they  are  required. 

(b)  Obtaining  materials  of  the  exact  quality  for  the 

results  required. 

(c)  Purchasing  at  the  lowest  possible  price. 

Examples  of  Poor  Follow  Up  Methods 

One  of  the  best  illustrations  in  the  author's  experience 

of  the  conditions  which  may  arise  in  a  concern  due  to 

poor  follow  up  methods  in  the  purchasing  department 

was  A  small  concern  manufacturing  heat-treating  fur- 


nic  Preparatory  School  and  the  Polytechnic  Institute, 
Brooklyn,  New  York.  From  1908  to  the  present  time 
he  has  served  numerous  firms  as  a  consulting  engineer 
and  efficiency  expert,  his  experience  including  almost 
every  line  of  endeavor.  He  is  one  of  the  senior  engi- 
neers on  the  staff  of  C.  E.  Knoeppcl  &  Company. 

naces.  The  furnaces  were  constructed  almost  entirely 
from  purchased  castings  and  parts.  The  manufacturing 
consisted  largely  of  assembly  work. 

An  investigation  in  the  assembly  department  showed 
an  amazing  condition.  Figuring  roughly  by  weight, 
there  was  enough  material  on  hand  to  construct  over 
one  hundred  furnaces,  but  in  no  case  were  all  the  parts 
on  hand  that  were  necessai-y  for  the  complete  manu- 
facture of  any  one  furnace.  The  assembly  department 
was  filled  with  semi-completed  furnaces  on  which  work 
had  been  stopped  because  of  lack  of  parts.  [The  as- 
sembly crews  iiad  to  be  continually  switched  from  one 
job  to  another  as  the  needed  parts  came  in,  were  fre- 
quently idle  and  the  consequent  assembly  cost  was  so 
great  that  there  was  grave  doubt  as  to  whether  the 
concern  would  be  able  to  remain  in  business.  The  in- 
stallation in  the  purchasing  department  of  a  simple, 
businesslike  follow-up  system  corrected  the  difficulties 
and  put  the  concern  on  an  excellent,  profit-making  basis. 

The  manufacture  of  automobiles,  especially  those 
manufactured  largely  by  assembling  purchased  parts,  is 
another  good  example.  The  economical  manufacture  of  • 
automobiles  is  largely  dependent  on  the  maintaining  of 
a  uniform  flow  of  parts  through  the  plant,  of  a  daily 
production  of  a  uniform  number  of  cars,  and  this  is 
largely  dependent  on  purchasing.  A  car  cannot  be 
completed  in  the  assembly  department  unless  every  last 
necessary  part  is  on  hand.  It  is  impossible  to  have  the 
parts  flow  to  the  assembly  department  in  the  order  and 
quantities  in  which  they  are  required  unless  there  is 
a  comprehensive  system  of  purchasing  which  obtains 
the  deliveries  of  the  parts  needed,  or  the  material  from 
which  the  parts  are  to  be  made,  at  the  time  necessarj'. 

The  manufacturer  of  an  excellent,  though  much  de- 
rided small  car,  was  forced  at  one  time  to  ship  his  cars 
to  dealers,  minus  hoods  because  the  hoods  were  not  on 
hand  when  required.  The  plant  had  a  notably  excellent 
planning  system,  but  in  this  case  failed  to  give  proper 
consideration  to  the  ability  of  the  vendor  to  live  up  to 
his  contract.  The  purchasing  agent  must  guard  against 
the  tendency  on  the  part  of  vendors  to  accept  attrac- 
tive orders  for  a  specified  delivery  date,  when  there 
is  no  possibility  of  their  being  able  to  meet  their  promise. 
Obtaining  Desired  Deliveries 

If  a  purchasing  department  is  to  be  organized  so  as 
to  deliver  material  to  the  plant  at  the  time  at  which 
it  is  required,  the  following  points  must  be  provided  for: 
(a)  The  purchasing  department  must  be  supplied 
with  information  concerning  the  material  wanted,  and 
the  exact  date  on  which  delivery  is  wanted,  a  sufficient 
time  in  advance  of  the  delivery'date  required  to  enable 
them  to  obtain  delivery  on  that  date  under  the  existing 
market  conditions. 


March,  1918 


ORGANIZING  A.  PURCHASING  DEPARTMENT 


229 


(b)  The  purchasing  department  must  keep  the  man- 
ufacturing department  posted  in  regard  to  the  length 
of  time  in  advance  of  requirements  that  material  must 
be  ordered  to  obtain  the  dehverj^  wanted. 

(  c )  Where  there  is  any  doubt  of  the  ability  of  the 
vendor  to  deliver  the  quantity  required  at  the  time  re- 
quired, an  investigation  of  the  vendor  should  be  made. 

(  d)  The  requests  for  quotations  and  the  purchase 
orders  should  be  followed  up  systematically  and  per- 
sistantly  until  the  required  goods  have  been  received. 

It  is  evidently  unfair  for  a  concern  to  expect  its  pur- 
chasing agent  to  obtain  the  delivery  of  material  in  two 
months'  time  where  the  existing  delivery  time  is  four 
months,  nor  can  he  be  expected  to  buy  at  the  lowest 
prices  on  short  time  delivery.  Where  a  purchasing 
agent  is  forced  to  insist  continually  on  exceptionallv 
short  deliveries,  he  becomes  a  pest  to  vendors.  Tliey 
may  have  to  upset  their  manufacturing  schedules  to 
meet  his  demands,  and  if  the  vendors  are  crowded  with 
orders  he  will  be  the  first  customer  dropped  as  his 
business  is  undesirable. 

Plaxnixg  Purch.-\sixg 

The  purchasing  agent  should,  as  a  routine  matter, 
deliver  to  the  manufacturing  planning  department  at 
regular  intervals  a  list  showing  the  existing  delivery 
time  required  for  each  of  the  various  classes  of  material 
purchased.  The  manufacturing  planning  department  is 
then  able  to  arrange  to  plan  its  material  requirements 
sufficiently  in  advance  to  allow  ample  purchasing  time. 
If,  after  this  information  has  been  given,  the  purchas- 
ing agent  is  not  given  the  length  of  time  to  purchase 
as  stated  on  his  list,  and  the  goods  are  not  received  in 
time,  the  blame  lies  on  the  manufacturing  planning 
department. 

All  requisitions  on  the  purchasing  department  should 
have  on  them  the  date  on  which  the  delivery  of  material 
must  be  made.  If  the  time  allowed  to  purchase  is  not 
sufficient,  the  purchasing  agent  should  notify  the  author 
of  the  requisition  stating  when  delivery  can  be  expected. 

Reliability  of  Vendors 

Where  large  contracts  are  made  with  vendors,  an 
in\e5tigation  of  the  ability  of  the  vendor  to  meet  the 
deliveries  specified  should  be  made.  Inquiries  among 
the  vendor's  customers  may  show  that  due  to  careless- 
ness or  inadequate  planning  methods  the  vendor  is 
chronically  late  in  his  deliveries.  In  some  cases  the 
vendor  is  willing  to  be  penalized  in  case  he  fails  to 
deliver  on  the  dates  specified.  The  law  does  not  allow 
penalties  in  contracts  but  does  allow  reimbursing  for 
losses  sustained.  A  clause  may  be  inserted  in  the  con- 
tract stating  that  in  case  of  failure  to  deliver  on  the 
date  specified  the  vendor  shall  pay  a  certain  sum  each 
day  until  delivery  is  made,  as  and  for  liquidated 
damages. 

In  times  of  good  business  vendors  are  seldom  willing 
to  submit  to  penalties  and  other  means  must  be  taken 
to  assure  the  desired  deliveries.  The  author  has  seen 
a  manufacturing  concern  accept  a  large  contract  \vhich 
a  later  investigation  showed  the  concern  was  not  me- 
chanically equipped  to  produce  and  could  not  be  me- 
chanicali\'  equipjjed  to  produce  in  the  time  given. 

The  only  means  of  protection  against  such  vendors 
is  to  make  an  actual  investigation  of  the  plant  capacity 
and  organization  of  the  concern  in  question.  The  pur- 
chasing agent  is  hardly  fitted  to  make  such  an  investi- 
gation and  must  arrange  to  have  it  made  either  by  a 
competent  man  from  his  own  concern  or  by  an  outside 
firm  of  production  specialists. 


Following  Up  Orders 

The  follow-up  system  might  be  called  the  mainspring 
of  the  purchasing  department,  for  satisfactory  purchas- 
mg  service  from  the  manufacturing  standpoint  is  almost 
wholly  dependent  on  it. 

A  follow-up  system  may  be  generally  described  as  a 
means  by  which  matters  to  be  taken  up  at  certain 
definite  times  are  automatically  brought  to  the  atten- 
tion of  the  person  concerned  at  the  time  specified.  The 
usual  machinery  for  such  a  system  is  merely  a  drawer 
file  indexed  by  dates.  If  a  matter  is  to  be  brought  up 
on  a  certain  date  it  is  filed  under  that  date  in  this  file. 
Each  day  the  matter  contained  in  the  file  for  the  date 
is  taken  out  and  given  to  those  interested.  In  this  way, 
on  the  date  set  the  matter  is  automatically  brought  to 
the  attenion  of  those  concerned. 

The  first  point  to  be  followed  up  in  purchasing  is 
the  obtaining  of  quotations.  When  a  quotation  is  writ- 
ten for,  a  copy  of  the  letter  should  be  filed  in  the  follow- 
up  file  by  the  date  by  which  a  reply  can  be  expected. 
The  length  of  time  allowed  naturally  depends  on  the 
distance  the  letters  have  to  travel,  with  an  allowance 
for  a  legitimate  time  for  the  concern  written  to  collect 
the  information  required  and  answer  the  letter.  If  no 
reply  is  received  by  the  follow-up  date  another  letter 
should  be  written.  In  many  cases  form  foUow-up  let- 
ters can  be  used  to  advantage. 

■  All  purchase  orders  should  specify  the  dates  on  which 
shipment  or  delivery  is  required,  however,  this  is  often 
not  sufficient  in  itself  to  assure  delivery  on  the  date 
stated  and  concerns  take  further  means  to  impress  the 
importance  of  the  delivery  date  on  the  vendor.  An 
eft'ective  means  is  the  inclusion  of  a  clause  on  the  order 
that  the  contract  is  not  binding  until  the  order  has  been 
acknowledged  and  the  specified  delivery  date  agreed 
to  as  part  of  the  contract.  Another  harsher  method 
is  to  state  that,  "  We  reserve  the  right  to  reject  all 
goods  not  delivered  on  or  before  the  date  specified." 
These  statements  are  generally  printed  in  red  so  as  to 
attract  the  attention  of  the  vendor. 

Some  concerns  have  obtained  good  results  by  inclos- 
ing an  extra  order  copy  to  be  returned  as  an  acknowl- 
edgment, or  by  having  an  acknowledgment  slip  attached 
to  the  purchase  order  by  perforations.  Either  of  these 
acknowledgment  forms  should  contain  an  agreement 
to  the  delivery  date  specified  that  must  be  signed. 

Establishing  Favorable  Relations  with  the 
Vendor 

The  purchasing  agent  will  often  obtain  valuable  in- 
formation in  regard  to  the  best  method  of  dealing 
with  vendors  from  the  sales  manager  of  his  concern. 
The  methods  by  which  favored  customers  obtain  the 
best  service  from  his  concern  will  be  the  best  methods 
for  him  to  adopt  in  dealing  with  vendors.  The  service 
you  obtain  depends  largely  on  the  moral  status  you 
establish.  If  they  learn  that  when  you  set  a  delivery 
date  you  mean  business  you  will  have  little  trouble  in 
obtaining  service. 

The  foregoing  point  is  well  illustrated  by  the  cus- 
tomers of  a  certain  foundry.  One  wrote  rather  tru- 
culent letters  to  which  no  attention  was  paid  while  a 
mild  request  from  the  other  brought  immediate  action. 
It  was  explained  to  me  that  the  truculent  one  was 
always  in  a  rush  but  forgot  all  about  the  letter  after 
writing  it.  and  that  they  would  not  hear  from  him  again 
if  they  delayed  the  order  a  month.  However,  when  the 
mild  one  wrote  it  meant  that  he  really  needed  the  goods 
and  they  liked  to  oblige  him. 
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The  success  of  the  mild  ciislonier  in  obtaining  what 
he  wanted  was  due  to  his  adequate  methods  of  planning 
and  following  up  his  purchases.  He  allowed  them  a 
reasonable  time  for  manufacturing  and  delivering  his 
orders,  but  if  his  goods  were  not  delivered  on  time 
they  invariably  heard  from  him.  In  the  unusual  cases 
in  which  he  requested  quick  delivery  they  knew  he 
actually  needed  the  goods  quickly  and  did  their  best 
to  help  him  out. 

The  easiest  method  of  following  up  orders  is  to  have 
an  extra'  copy  of  the  order  written  which  can  be  used 
for  filing  in  the  follow-up  file.  This  copy  should  have 
spaces  provided  on  it  for  making  notations  of  all  fol- 
low-up letters. 

The  first  matter  to  be  followed  up  in  regard  to  a 
purchase  order  is  the  receipt  of  the  acknowledgment. 
If  the  acknowledgment  is  not  received  within  a  reason- 
able time  a  letter  requesting  an  acknowledgment  should 
be  written.  After  receiving  a  few  letters  of  this  sort 
a  vendor  will  take  particular  pains  to  acknowledge  your 
orders  promptly. 

The  next  follow-up  point  is  the  receipt  of  the  invoice. 
If  you  have  allowed  yourself  a  margin  of  safety  on 
your  delivery  date,  that  is,  if  you  will  not  require  the 
goods  for  say  ten  days  after  the  delivery  date  set, 
and  you  are  dealing  with  a  reliable  vendor,  you  can 
place  your  follow-up  copy  of  the  order  at  the  date  on 
which  you  should  receive  the  invoice  if  the  goods  have 
been  shipped  when  promised. 

If  you  will  need  the  goods  on  the  delivery  date  or 
are  dealing  with  an  unknown  or  unreliable  vendor,  the 
follow-up  copy  should  be  filed  ahead  of  the  delivery 
('ate,  ;'nd  on  the  follow-u]>  date  a  letter  should  be 
written  reminding  the  vendor  of  your  order  and  the 
fact  that  you  will  need  the  goods  promptly  on  the 
delivery  date  set. 

The  purchasing  agent  will  find  it  advisable  to  retain 
in  his  department  two  copies  of  the  purchase  order 
and  also  the  purchase  requisition.  One  copy  of  the 
order  should  be  filed  in  the  follow-up  file,  the  other  copy 
should  be  filed  by  purchase  order  number  and  the  re- 
quisition copy  should  be  filed  by  the  department  order- 
ing the  goods  and  sub-filed  by  class  of  goods  ordered 

Purchasing  Goods  for  Stock 

The  purchase  of  goods  for  stock  should  be  handled 
somewhat  differently  than  the  purchasing  of  other 
goods. 

By  the  usual  method  the  stock  clerk  determines  that 
additional  stock  goods  are  needed  and  orders  the  goods 
purchased  by  sending  a  requisition  to  the  purchasing 
agent.  The  author  has  found  that  it  is  more  efificient 
and  requires  less  clerical  labor  if  the  stock  records  are 
maintained  in  the  purchasing  department. 

In  this  system  the  stock  clerk  is  taken  over  by  the 
purchasing  department.  When  stores  issues  material 
on  a  requisition,  instead  of  entering  the  material  given 
out  OH  the  stock  cards,  it  sends  the  requisitions  to  the 
purchasing  department  where  the  material  is  entered  on 
the  stock  cards  by  the  stock  clerk.  When  the  stock 
clerk  finds  that  more  material  must  be  ordered,  instead 
of  writing  a  requisition  he  merely  gives  the  stock  card 
in  question  to  the  purchasing  agent,  who  writes  his  pur- 
chase order  from  it.  This  saves  the  labor  of  writing 
requisitions.  The  constant  following  up  of  the  pur- 
chasing department  by  stores  for  needed  stock  goods  is 
also  eliminated  as  the  responsibility  for  maintaining  that 
stock  is  shifted  to  the  purchasing  department. 

The  entering  of  the  stock  requisitions  on  the  stock 
cards  keeps  the  purchasing  department  in  constant  touch 


with  the  quantity  of  stock  on  hand,  and  if  there  is  an 
unusual  run  on  any  stock  goods  they  are  aware  of  it  and 
are  able  to  hurry  in  their  purchases  of  the  goods  in 
question. 

For  convenience  in  purchasing,  space  is  provided  on 
the  stock  cards  for  entering  the  full  purchase  specifica- 
tions of  the  material  they  represent.  There  is  also  space 
at  the  top  of  the  stock  card  for  entering  the  names  of 
the  vendors  from  whom  the  goods  may  be  purchased 
and  their  quotations.  This  saves  the  purchasing  depart- 
ment the  work  of  keeping  a  separate  file  containing  these 
data,  and  gives  them  a  ready  record  by  products  showing 
vendors,  prices,  specifications,  last  purchase  price,  date 
of  purchase,  quantity  ordered,  date  ordered,  dat€  re- 
ceived and  also  the  quantity  of  the  goods  that  is  being 
used. 

C-ARRvi.vc,  THE  Le.ast  Stock  Necess.\ry  for  Require- 
ments 

-As  the  purchasing  department  is  responsible  under 
the  system  outlined  for  maintaining  an  adequate  amount 
of  all  stock  goods  on  hand,  it  becomes  its  function  to  de- 
termine the  minimum  amounts  of  stock  goods  to  be  car- 
ried, and  the  amounts  that  shall  be  ordered  at  one  time. 
The  definition  of  the  minimum  amount  of  stock  to  be 
carried  is  the  lowest  amount  to  which  the  stock  is  to 
be  allowed  to  fall  before  more  goods  are  ordered.  The 
minimum  amount  should  be  a  quantity  of  goods  suffi- 
cient to  last  until  more  goods  can  be  purchased  and 
delivered.  This  quantity  is  evidently  dependent  on  the 
quantity  of  the  goods  which  are  being  used  in  a  given 
time  and  on  the  length  of  time  which  it  takes  to  pur- 
chase more  goods. 

To  set  the  minimum  amoimt  for  any  item  of  stock 
goods  the  purchasing  department  determines  first  the 
length  of  time  which  will  be  required  to  puchase  the 
goods  and  have  them  delivered.  When  this  has  been 
determined  the  stock  card  is  referred  to  and  the  quan- 
tity of  goods  withdrawn  from  stock  for  an  equal  length 
of  time  are  determined  from  the  entries  on  the  card. 
This  amount  plus  an  additional  amotmt  for  a  margin  of 
safety  in  case  delivery  is  slow  is  set  as  the  minimum 
amount. 

The  minimum  amount  when  set  is  not  final  and  must 
be  changed  whenever  conditions  change.  Whenever 
entries  are  made  on  the  stock  card,  the  increase  or  de- 
crease in  the  use  of  the  material  should  be  noted  and,  if 
considerable,  the  minimum  amount  to  carry  should  be 
increased  or  decreased  in  proportion.  When  the  time 
required  to  purchase  certain  classes  of  goods  changes, 
the  stock  cards  for  that  class  of  goods  should  be  re- 
moved from  their  files  and  their  minimum  amounts 
should  be  changed  to  meet  the  new  conditions. 

The  amount  of  any  stock  item  that  should  be  pur- 
chased at  one  time  is  ordinarily  set  at  a  quantity  equal 
to  the  minimum  amount.  When  this  is  done  the  stock 
on  hand  and  the  investment  tied  up  in  that  stock  is  re- 
duced to  the  lowest  possible  figure.  There  are.  how- 
ever, times  when  this  procedure  is  not  advisable  such  as 
where  a  decrease  in  price  or  a  carload  shipment  can  be 
obtained  by  a  reasonable  increase  in  the  amount  of  the 
order. 

The  method  of  determining  when  it  is  necessary  to 
place  an  order  for  stock  goods  is  as  follows.  When  the 
stock  clerk  enters  on  the  stock  card  the  withdrawal  of 
material  and  finds  that  the  withdrawal  reduces  the 
amount  remaining  on  hand  to  or  below  the  minimum 
amount,  he  withdraws  the  stock  card  and  passes  it  to 
the  purchasing  agent  or  his  assistant  who  writes  a  pur- 
chase order  for  the  amount  to  be  ordered.    The  concern 
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ordered  from,  the  amount  ordered,  the  price  and  the 
date  are  entered  on  the  card,  and  it  is  returned  to  the 
stock  clerk.  When  it  is  returned  to  its  file  a  clip  signal 
is  attached  to  it  and  remains  on  it  until  the  goods  or- 
dered have  been  received.  By  this  means  all  stock  cards 
on  which  there  are  outstanding  purchase  orders  are  dis- 
tinguished b)-  a  flag  and  can  be  more  readily  located. 

PURCH.\SING  TO  EXACT  SPECIFICATIONS 

One  of  the  greatest  savings  that  can  be  made  in  pur- 
chasing is  by  purchasing  to  the  exact  specifications 
which  are  the  best  suited  to  the  intended  use  to  which 
the  material  is  to  be  put.  The  fault  of  buying  material 
of  a  far  better  quality  than  is  necessary  for  the  intended 
use  is  frequently  met  with.  On  the  other  hand  as  great 
a  loss  is  often  sustained  by  buying  materials  of  too  low 
a  quality.  This  results  often  in  material  waste,  or  in 
excessive  labor  cost  in  working  up  the  material  and  fre- 
quently means  dissatisfied  customers. 

In  a  silk  ribbon  mill,  what  appeared  to  be  an  evident 
saving  was  made  by  buying  an  inferior  qualit}^  of  silk. 
Investigation  showed  that  the  delay  to  looms  and  loss 
of  production  from  the  additional  breaking  of  threads 
with  the  inferior  quality  of  silk  as  compared  with  the 
better  quality  amounted  to  many  times  the  extra  cost  of 
the  better  grade  of  silk.  In  addition  this  meant  a  better 
product  and  more  satisfied  customers.  There  were, 
however,  more  expensive  grades  of  silk  yet  which  in- 
vestigation showed  it  did  not  pay  to  use  as  the  additional 
strength  and  reduction  in  thread  breakage  would  not 
pay  the  additional  cost. 

In  another  case  the  author  made  a  saving  for  a  brew- 
ery by  purchasing  their  coal  to  specification  as  to  the 
heat  units  per  fXDund  and  the  allowable  percentage  of 
sulphur.  •  Under  the  contract  as  drawn  up  a  bonus  was 
paid  for  coal  better  than  specifications  and  rebate  was 
gjiven  when  the  coal  fell  below  specifications.  The  con- 
tract was  made  with  the  same  company  that  had  previ- 
ously supplied  an  extremely  poor  quality  of  coal,  and 
was  closed  at  the  same  price  that  had  been  paid  for  the 
coal  formerly  supplied. 

For  ever\'  use  there  is  an  exact  quality  of  material 
which  best  serves  the  purpose.  To  find  this  quality 
careful  consideration  must  be  given  to  cost  as  compared 
with  reduction  in  waste,  saving  in  manufacturing  labor 
and  improvement  in  durability  or  appearance  of  the  fin- 
ished product. 

The  more  modern  large  plants  are  usually  equipped 
with  laboratories  where  the  exact  suitability  of  the  va- 
rious grades  of  material  for  the  intended  use  are  deter- 
mined and  purchase  specifications  drawn  up.  These 
laboratories  also  sample  and  test  all  incoming  material 
and  determine  if  it  is  the  quality  ordered.  The  testing 
of  purchased  goods  for  quality  is  as  important  as  weigh- 
ing or  counting  them  for  you  pay  for  quality  as  well  as 
quantity. 

While  the  purchasing  agent  is  u.sually  not  in  a  posi- 
tion to  start  and  manage  laboratories  for  the  testing  of 
goods,  he  can  at  least  show  the  management  the  im- 
jwrtance  of  such  a  step  and  the  probable  savings  to  be 
efTected. 

.^  start  in  the  right  direction  can  be  made  by  listing 
a  number  of  the  purchased  articles  and  questioning  their 
quality,  .^s  examples,  pencils  can  be  purchased  from  a 
cent  a  piece  up.  Is  the  quality  you  use  one  that  gives 
satisfaction  and  is  it  the  cheapest  that  will  give  satisfac- 
tion? Is  the  quality  of  paper  used  in  letters  and  forms 
consistent  with  the  use  to  which  they /are  put?  .\n  an- 
alysis of  purchased  goods  will  often  prove  surprising  in 
showing  up  u.seless  waste,  and  will  lead  to  savings. 


Reducing  the  Variety  of  Goods  Purchased 
Concerns  frequently  buy  a  variety  of  goods  far 
greater  than  is  necessary  to  meet  all  their  requirements. 
This  arises  sometimes  from  lack  of  standardization  in 
the  designing  of  their  products  and  sometimes  from  al- 
lowmg  each  department  to  order  supplies  in  accordance 
with  particular  whims.  The  results  are  a  very  much 
larger  stock  than  is  necessary,  the  ordering  of  goods  in 
small  quantities  at  higher  prices,  and  often  the  turning 
out  of  finished  products  for  which  it  is  difficult  for  the 
customers  to  obtain  repair  parts. 

This  inefficiency  can  also  be  readily  shown  up  by 
analysis.  Compare  the  types  of  certain  articles  used  by 
the  various  departments.  Is  there  any  reason  why  they 
should  not  all  use  the  same  type  ?  Analyize  any  special 
articles  or  special  sizes  or  qualities  of  articles  that  are 
purchased.  Is  there  not  a  standard  article  that  would 
answer  the  purpose  just  as  well?  Analyze  the  variety 
of  types,  sizes,  or  qualities  of  a  purchased  article.  Is 
there  a  sound  reason  why  so  many  kinds  are  used,  or  is 
it  just  carelessness?  An  analysis  of  this  sort  will  re- 
pay you  many  times  the  effort  expended  in  savings 
effected. 

Buying  .-\t  Lowest  Prices 

As  has  been  before  stated,  the  holding  oft'  of  purchase 
or  the  purchase  in  advance  because  of  the  belief  that 
prices  are  going  up  or  down,  is  dangerous  and  closely 
akin  to  speculation.  There  are  some  keen  judges  of 
business  conditions  who  may  profit  in  this  way  but  the 
average  man  would  do  well  to  leave  the  speculative  side 
of  purchasing  strictly  alone.  However,  there  are  legit- 
imate opportuinties  for  cheap  purchasing  at  quotations 
below  the  market  prices  and  tlie  purchasing  agent  should 
keep  closely  in  touch  with  market  conditions  through  the 
trade  papers  pertaining  to  the  goods  purchased. 

The  price  at  which  a  purchasing  agent  is  able  to  buy 
goods  is  dependent  on  the  current  prices  at  the  time  of 
buying  and  the  size  of  the  market  from  which  purchase 
is  made.  The  more  vendors  a  purchasing  agent  deals 
with  the  more  liable  he  is  to  be  able  to  purchase  at  the 
cheapest  price.  Except  where  prices  are  standard  there 
is  one  concern  selling  the  article  you  want  which  is 
quoting  the  lowest  price.  If  that  concern  is  not  on  your 
list  you  will  not  purchase  at  the  lowest  price. 

Whenever  an  advertisement  is  seen  of  a  concern  sell- 
ing any  of  the  articles  you  buy,  but  not  on  your  list  it 
should  be  added  to  your  list  and  quotations  written  for. 
If  they  sell  goods  that  you  carry  in  stock,  their  name 
should  be  entered  on  the  stock  cards  of  the  articles  in 
question.  If  they  sell  goods  purchased  but  not  carried 
in  stock,  their  name  should  be  entered  on  the  vendors 
card  for  the  articles  in  question. 

The  foregoing  gives,  in  brief,  the  principles  on  which 
the  author  has  reorganized  many  purchasing  depart- 
ments. The  giving  of  the  details  of  systems  and  forms 
has  been  avoided  as  they  seldom  apply  to  any  but  the 
particular  conditions  for  which  they  were  designed. 
Principles  are  universal  and  particulars  should  be  care- 
fullv  designed  in  accordance  with  the  principles,  but 
made  to  fit  the  individual  needs  of  the  case  in  hand. 


Measurement  of  Management 
By  Frederick  C.  Cobum 

Xdzal  Constructor  I'.  S.  .V.,  Maiiaper  Naval  J  ire  raft  I',ulnry 

LF.T   us   consider   the   stockholders   viewpoint   first. 
The    stockholders    are    the    owners    of    business. 
They  have   invested    capital    in   it  and   naturally 
look  for  a  return,  and  it  is  by  the  relation  between  the 
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amount  of  this  return  and  the  amount  of  capital  invested 
that  they  judge  the  management  or  the  efficiency  of  man- 
agement. There  are  many  evils  arising  out  of  this  habit 
of  stockholders,  especially  when  there  is  a  condition  of 
absentee  ownership.  There  is  a  tendency  to  run  down 
the  plant,  to  maintain  interest  and  dividend  payments, 
and  do  certain  things  in  order  to  support  the  market 
value  of  securities.  Stockholders  are  uneducated  as  a 
rule  in  regard  to  matters  of  industrial  management  and 
think  that  whenever  wages  are  raised  dividends  go  down. 
It  would  be  well  if  there  was  some  way  to  get  stock- 
holders to  study  the  balance  sheet  so  as  to  be  sure  the 
plant  has  been  maintained,  and  to  have  some  way  of 
learning  the  effect  of  raising  wages,  provided  the  raise  is 
based  on  a  quid  pro  quo. 

The  Customer's  Viewpoint 
The  cu.stomers,  or  what  is  the  same  thing,  the  public, 
look  at  the  quality  of  goods  produced  in  connection  with 
the  price ;  that  is,  they  want  quality  at  a  price  and  at  the 
same  time  they  consider  deliveries  and  service.  The 
matter  of  service  is  becoming  increasingly  important. 
Intrinsically,  so-called  service  is  worthless,  for  if  the 
company  does  the  job  right  the  amount  of  service  needed 
should  ordinarily  be  small,  but  it  makes  the  customers 
feel  good  and,  although  expensive,  appears  to  pay. 
The  Employees'  Viewpoint 
The  average  employee  wants  first  a  steady  job,  so  that 
he  may  know  how  much  he  has  coming  in  each  week 
and  can  adjust  his  scale  of  living  to  it.  Next  he  wants 
good  wages,  that  is,  as  good  wages  as  other  people  en- 
gaged in  the  same  kind  of  work  receive.  Next,  he 
wants  fair  treatment  from  his  employers,  and  finally  he 
thinks  of  good  working  conditions. 

The  Banker's  Viewpoint 
The  banker  is  drawn  in  because  he  is  asked  to  lend 
money  to  the  company.  Before  he  makes  a  loan  he 
wants  to  see  the  balance  sheet  and  then  his  first  thought 
is  the  relation  between  the  amount  of  quick  assets  and 
the  amount  of  quick  liabilities.  He  then  becomes  inter- 
ested in  earnings,  dividend  records,  appraised  value  of 
the  property  and  depreciation  reserves. 

Industry  has  not  yet  recovered  from  the  banker's  idea 
that  the  efficiency  of  industrial  management  can  be 
judged  by  the  relation  between  the  ainount  of  "non-pro- 
ductive labor  expenditure"  and  the  "productive  labor 
expenditure."  This  method  probably  arose  out  of  the 
practice  of  judging  the  efficiency  of  the  management  of 
a  railroad  by  the  relation  between  operating  expense 
and  earnings.  There  may  be  some  value  in  this  cri- 
terion, but  the  relation  between  overhead  expense  and 
productive  labor  has  nothing  to  do  with  the  efficiency  of 
management.  Nevertheless  the  effort  to  make  expense 
small  with  reference  to  the  productive  labor  pay  roll  has 
held  back  the  development  of  organization  and  proper 
management  as  much  as  any  other  one  thing. 
The  Creditor's  Point  of  ^"IEw 
After  the  creditor  has  considered  the  company  as  a 
credit  risk  and  made  a  loan,  he  judges  the  company  by 
its  promptness  and  regularity  of  payment. 

The  M.anagement  Expert's  Viewpoint 
One  who  is  interested  in  the  subject  of  management 
and  has  made  a  careful  analysis  of  the  job,  sympathizes 
with  each  of  the  above  groups.  Some  of  their  criteria 
may  not  be  good,  but  on  the  whole  the  business  is  actu- 
ally judged  from  all  those  viewpoints,  and  the  business 
must  be  made  to  look  right  from  all  of  them. 

Assuming  that  we  have  the  five  general  functions  of 
management,  namely,  sales,  engineering,  production, 
financial  and  legal,  these  criteria  may  be  distributed  to 
show  what  each  function  is  responsible  for:  The  sales 


department  for  deliveries,  service,  steady  work ;  engi- 
neering department  for  quality,  service ;  production  de- 
partment for  maintenance  of  plant,  quality. of  output, 
deliveries,  steady  work,  wages,  treatment  of  employees, 
working  conditions ;  financial  department  for  dividend 
record,  balance  sheet,  promptness  of  payment;  legal  de- 
partment for  attitude  toward  the  public. 

With  the  responsibilities  of  the  sales  department  this 
article  will  not  deal.  The  responsibilities  of  the  engi- 
neering department  fall  without  our  present  considera- 
tion. The  financial  and  legal  departments  likewise  are 
not  for  us  to  discuss  here. 

But  the  production  department  is  our  field  and  we 
shall  try  to  show  that  competent  people  in  supervisory 
positions,  with  proper  organization,  good  control  and 
fair  knowledge  of  facts,  will  do  their  jobs  and  form  the 
foundation  for  the  sales,  financial  and  engineering  de- 
partments and  general  administration  to  lean  upon. 

It  is  not  well  to  set  up  any  one  criterion  by  which  to 
judge  the  efficiency  of  the  management  of  the  produc- 
tion department  but  rather  to  consider  that  we  have 
seven  criteria.  Nearly  if  not  all  of  these  may  be  lumped 
together  in  the  general  term  of  control.  Then  the  com- 
plete control  by  people  who  are  earnest,  thoughtful  and 
doing  their  job  will  produce  methods  of  management 
which  will  measure  up  well  by  any  criterion. 
A  Few  Examples 
There  is  a  cotton  mill  in  a  certain  state  which  violates 
nearly  all  these  seven  criteria.  It  does  maintain  plant, 
quality  of  output  and  afifords  steady  work;  but  in 'deliv- 
eries it  is  execrable,  the  wages  are  abominably  low,  the 
subject  of  treatment  of  employees  is  given  practically 
no  thought,  and  the  working  conditions  are  by  no  means 
satisfactory.  Looking  at  the  plant  one  finds  an  exces- 
sive amount  of  material  in  progress,  lax  methods  of  time 
keeping,  a  piece  rate  system  of  payment  based  on  the 
principle  of  limiting  the  earnings  of  the  employees,  but 
at  the  same  time  getting  the  maximum  output. 

At  another  textile  mill  there  is  really  no  coordinating 
head,  no  central  control,  the  various  department  fore- 
men run  their  own  departments  in  their  own  sweet  way. 
The  plant  is  run  down,  is  unsanitary;  and  there  is  no 
thought  given  to  the  development  of  personnel. 

At  another  plant,  a  machine  shop,  the  management  is 
excellent  from  a  technical  point  of  view ;  the  plant  is 
fine ;  they  have  unusually  good  sales ;  and  yet  realize 
about  one-third  the  proper  production  because  no  one 
in  the  firm  understands  how  to  keep  work  moving. 

In  any  one  of  these  cases  a  central  control  vested  in 
a  manager  who  is  earnest  in  doing  his  job,  capable  and 
acquainted  with  what  other  people  in  the  industrial 
world  are  doing  would  correct  these  conditions. 
Dividend  Record  No  Criterion 
The  dividend  record  is  no  criterion  by  which  to  judge 
shop  management,  because  dividends  may  be  made 
even  though  shop  management  may  be  abominable. 
The  relation  between  expense  and  productive  labor  is 
no  criterion  of  management  because  it  puts  a  premium 
on  inefficient  management.  The  less  expensive  the 
plant,  the  less  money  spent  on  supervision,  planning  of 
work,  provision  of  suitable  equipment  and  proper  tools, 
the  smaller  will  be  the  expense ;  and  the  poorer  the 
labor  and  slower  in  work,  the  higher  will  be  the  labor 
cost  per  unit  of  output.  With  these  conditions  obtain- 
mg  the  ratio  between  expense  and  labor  is  small. 

The  suitability  of  the  plant,  its  buildings  and  real 
estate,  its  location  with  respect  to  the  labor  market, 
transportation  facilities,  material  market,  etc..  are  all 
criteria  by  which  to  judge  the  founders  of  the  business, 
perhaps,  but  are  wholly  useless  by  which  to  judge  the 
present  operators  of  the  plant. 
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Standardfealion    of     tlie    Causes    of 

Leaving    Jobs 

By  J.    D.  Hacke-tt 

Industrial  Counsclius,  hic. 

IN  attempting  to  reduce  labor  turnover,  the  investi- 
gator's first  impulse  is  to  ascertain  why  men  leave 
work  because  success  in  the  undertaking  is  mainly 
dependent  on  this  knowledge.  Accurate  tabulation  of 
the  cause  of  leaving  not  only  indicates  definite  remedies 
for  turnoxer  but  shows  conclusively  whether  men  are 
eligible  for  re-employment.  Since  some  firms  re-hire 
as  much  as  twenty  per  cent,  of  their  men  the  cause  of 
their  departure,  in  the  first  instance,  should  be  definite- 
ly known  and  put  on  record,  otherwise  unsatisfactory 
men  may  be  taken  on  again.  It  should,  therefore,  be 
the  ambition  of  every  employer  to  have  a  statistical 
compilation  as  to  the  cause  of  leaving  in  his  hands  at 
the  end  of  every  month,  so  that  he  can  discover  facts 
which  promote  intelligent  turnover  reduction. 

Unfortunately  the  wisdom  of  securing  this  informa- 
tion has  not  always  been  recognized  and  the  fault  is 
principally  due  to  undeveloped  employment  methods 
Even  where  centralized  employment  offices  exist,  the 
subject  has  not  been  valued  at  its  true  worth.  Two 
things,  therefore,  seem  desirable:  A  standard  list  of 
the  causes  of  leaving;  a  standard  terminologv-. 

Definition  of  Terms 

In  the  first  place  it  is  well  to  remember  that  the  word 
"leaving"  refers  to  departure  from  whatever  cause. 
Those  who  leave  are  divided  into  four  major  groups : 
quit,  laid  oflf,  discharged,  strike. 

The  term  "quit'"  applies  to  men  who  leave  voluntar- 
ily, either  because  conditions  of  work  or  pay  are  unsat- 
isfactory at  the  plant  or  better  elsewhere,  or  for  some 
extraneous  reason.  In  certain  firms  a  distinction  is 
drawn  between  the  above  term  and  "resigned."  In  one 
case  a  man  leaves  without  notice,  in  the  other  due  notice 
of  intention  is  given. 

Men  are  usually  "laid  oft,"  permanently  or  temporar- 
ily as  the  case  may  be,  because  of  lack  of  work  or  be- 
cause they  are  unsuited  in  some  respect  through  no  per- 
sonal fault  or  for  the  sake  of  discipline.  A  distinction 
is  sometimes  made  between  men  laid  off  for  a  determi- 
nate or  indeterminate  i)eriod.  In  the  former  case  men 
are  put  on  the  absent  list.  With  the  exception  of  men 
who  are  forced  to  retire  through  reaching  the  age  limit. 
all  are  eligible  for  re-emi)ioyment. 

The  term  "Discharged"  indicates  onlv  men  who  have 
been  forced  out  by  the  employer  "for  cau.se."  "Dis- 
missed" is.  perhaps,  a  better  term  though  it  is  not  so 
commonly  used.  The  remaining  grf)up  conies  under 
the  heading  "strike." 

The  day  is  rapidly  apiiroaching  when  the  em|)l()yer 
will  demand  monthly  returns  of  his  .shifting  labor  with 
full  and  exact  details  as  to  the  cause  of  leaving,  which 
will  be  considered  as  important  as  production  sheets 
are  now.  but,  though  many  executives  know  their  ap- 
proximate annual  turnover  rate,  not  one  in  a  thousand 
has  the  remotest  conception  of  the  relative  amouTit  of 


those  w  ho  quit,  those  who  are  laid  ott  and  those  who  are 
discharged,  and  the  significance  which  the  increase  or 
decrease  of  those  figures  indicates. 

SUMM.^RY  OF    100,000  C.\USES 

In  an  examination  of  a  hundred  thousand  causes  of 
the  reasons  for  leaving  work,  in  some  of  the  more  rep- 
resentative plants  of  the  country,  it  was  recently  found 
that  74.6  per  cent,  quit,  12.2  per  cent,  were  laid  oft'  and 
13.2  per  cent,  were  discharged.  The  large  majority  of 
existing  statistics  are  almost  worthless,  however,  be- 
cause there  is  seldom  a  proper  classification  and  the  as- 
signed cause  is  too  vague  in  many  cases.  Much,  for 
instance,  is  left  to  the  imagination  when  one  is  told  that 
a  man  was  discharged  because  he  was  "unsatisfactory," 
"unreliable,"  or  "unsuitable,"  yet  these  are  the  typical 
phrases  under  which  foremen  often  take  shelter.  If 
specific  reasons,  well  known  to  the  foreman  at  the  time, 
were  indicated,  indiscriminate  discharge  would  be  min- 
imized considerably. 

In  one  firm  where  explicit  directions  were  given  as 
to  the  correct  method  of  making  returns,  the  following 
interpretations  were  received  from  the  foremen:  "No 
like  work."  "no  good."  "service  no  longer  required," 
"too  much  money,  this  fellow."  and  so  on.  Under  the 
heading  "Quit"  men  were  described  as  "going  away," 
"Dissatisfied."  while  many  ''worked  notice"  and  "re- 
signed." This  will  be  the  result  as  long  as  the  fore- 
man is  allowed  to  choose  his  own  words.  The  only 
remedy  is  the  establishment  of  a  standard  method  for 
recording  the  facts  and  the  provision  of  the  machinery 
whereby  thev  may  be  obtained. 

Another  difficulty  arises  in  the  case  of  men  from 
whom  no  reason  for  lea\ing  has  been  obtained.  This 
was  found,  in  a  recently  investigated  case,  to  amount  to 
over  60  per  cent,  of  the  men  who  quit  and  19  per  cent. 
of  the  men  who  were  discharged.  While  it  is  sometimes 
difficult  to  obtain  the  reason  when  men  quit  without 
notice,  no  such  contingency  should  arise  in  the  case  of 
discharge  because  a  man  cannot  be  discharged  without 
some  one  being  responsible. 

.Subdivisions  of  M.\in  Groups 
Having  di\ided  those  who  lea\e  into  four  main 
groups,  further  subdivision  remains  to  ])e  considered. 
It  would  seem,  from  an  examination  of  the  records  of 
a  number  of  plants,  that  men  who  quit  may  be  placed 
convenientlv  in  three  clas.ses. 

(a)   Work. 
Quitters       (b)    Pay. 

(c)  Personiil  reasons. 
It  is  undoubtedly  of  value  to  the  employer  to  know 
the  natme  of  work  to  which  his  employees  object  so 
strongly  that  they  seek  another  job.  Intrinsically  it 
may  be  impossible  to  improve  conditions  or  the  cost 
may  be  prohibitive.  On  the  other  hand  the  records  may 
show  that  the  turnover  cost  may  be  actually  less  than 
the  cost  of  improvement.  If  men  lea\e.  as  occasionally 
occurs  becau.se  of  wet  floors ;  drainage,  possibly  at  a 
trifling  expense  may  remedy  the  trouble.  If  a  girl  "ob- 
jects to  the  smell  of  glue"  it  will  be  easier  to  remove  the 
girl  than  the  smell. 
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Many  men  quit  work  because  they  have  a  better  job 
elsewhere,  and  the  wise  employer  will  seek  to  ascertain 
in  what  respect  his  work  is  inferior.  Other  men  will 
consider  their  work  too  hard  or  too  monotonous;  they 
will  object  to  part  time,  short  time,  delays  in  getting 
material,  night  work  or  continuous  Sunday  work;  they 
may  consider  the  work  dangerous  and  the  risk  involved 
too  nuicli  l(jr  a  family  man ;  they  dislike  excessive  dust, 
lieat  or  fumes;  they  insist  on  warmth,  good  drinking 
water,  modern  sanitation  and  so  on.  All  of  these,  which 
are  the  most  usual,  should  be  carefully  classified  under 
the  main  headin;^  "Quit  \\'ork." 

Frequently  men  quit  because  their  pay  is  too  small  or, 
conversely,  because  it  is  better  elsewhere.  Another  ob- 
jection is  against  docking  or  fines.  Some  quit  because 
there  is  no  extra  reward  for  overtime,  no  prospect  of 
an  increase,  because  pay  is  reduced  or  the  system  of 
paying  is  faulty. 

Progressive  employers  find  it  advantageous  to  know- 
how  many  of  their  men  leave  on  account  of  pay,  par- 
ticularly if  the  number  shows  a  gradual  monthly  in- 
crease. Whether  a  man  thinks  he  is  getting  too  little 
or  believes  he  can  get  more  elsewhere  matters  but  slight- 
ly ;  the  circumstance  indicates  that  the  employer  should 
consider  the  revision  of  his  pay  schedule  and  thus  avoid 
a  strike. 

^I•:RSON.^L  Re.\sons  for  Ouittinc, 

Of  the  personal  reasons  for  quittmg  work  there  is 
no  end.  One  foreman,  on  being  asked  to  make  a  tabu- 
lation, said  if  there  were  a  thousand  men  leaving  they 
would  have  a  thousand  different  excuses  for  the  move. 
This  is  largely  true,  but  many  of  the  differences  are 
merely  verbal  and  unessential.  If  a  man  complains  he 
must  leave  because  the  work  hurts  his  back  he  may  be 
properly  described  as  physically  unsuitable  unless  the 
fault  is  with  the  work  and  not  with  the  man.  That  men 
"move  away''  is  hardly  precise  enough  to  be  of  value 
and  is  uninqxjrtant  unless  it  has  something  to  do  with 
the  plant.  It  is  an  entirely  different  matter  if  housing 
conditions  make  it  necessary  for  a  man  to  change  his 
employment.  \  large  loss  of  employees  on  this  account 
may  force  the  employer  to  consider  a  proper  housing 
scheme  in  order  to  stabilize  his  working  force. 

Just  now  a  considerable  number  of  men  leave  work 
to  join  the  army,  navy  or  some  other  branch  of  the 
service.  All  of  these  may  be  classed  under  "Govern- 
ment service."  Illness  in  one  form  or  another  was  fre- 
quently found  on  the  records  of  the  plants  investigated. 
Some  firms  very  properly  draw  a  distinction  between 
occupational  disease  and  sickness  not  directly  due  to 
work,  also  between  accidents  happening  inside  and  out- 
side the  plant.  Men  who  leave  on  account  of  accident 
or  illness  outside  the  plant  are  classified  in  the  quits, 
otherwise  they  are  laid  oft". 

The  natural  ambition  of  every  employer  is  to  lay  oft' 
as  few  of  his  men  as  possible  through  lack  of  work. 
The  immediate  gain  through  dropping  men  may  be  more 
than  neutralized  in  the  cost  of  hiring  and  training  others 
to  take  their  places  when  work  picks  up.  The  number 
of  men  laid  off  should  be  as  small  as  possible.  It  is  an 
evidence  of  good  planning.  Seasonal  work  in  some 
plants  causes  considerable  lay-off's  but  this  has  been 
minimized  greatly  by  good  management. 

Men  who  are  temporarily  deprived  of  work  by  way 
of  discipline  are  placed  in  the  laid-off  column  and  the 
exact  cause,  in  each  case,  should  be  recorded.  This  is 
a  convenient  place  to  put  such  cases  as  those  in  which 
men  are  found  unsuitable  through  faulty  employment 
methods  or  because  they  do  not  quite  fit  in  with  the 
scheme  of  things.  If  men  have  "trouble  with  the  fore- 
man" or  anvone  cl-^e  the  matter  should  be  defined. 


Cl.assific.xtiqx  of  Disch.\rge 

The  classification  of  discharged  men  ma}'  be  arranged 
in  two  groups. 

Discharged      (a)    Work. 

(b)    Personal   character. 

It  is  not  always  easy  to  decide  whether  the  effect  of 
v/ork  on  the  character,  or  character  on  the  work,  is  the 
determining  factor,  but  a  personal  knowledge  of  the  cir- 
cumstances usually  decides  the  point. 

The  reasons  for  discharge  as  regards  work  are  nu- 
merous but  can  be  roughly  grouped  under  a  convenient 
immber  of  headings.  It  is  not  advisable  to  have  a  sepa- 
rate heading  for  such  closely  allied  terms  as,  careless, 
indifferent,  neglectful  and  the  like,  any  more  than  for 
men  who  are  lazy,  unwilling  or  loafers.  So  long  as 
there  are  no  standards  to  go  by  men  will  be  discharged 
for  a  number  of  slightly  different  reasons  which  might 
better  be  grouped.  For  instance,  unsteady  and  inat- 
tentive men  may  be  put  together  in  one  group,  while 
incompetent  and  incapable  men  may  be  placed  in  an- 
other.    General  terms,  however,  should  be  avoided. 

Classification  of  reasons  for  discharge  due  to  per- 
sonal characteristics  is  not  difficult.  Under  one  group 
may  be  included  those  who  are  quarrelsome,  fighting  or 
merely  disagreeable  and  men  who  "can't  get  along" ; 
under  another  the  grafter,  borrower  and  the  "dead 
beat" ;  so  with  the  drinker  whether  he  is  described  as 
intemperate,  unsteady  or  a  booze  fighter.  Dishonest 
men,  pilferers  and  thieves  should  be  classed  together, 
as  should  the  insubordinate  and  disobedient. 

Tkmpor.-\ry  Absences 

In  some  places  men  are  granted  what  is  known  as  an 
"accommodation  discharge"  which,  in  fact,  is  not  a 
discharge  at  all.  It  is  merely  a  subterfuge  to  enable 
a  man  to  get  his  money  in  a  hurry  and  in  a  few  days, 
as  a  rule,  he  is  back  at  his  work  again.  This  is  only  a 
case  of  temporary  absence.  In  this  connection  there  is 
sometimes  a  difficulty  in  differentiating  between  those 
v.ho  quit  and  those  who  are  temporarily  away.  For  the 
sake  of  getting  immediate  statistics  it  is  well  to  assume 
that  all  men  have  quit  unless  the  reason  for  the  absence 
is  known.  This  has  a  good  effect  in  minimizing  absence 
without   permission. 


You  Check  Up  Employees  Who 


Mr.  Royal  Parkinson,  Employment  and  Employees' 
•Service  Manager,  American  Optical  Company,  Soutli- 
bridge,  Massachusetts,  states  one  of  his  payroll  prob- 
lems in  the  following  letter: 

"Where  can  we  find  assistance  on  a  payroll  problem.' 
In  particular  what  means  do  large  concerns  have  of 
knowing  immediately  when  workers  leave  them  with- 
out saying  so? 

"With  us  a  large  ])ercentage  of  our  losses  occur  in 
this  manner,  and  the  situation  created  is  a  hindrance 
to  the  application  of  our  policy  of  interviewing  all  leav- 
ers. These  leavers  obtain  their  final  pay  by  calling  for 
it  among  the  invalid  and  idle  after  a  week's  absence. 
One  method  that  has  been  suggested  is  a  visit  to  the 
homes  of  all  those  who  absent  themselves  more  than 
one  day  to  determine  the  cause  of  the  absence.  I  am 
under  the  impression,  however,  that  in  some  firms  a 
svstem  of  pay  checks  controls  this  situation." 

Readers  of  Industri.al  ]kI.\N.\GEMEN-T  are  invited  to 
send  in  for  publication  a  description  of  the  means  they 
use  in  overcoming  this  employment  difficulty  and  assist 
yiv.  Parkinson  and  other  emplo}ment  managers. 
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ing  Stock  of  Ideals;  A   \¥a? 


By  Mary  B.  Gilson 

Employment  and  Service  Superintendent,  The  Clothcraft  Shops 

JUST  as  it  is  necessaiy  to  take  stock  of  materials 
both  raw  and  manufactured  so  is  it  of  equal  im- 
.  portance  for  business  men  and  women  to  take 
stock  of  ideals  and  practices.  Often  the  daily  routine 
swings  us  from  detail  to  detail  with  such  continuity 
that  we  find  ourselves  acting  according  to  tradition  and 
precedent  without  sufficient  attention  to  underlying 
reasons.  "Writing  is  recording,  not  living,"  said  Mr. 
Britling,  and  yet  he  found  stock-taking  an  inseparable 
function  of  life  itself.  Whether  we  define  the  aims 
and  purposes  of  our  daily  job  in  writing  or  not,  it  is 
necessarv'  to  define  them  mentally,  to  achieve  action. 

Stock  phrases  are  frequently  by-products  of  stock 
taking.  So  "The  four  walls  of  the  home"  became  ob- 
jectionably trite  when  women  awakened  in  increas- 
ing numbers  to  the  broad  ramifications  of  these  four 
walls.  "Making  men,  not  materials  alone"  similarly 
evidences  the  results  of  stock  taking;  results  which 
prove  that  industry  is  awakening  to  the  many  ramifi- 
cations of  the  "four  walls  of  the  factory."  In  in- 
creasing numbers  industrial  managers  are  recognizing 
the  connection  between  what  goes  on  in  their  estab- 
lishments and  the  very  life  of   the   community   itself. 

Makixc,  Mex  For  Community  Well  Being 

Perhaps  no  member  of  a  business  organization  has 
more  direct  duties  in  connection  with  man  making  and 
consequently  with  community  well  being  than  the  em- 
ploymenr  manager.  It  is  from  him  that  the  worker 
must  get  a  clear  idea  of  his  responsibilities  toward  the 
organization  and  the  organization's  responsibilities  to- 
ward him.  It  is  his  duty  to  see  that  the  worker  gives 
and  receives  a  square  deal.  Most  important  of  all,  the 
employment  manager  with  any  breadth  of  vision  recog- 
nizes what  an  integral  factor  he  may  be  in  reducing 
antagonism  between  employer  and  employee  and  in  es- 
tablishing honesty  in  the  relationships  of  man  with  man. 

The  Employmext  M-\n.\ger  Must  Be  Honest 

The  employment  manager  who  is  careless  in  the  em- 
ployment of  minors  is  dangerously  undermining  the 
respect  of  the  worker  for  law,  as  well  as  nullifying  any 
good  his  organization  may  be  doing  for  the  improve- 
ment and  development  of  the  workers.  Xo  young  girl 
or  boy  who  is  carelesslv  admitted  to  an  organization 
witliout  sufficient  investigation  of  his  or  her  age  can 
possiblv  have  any  deep  lying  respect  for  that  organiza- 
ri.jn.  No  matter  how  ignorant  and  immature  a  girl 
may  be  she  is  aware  of  the  fact  that  the  man  who  em- 
ployed her  illegally  is  being  guided  by  the  need  of  the 
hour  and  not  by  honest  motives.  .\nd  this  results  in 
a  very  natural  distrust  of  business  and  business  ethics. 
No  factorj-  inspectors,  no  truant  officers,  no  school 
laws  however  well  enforced,  can  possibly  be  effective 
without  the  honest  and  unending  support  of  the  man 
who  "hires  and  fires."  And  he  must  ever  keep  in  mind 
not  only  that  it  is  a  sense  of  jicrsonal  honesty  which 
must  inspire  him  but  also  that  he  is  i)Iaying  a  most 
important  part  in  breeding  honest  workmen  by  not 
permitting  himself  to  "jday  crooked." 

The  Emplov.mext  M.sxager  Must  Not  Misrepresent 

Luring   people    from    job    to    job    is    another    crime 

agamst  the  communitv.     It  is  not  necessary  to  enumer- 


ate to  the  readers  of  Industri.\l  Management  the 
evils  of  drifting  and  the  gradual  manufacture  of  un- 
employables  by  subjecting  them  to  recurring  periods 
of  unemployment  "between  jobs."  Yet,  how  manv  em- 
ployment managers  who  do  not  take  stock  are  guiltv 
of  advertisements  which  misrepresent,  or  of  recklessly 
and  selfishly  offering  a  job  to  a  man  who  already  hold's 
a  better  one?  It  takes  only  one  or  two  such  experi- 
ences to  plant  a  very  definite  growth  of  antagonism 
against  "capital"  in  the  breast  of  the  average  worker, 
for  to  him  "capital"  comprises  the  man  higher  up,  and 
his  feelings  are  due  entirely  to  his  cumulative  experi- 
ences in  the  working  world.  "Don't  bother  to  give  no- 
tice to  your  present  boss.  We  need  you  tomorrow 
morning  and  can't  use  you  if  you  don't  come  then,"  is 
the  advice  of  the  employment  manager  who  never  has 
time  to  take  stock.  Later  he  wonders  why  workers  are 
so  "mean  and  irresponsible  as  to  get  up  and  leave  their 
good  jobs  without  giving  him  so  much  as  a  hint." 

But  encouraging  an  applicant  to  be  on  the  level  with 
the  concern  which  he  has  not  yet  left  is  not  the  whole 
story.  It  is  equally  important  to  define  clearly  and 
lucidly  the  earning  opportunity  and  the  chance  for  ad- 
vancement of  the  man  who  is  considering  the  job  you 
hold  out.  Business  ethics  are  still  very  shadowy  on  this 
score.  Anyone  with  imagination  cannot  help  feeling  a 
good  deal  of  'r.ympathy  for  the  young  person  who  goes 
with  high  hopes  in  search  of  a  job  only  to  be  met  with 
fiowery  generalities  and  no  definite  and  specific  in- 
formation. Business  organizations  as  a  whole  are  still 
in  the  infantile  stage  when  it  comes  to  a  clearly  mapped 
out  scheme  of  promotion  and  an  efficiently  conducted 
system  of  instruction.  All  who  have  had  experience  in 
hiring  know  how  much  the  success  of  a  worker  de- 
pends upon  opportunity  for  advancement  and  the  defi- 
nite pointing  out  of  steps.  Here  is  the  occasion  for  un- 
qualified frankness  and  honesty.  Applicants  justly 
complain  of  leaving  their  last  jobs  because  thev  "made 
no  headway  and  no  one  told  them  why  they  didn't." 
Candidly,  I  think  this  is  frequently  due  to  our  negli- 
gence and  to  our  laissec-fair'^  methods. 

Remove  the  Bitterness  .^t  Le.wing 
Always  keeping  in  mind  the  responsibility  of  every- 
one conscious  of  modern  sociological  conditions  to  do 
bis  bit  toward  eradicating  antagonism  in  the  world  of 
industry  it  is  absolutely  necessitous  for  the  employment 
manager  to  see  that  the  "final  parting"  is  as  free  from 
bitterness  as  possible.  This  does  not  mean  that  it  is 
wise  to  smooth  over  issues  to  the  point  of  beclouding 
them,  but,  when  every  attempt  to  develop  a  worker  has 
failed,  it  is  at  least  worth  while  to  know  that  he  has 
left  with  no  bitterness  or  feeling  of  unfairness  in  his 
soul  and  that  for  the  sake  of  his  future  success  he  un- 
derstands definitely  and  clearly  wherein  he  failed. 
It  is  the  policy  of  the  management  of  our  organiza- 
tion that  we  superintendents  and  foremen  are  wholly  re- 
sponsible for  "getting  across"  and  leaving  right  impres- 
sions and  it  is  a  wise  policy.  The  basis  of  this  policy 
is  the  saying  that  "To  bear  conviction,  be  convinced 
yourself."  The  man  who  is  not  basically  honest  and 
who  is  not  convinced  heart  and  soul  of  the  Tightness  of 
his  argument  cannot  convince  the  stupidest  of  men. 

"Get  Across"  Economic  Truth 

As  the  war  goes  on  we  .shall  find  it  more  and  more 
necessary  to  take  stock  of  our  business  ethics ;  our 
standards  of  morality  will  have  to  be  more  and  more 
closely  defined.  Russia  is  today  facing  problems  of 
national  import  but  these  national  problems  have 
evolved  from  individual  ones. 
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Manager,  Norwalk   Tire  and  Rubber  Company 
AL'RANT    for   factory   employees   always 
es  to  be  a  profitable  investment  when  prop- 
managed.     The  employee  receives  whole- 
a  reasonable  iirice,  the  employer  finds  hini- 


passes  into  the  dining-room  at  the  entrance  to  which 
stands  the  ticket-puncher  TP,  usually  a  girl.  She  notes 
the  contents  of  the  tray,  punches  a  ticket  indicating  the 
cost  of  the  food,  and  gives  it  to  the  employee,  who  then 
fits  at  a  table  to  eat.  At  the  conclusion  of  the  meal,  the 
employee  as  he  leaves  the  dining-room  pays  to  the 
cashier  the  amount  marked  on  the  check. 

It  is  advisable  to  have  two  rooms  to  which  men  and 
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self  the  gainer  in  the  increased  energy  and  greater  pro- 
duction oi  the  individual  worker.  If  the  restaurant  is 
made  self-supporting,  a  condition  that  is  always  possi- 
ble, the  initial  expense  involved  in  its  installation  is 
negligible  and  eventually  becomes  entirely  cancelled ;  the 
restaurant  becomes  both  directl}'  and  indirectly  a  source 
of  revenue. 

Why  have  ^o  many  factory  restaurants  been  failures  1 
The  reason,  in  the  majority  of  cases,  is  the  lack  of  an 
eflicient  working  plan.  Realizing  this,  I  wish  to  present 
a  brief  outline  of  a  "help  yourself"  restaurant  plan 
which  has  brought  success.  Its  time  saving  ciuahty 
renders  it  especially  valuable  when  a  large  number  of 
people  must  be  served  quickly. 

The  accompanying  diagram  .-^hows  the  plan.  There 
are  two  entrances  R.  The  emi)loyees  walk  in  line  by 
the  counter  in  the  direction  of  the  arrows,  each  pickmg 
up  a  trav  T.  and  selecting  such  food  as  he  may  desire. 
On  the  counter  may  be  found  bread  and  butter,  crackers, 
pies,  sandwiches,  cold  meats,  etc.,  all  of  which  are  ar- 
ranged on  plates  before  the  restaurant  is  opened.  The 
duty  of  the  counter-girls  is  to  keep  a  sufficient  amount 
of  food  available,  and  to  furnish  the  employees  with 
such  beverages  as  they  may  desire — tea,  coffee,  milk, 
buttermilk,  etc.  The  chefs  C,  at  the  stoves,  serve  hot 
food — soups,  beans,  vegetables,  meats,  etc. 

Having  put  his  selection  on   the  tray,  the  employee 


women,  respectively,  can  eat  lunches  brought  from 
liome.  I'laces  of  this  nature,  conveniently  located,  in- 
crease the  trade  of  the  restaurant  as  the  occupants  are 
often  stimulated  to  purchase  more  fooil.  It  is  also  de- 
sirable to  have  a  resting  room  for  women  and  a  smoking 
room  for  men  near  the  restaurant. 

( )n  the  -walls  should  be  posted  the  menu  for  the  day 
with  the  price  of  every  item.  It  is  advantageous  to  dis- 
tribute printed  menus  as  the  employees  go  out  in  the 
evening,  in  order  that  they  ma\-  know  what  is  going  to 
be  served  in  the  restaurant  the  next  day. 

The  following  menu  is  representative  of  food  that 
rnav  be  served  at  a  factory  restaurant : 

\'egetable  soup    $0.05 

Tomato  soup 05 

Smoked  pork  tenderloin 15 

Roast  veal    18 

Ham  and  beans 15 

French  roast    15 

flashed  potatoes 05 

'Pies,   cakes    05 

Tea.  coffee,  milk    05 

The  initial  cost  of  establishing  a  factory  restaurant, 
and  the  actual  expense  involved  in  maintaining  it,  will. 
of  course,  varv  with  circumstances.  The  following  fig- 
ures were  obtained  by  the  writer  from  the  records  of  a 
restaurant  patterned  after  the  one  described,  and  now 
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being  operated  by  a  factory  employing  about  2400  hands. 
There  is  a  daily  average  of  760  patrons.  The  total 
monthly  running  cost  is  from  $1200  to  $1300;  the  total 
monthly  income  is  about  $1400.  The  initial  cost  for 
quarters,  machinery,  and  all  conveniences  such  as  tables, 
chairs,  china,  cutler}',  etc.,  was  about  $4000. 

The  staff  necessary  to  conduct  this  restaurant  is : 

Weekly  Wages 

One   chef    $20 

One    assistant    14 

One  dishwasher 10 

One  porter    12 

Three  counter  girls 8   (  each  I 

Two  extra  girls,  twu  hours  per  day  at  16  cents  per 
hour. 

The  more  important  machinery  includes:  ( )ne  lofoot 
gas  range,  one  dish-washing  machine,  one  potato- 
peeling  machine,  one  bread-cutting  machine,  one  meat- 
cutting  machine. 

-Such  a  restaurant  can  ser\e  at  least  400  persons  in 
five  minutes. 

Assif^ti.ns;    I'^.iniili-iwfs^^;    Wil])   live 
Aritiy  OLKisLiLMiiiQirc 

XE  of  the  iiutstanding  features  of  the  war  has 
been  the  enthusiastic  cooperation  of  citizens  and 
corporations  in  the  performance  of  extra  duties 
thrust  upon  them.  Many  of  these  have  gone  far  beyond 
the  requirements  and  assumed  other  duties  in  an  en- 
deavor to  aid  the  Government. 

The  officials  of  the  \\  estinghouse  P^lectric  &  Alanu- 
lacturing  Company  realized  that  after  the  new  selective 
draft  regulations  went  into  effect,  when  all  pre\  ious  ex- 
emptions were  automatically  revoked  and  the  regis- 
trants required  to  answer  questionnaires,  there  was 
likely  to  be  confusion  among  its  employees  as  to  just 
what  course  they  should  ])ursue,  particularly  in  the  case 
of  those  of  foreign  birth.  The  company  employees  in 
the  Pittsburgh  district  number  in  the  neighborhood  of 
33.000  peojile. 

Frequent  meetings  of  the  officials  and  superintendents 
of  the  company  were  held  to  outline  the  plan  for  aid 
and  insure  the  familiarity  of  those  responsible  for  its 
execution  with  the  draft  regulations.  Each  superin- 
tendent then  made  up  a  list  of  men  is  his  department 
subject  to  draft,  checking  those  whose  services  were 
considered  to  be  absolutely  indis])ensable,  and  detailed 
a  man  to  see  that  all  registrants  were  properly  classified 
within  the  time  limit. 

The  company  then  sent  a  letter  to  each  local  board 
where  an\'  employees  were  registered,  setting  forth  at 
some  length  the  nature  of  its  operations  and  how  inti- 
mately its  work  was  related  to  governmental  acti\ities, 
and  how  dependent  it  was  upon  skilled  labor.  The  let- 
ter also  stated  that  each  case  on  which  the  company 
asked  exemption  would  have  been  carefully  considered 
r.nd  passed  upon  by  the  officials  best  qualified  to  know. 
In  this  way,  the  board  was  relieved  of  a  lot  of  work  in 
answering  {|uestions  and  had  the  assurance  of  res])onsi- 
ble  jiarties  that  the  exemptions  asked  for  were  justified. 

After  the  jdan  had  been  carefully  outlined  to  those 
responsible  for  its  execution,  a  set  of  rooms  was  set 
apart  for  the  actual  work  of  handling  the  registrants  and 
their  questionnaires.  When  it  is  realized  that  ai>[)roxi- 
mately  5,()fx>  men  were  to  be  examined,  and  the  short 
time  allowed  for  its  execution,  the  size  of  the  under- 
taking can  be  apjireciatcd. 

As  a  large  number  of  empli)yccs  of  foreign  birth  are 
unfamiliar  with  the  English  language  15  interpreters, 
capable  of  speaking  almost  any  language  or  dialect  in 


the  civilized  world,  were  secured  and  instructed  in  the 
provisions  of  the  selective  service  regulations. 

As  each  registrant  received  his  questionnaire,  he  was 
sent  to  await  his  turn,  as  shown  in  Figure  i. 

The  registrant  was  given  a  card  and  assigned  to  one 
of  the  desks  numbered  from  i  to  15,  see  F'igure  2.  At 
each  was  located  an  interpreter  to  assist  in  answ-ering 
the  questions  when  such  service  was  required.  When 
the  questions  were  all  answered  the  registrant  left  the 
room  by  another  door,  and  if  the  company  had  selected 
liini  for  exemption,  the  questionnaire  was  retained  by 
the  clerk,  sent  to  the  superintendent  of  his  section  and 
then  to  the  vice-president  of  the  company  for  their  sup- 
jorting  affidavits.    After  these  are  secured,  it  is  returned 
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for  filing  with  the  local  board.  If  he  was  not  considered 
absolutely  essential  by  the  compan\-  he  was  allowed  to 
retain  his  questionnaire  and  return  it  to  the  local  board 
himself. 


.\NS\VF.RIN(;'  THE    QUESTIONS   OF    THE 
QUESTIONNAIRE 


SELECTIVE    DR.\FT 


.-\  notary  ])ublic  was  retained  by  the  company  to  .save 
the  expense  of  the  notary's  fee.  Every  employee  was 
paid  in  full  for  all  the  time  engaged  in  going  through 
the  ])rocess  of  completing  the  questionnaire. 

The  time  required  to  take  care  of  a  registrant  varied 
according  to  his  intelligence  and  familiarity  with  the 
English  language;  some  recjuired  only  a  few  minutes, 
others  considerably  longer.  The  average  time  was  about 
an  hour  per  man. 

.As  an  evidence  of  the  advantage  accruing  to  the  local 
lioards  from  an  arrangement  such  as  outlined  above,  a 
Pittsburg  board  member  said  that  only  aliout  30  per 
cent,  of  the  questionnaires  turncl  in  individually  were 
correct,  while  under  this  plan  practically  all  were  right. 
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Jest  Aihead 

S  there  to  be  a  shortage  of  industrial  employment  in 
the  Spring  or  early  Summer? 
The  work  of  non-essential  industry  is  slowing 
down.  Bv  "non-essential"  is  meant  the  manufacture 
of  articles  not  needed  for  the  prosecution  of  war,  nor 
required  for  the  essential  welfare  of  our  civilian  popu- 
lation. Examples  are;  Jewelry,  luxurious  motor  cars, 
silks,  laces,  pianos  and  perhaps  talking  machines. 

If  this  process  of  slowing  down  industries  of  this 
kind  continues  we  shall  have  a  considerable  portion  of 
our  labor  turned  out  of  its  usual  employment. 

During  the  past  month  both  the  daily  papers  and  the 
weekly  reviews  have  begun  to  say  that  there  is  danger 
of  a  production  of  war  material  this  year  far  greater 
than  can  possibly  be  shipped.  This  situation  was  com- 
mented upon  in  these  columns  in  our  February  issue. 
If  this  process  continues  to  such  an  extent  that  there 
becomes  a  congestion  of  war  material  ut  this  country 
that  cannot  be  sent  to  France,  then  workers  on  muni- 
tions and  war  supplies  will  have  to  be  turned  out  of 
that  kind  of  employment.  There  is  one  industry  that 
can  absorb  perhaps  250,000  of  them— shii)building.  But 
to  what  work  must  the  others  turn  ? 

The  problems  of  transportation  have  never  been 
brought  to  our  people  with  more  force  than  since  the 
beginning  of  this  year.  Never  before  have  we  seen 
the  holding  back  of  industry  in  order  that  our  railway- 
lines  might  be  cleared  of  accumulated  freight.  Never 
before  have  the  difficulties  of  railroad  operation  in  bliz- 
zards and  zero  weather  been  appreciated  by  those  who 
are  not  railroad  men  or  members  of  their  families. 
Never  before  have  we  appreciated  that  the  well-being, 
comfort  and  even  life  of  our  people  rest  upon  the  regu- 
lar movement  of  freight  over  our  great  railway  lines. 

All  of  these  experiences  have  shown  us  that  we  need 
more  railroad  equipment,  locomotives,  cars,  terminals. 
dock  facilities  and  the  like. 

The  concentrating  of  industrial  workers  at  new  points 
of  industrv  have  brought  to  the  forefront  the  problem 
of  housing.  Briefly  stated  we  should  have  at  once  sev- 
eral hundred  thousand  more  houses  to  shelter  our 
working  people. 


The  problem  of  handling  freight  has  brought  again 
l(j  the  fore  the  need  of  developing  our  canals  and  rivers 
as  a  part  of  the  great  transportation  system  of  the 
country. 

The  shortage  of  coal  for  industrial  uses  has  made 
more  urgent  than  ever  the  need  of  haste  in  developing 
water-power  projects  to  supply  energy  for  the  wheels 
of  industry. 

The  shortening  of  our"  supjilies  of  food,  with  the 
prospect  of  a  tremendous  demand  upon  us  during  the 
rest  of  the  war  and  for  a  few  years  after  the  struggle 
ceases  means  that  we  must  utilize  more  tillable  land 
and  turn  our  attention  to  reclaiming  \ast  tracts  which 
can  be  brought  under  cultivation. 

That  is,  in  additinn  to  prosecuting  the  war  we  must 
constructively  turn  our  attention  to  the  up-building  of 
railroad  equipment,  the  housing  of  working  people,  the 
developing  of  our  canals  and  ri\ers  as  a  part  of  our 
transportation  S}'stem,  the  utilization  of  water-power 
now  running  to  waste,  and  the  reclaiming  of  land  for 
agriculture. 

If  in  the  Spring  or  early  Sunnner  thousands  of  indus- 
trial workers  may  be  forced  out  of  non-essential  indus- 
tries and  even  out  of  war  industry,  why  should  thev  not 
be  iHit  at  work  on  some  of  these  great  national  needs? 

The  improvement  of  our  rivers,  the  digging  of  canals, 
the  developing  of  our  water-powers  and  the  reclaiming 
of  land  have  always  been  either  entirely  or  to  a  great 
extent  under  government  direction.  Our  railroads  are 
now  government  operated  and  will  continue  to  be  so 
managed  for  the  duration  of  the  war  and  for  eighteen 
months  thereafter.  In  connection  with  war  industries 
the  goxernment  is  making  a  careful  study  of  housing 
and  even  supplying  funds  to  solve  the  difficulties  in  cer- 
tain centers  where  those  industries  predominate. 

So  no  one  can  claim  that  these  national  needs  should 
not  be  met  by  goxernment  action. 

Is  not  the  path  of  wisdom  to  adopt  at  once  a  policy 
to  supply  by  the  government  much  of  the  employment 
that  our  working  people  will  need  to  earn  their  living 
when  a  stopping  of  the  present  lines  of  industry  comes, 
either  because  of  internal  conditions  or  through  the 
ending  of  the  war? 
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lajmfaciuroi'o''    Assr),:i  y\[n^s 

']\  are  beginning  to  see  a  new  form  of  manufac- 
turers' organization.  Al)out  the  middle  of  last 
summer  the  leather  producing  firms  of  the  country 
united  to  assist  in  carrying  on  their  industry  during  the 


courage  facton-  gardening  had  to  be  done  quickly.     As 
might  be  expected  all  sorts  of  results  \yere  achieyed. 

Here  and  there  were  factories  that  handled  tlie  mat- 
ter well,  so  that  their  employees  raised  a  great  deal  of 
food,  at  the  same  time  gaining  in  health,  well  being  and 


period  of  war.     The  name  adopted  for  the  association     furthering  the  deyelopment  of  the  spirit  of  the  organi- 


was  The  Tanners'  Council.  Offices  were  opened  in 
Washington  with  the  president  of  the  organization  as 
general  manager  and  a  competent  staff  was  gathered 
together. 

^^'ithin  the  past  few  weeks  the  hardware  interests 
have  begun  the  formation  of  what  is  known  as  the 
Hardware  Manufacturers'  Association  for  War  Sery- 
ice.  At  about  the  same  time  the  founders  also  united 
in  an  organization  for  war  work.  The  Tanners'  Coun- 
cil, dealing  with  an  industry  tremendously  affected  by 
war  conditions,  has  endeavored  to  inventory  all  of  the 
raw  material  in  this  country  for  the  production  of 
leather,  has  been  active  in  distributing  orders  between 
various  plants,  has  assisted  the  government  in  obtaining 
deliveries,  has  aided  in  the  preparing  of  reasonable 
specifications,  and  has  been  a  medium  for  the  bringing 
together  of  the  various  purchasing  agencies  of  the  gov- 
ernment so  that  one  would  not  gain  control  of  all  the 
material  of  a  certain  kind  and  grade  to  the  exclusion  of 
the  needs  of  another.  It  has  also  assisted  in  the  deter- 
mination of  prices. 

The  Hardware  Manufacturers"  organization  pre- 
sented in  chart  form  show  s  a  large  number  of  divisions 
spread  over  the  manufacturing  of  hardware,  tools  and 
general  supplies  made  of  metal,  with  an  advisory  price 
board  and  section  committee  heading  each  group  or  di- 
vision. From  a  study  of  the  literature  put  out  by  this 
organization  the  impression  is  given  that  at  least  one  of 
the  major  ideas  behind  its  founding  is  business  condi- 
tions after  the  war.  It  seems  reasonable  to  think  that 
the  organization  found  by  the  founders  of  the  country 
has  similar  objects. 

It  is  in  order  to  say  two  things  in  this  connection : 
The  operation  of  the  Sherman  law  has  perhaps  been 
suspended  during  war  conditions  but  not  as  yet  for  the 
forthcoming  days  of  peace.  Too  many  manufacturers 
today  are  devoting  themselves  heart  and  .soul  to  the 
making  of  profits,  and  only  incidentally  arc  helping  to 
win  the  war  as  a  sort  of  side  issue. 

Factory  Gardens 

^'E.\R  ago  w-e  were  just  entering  the  war.     The 
increasing    of  .our    food    supply    was  brought 
home  to  us  as  a  popular  war  measure.    The  se  i- 
son  was  so  well  advanced  that  what  was  done  to  en- 


zation  of  which  they  were  a  part.  Here  and  there  hap- 
hazard, ineflfectual  efforts  brought  little  that  was  tan- 
gible. But  the  need  for  food  during  1918  is  going  to 
be  far  greater  than  it  was  during  1917.  Where  one 
shop  garden  was  essential  last  year  perhaps  five  must 
be  planted  this.  The  difficulty  of  getting  one  or  an- 
other common  article  for  the  home  table,  and  the  pre- 
\ailing  high  prices,  are  all  the  proof  that  is  needed  to 
stimulate  present  gardening  projects. 

Two  articles  in  this  issue  show  satisfacton,^  methods 
for  factory  gardening  in  two  representative  machine- 
tool  plants  of  New  England.  In  one  case  the  work- 
men bought  their  own  seed,  paid  for  or  rented  their 
tools,  and  did  all  the  work  on  their  gardens.  The  land 
only  w-as   supplied,  plowed  and  ready   for  cultivation. 

The  other  plan  was  cooperative  throughout,  being 
managed  by  a  so-called  syndicate  in  which  the  employees 
bought  shares. 

In  each  case  there  was  a  satisfactory  return  for  the 
labor  and  time  expended,  and  plans  are  well  under  wav 
to  repeat  the  work  this  year.  The  example  is  well 
worth  following. 

And  it  must  not  be  overlooked  or  minimized  that  the 
increase  in  the  spirit  of  the  organization  is  one  of  the 
best  of  the  results  of  factory  gardening. 


Revivification    in  Industry 

ON  every  side  we  are  being  told  that  the  old  days — 
good  or  bad — are  gone  never  to  return.  It  is 
being  said  that  industn,-  will  be  different,  and  employer 
and  employee  will  emerge  from  this  war  each  with  a 
new  viewpoint.  But  most  that  is  being  said  and  writ- 
ten applies  only  to  material  changes,  to  reconstruction 
or  rehabilitation.  These  outgivings  do  not  take  into 
account  the  effect  of  the  self-denial  and  sacrifice  that 
men  and  women  in  American  industry  are  .giving  as  a 
part  of  their  contribution  to  the  preservation  of  this 
nation.  Will  there  not  come  a  revivification  in  industry 
as  well  as  reconstruction  and  rehabilitation?  A  reader 
of  In-dcstrial  M.an.agement  believes  this  and  writes  as 
one  who  is  looking  into  the  future. 

"But  the  reconstruction  period  will  be  also  a  time  of 
revivification!  I  seem  to  see  more  of  cooperation  and 
less  of  competition.  I  seem  to  see  less  of  tense  striving 
and  more  of  stopping  and  looking  about  and  enjoying  of 
things  as  they  are  and  always  have  been.     I  seem  to 
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see  ]mt  in  [iractice  a  l)it  nf  adniiralile  advice  vvhicli  I 
once  read  somewhere  l<i  the  effect  that,  'As  we  journey 
through  life  let  us  live  i)V  the  wa_\'.'  I  seem  to  see  an 
earnest  desire  on  the  ]iart  of  employers  of  labor  to  want 
their  workmen  to  'live  hy  the  way.'  I  seem  to  see  less 
of  gi'asping  and  moie  of  giving. 

"1  seem  to  see  Christ  the  Teacher  returning  into  His 
()v\-n.  I  seem  to  see  the  humanities  more  actively  recog- 
nized and  the  sciences,  as  such,  less  seriously  taken.  I 
seem  to  see  the  spirit  of  friendliness  and  love,  fellow- 
ship and  brotherhood  rise  out  nf  the  dead  ashes  of  this 
conHict,  like  a  I'hi.enix,  and  Ihuter  glad  vvnigs  aDove  a 
strained,  drawn,  haggard,  muscle-In >un<l,  tired  and  soul- 
S])ent  people — all  kinds,  all  races,  all  creeds. 

"I  seem  to  see  old  enmities  buried  and  new  friend- 
shi]is  made.  I  seem  to  see  the  seller  voluntarih-  give 
the  advantage,  if  there  be  any,  to  the  buyer.  I  seem  to 
see  a  rekindling  of  idealism,  as  it  once  was  and  so  must 
be  again,  because  life  is  a  circle,  and  we  are  life.  I 
seem  to  see  honor  and  pnjbity,  charit\'  and  rignteous- 
ness  so  common  as  to  be  beyond  exaltation.  I  seem  to 
see  the  power  of  money  go  down,  and  the  things  which 
it  represents  go  the  way  of  all  other  material  things. 

"I  seem  to  see  you  and  me,  and  oin-  neighbor  and  our 
neighbor's  neighbor,  as  one,  a  unit  of  life  recognized 
as  such,  going  shoulder  to  shoulder  and  elbow  to  ell)0w 
gladly  along  the  way  of  peace,  helpfulness  and  under- 
standing to  a  goal  the  like  of  which  never  before  was 
known  in  the  history  of  the  world. 

"I  seem  to  see  all  tilings  in  the  days  following  the 
war — the  days  not  only  of  reconstruction  but  revivifica- 
tion,    (iod  is  Infinite  in  His  Wisdom." 
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For  nearly  a  year  we  have  constantly  seen  eft'orts  to 
recruit  shipyard  labor.  Now  the  .Shipping  Board  is 
taking  a  hand  with  the  purpose  of  enrolling  250,000 
men  to  be  taken  into  the  .shipyards  as  needed. 

What  is  the  cause  or  reason  for  all  these  eft'orts? 
Surely  there  must  be  something  deeper  than  the  mere 
need  of  mechanics  to  build  ships?  The  article  on  page 
210  gives  us  the  clue,  when  Mr.  Kelly  says  that  if  ex- 
cessive labor  turnover  in  our  shipyards  is  not  checked 
it  w'ill  be  impossible  to  draw  sufficient  mechanics  even 
from  other  industries  to  carry  on  the  shijiping  program. 

So  the  kernel  of  the  trouble  is  that  old  industrial 
enemy  "labor  turnover." 

( )nce  Ire  is  recognized,  steps  can  be  taken  to  break 
down  his  destructi\e  infiuence.  And  the  article  goes 
on  to  present  some  oi  the  best  methods  tliat  have 
already  been  adopted  in  leading  yards. 

Incidentally  these  same  methods  deserve  to  be  studied 
by  the  managers  of  plants  in  other  lines  of  industry, 
pro\  ided  their  labor  turnoxer  is  not  as  low '  as  it 
shoulfl  lie. 


'F^O  know  in  an  engineering  sense  we  must  measure. 
^  To  evaluate  the  results  of  a  manufacturing  process 
we  must  count  or  weigh  or  gage,  or  in  some  way  set 
what  has  been  accomplished  over  against  some  previ- 
ously established  standard. 

With  the  increase  in  the  a])plication  of  the  process  of 
dynamic  balance  of  machine  parts  comes  the  need  of 
measuring  the  degree  of  the  results  obtained,  and  the 
setting  up  of  permissible  limits  to  show  successful  prac- 
tice. Now  it  is  possible  to  weigh  the  amount  of  unbal- 
ance of  a  part  that  should  be  in  either  static  or  dynamic 
balance.  The  unit  for  static  unbalance  suggested  by  Mr. 
N.  W.  .\kimoff  is  the  ounce-inch;  similarly  the  unit  for 
dynamic  unbalance  is  the  oiiiu-e — (inch)-.  The  limits 
suggested  for  commercial  balancing  on  the  ordinarv 
run  of  high-s|)eed  machine  parts  are:  I'"or  static  unbal- 
ance not  more  than  0.4  ounce-inches ;  for  dvnamic  un- 
balance not  more  than  12  ounce- (inches)'. 

Some  such  units  and  limits  deserve  to  be  widelv 
adopted. 


A  reader  of  Ixdustri.\l  Max.\(;emex"t  has  pointed 
out  that  we  should  not  lose  through  the  draft  the  men 
\vho  are  best  fitted  to  teach  in  our  trade  and  vocational 
schools,  as  they  will  be  needed  a  little  later  to  prepare 
unskilled  men  and  women  for  industrial  pursviits.  He 
suggests  thai  this  viewiioint  should  be  impressed  upon 
the  Federal  Hoard  for  N'ocational  Fducation  in  Wash- 
ington, in  order  that  their  infiuence  ma}'  be  thrown  on 
the  side  of  preventing  a  possible  evil. 

The  difficult\'  of  educating  without  an  adequate 
teaching  force  cannot  be  appreciated  by  anyone  who 
has  not  actually  taught.  The  difficulties  of  training  our 
armv  now  in  the  cantonments  is  not  understood  except 
liy  those  who  have  it  in  charge.  England's  situation  in 
training  her  huge  \'olunleer  armies  after  she  had  lost 
her  ex|ieditionary  force  following  the  retreat  from 
-Mons  was  enough  to  stagger  the  force  of  will  of  even 
the  strongest  Piritish  statesmen. 

In  degree,  of  course,  the  training  of  the  men  and 
v.omen  who  will  come  into  our  industry  before  very 
long  is  simpler  than  that  of  preparing  a  fighting  army, 
but  ne\erthcless  it  is  of  the  utmost  importance.  Most 
thorough  and  careful  consideration  should  be  given  to 
the  claims  of  those  that  ask  exemption  on  the  grounds 
that  they  are  engaged  in  teaching  in  our  trade  and  vo- 
cational schools,  and  are  thus  in  position  to  do  excellent 
service  in  preparing  the  forthcoming  industr-al  army 
for  its  duties. 
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Recordieg-Demajidl  Wattliour  Meter 
|X  large  power  requirements  it  is  common  to  fix  the 

rate  of  the  service  upon  the  time  and  duration  of  the 
occurrence  of  the  maximum  demand,  as  well  as  upon 
the  amount  of  this  demand.  This  service  has  brought 
the  need  for  a  demand  meter  to  give  a  permanent 
graphic  record.  Such  a  meter  is  illustrated  herewith 
and  is  a  recent  develojiment  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  East  Pittsbugh, 
Pennsylvania. 

This   instrument,    known    as    type    PA,    in    one    unit 


UKSTINr,H(JUSE    RECORDING-I)F,M.\XD     .METKR 

measures  both  the  kilowatt-hours  consumed  and  the 
nitegrated  demand.  It  indicates  on  a  four-counter  dial 
the  total  kilowatt-hours  consumed  and  records  on  a 
graphic  record  the  integrated  demand  under  predeter- 
mined time  inter\als.  The  measuring  and  recording 
elements  are  mechanically  inter-connected;  there  are 
no  electrical  contacts  to  become  inoperative.  The  re- 
cording element  is  controlled  by  a  high-grade  clock. 
The  measuring  element  is  the  standard  Westinghouse 
ty[ie  ().\  watthour  meter  with  special  gear  train. 


T 


Sandusky  Packless  Valve 


HE  feature  of  the  globe  valve  illustrated  below  is 
the  absence  of  all  packing  around  the  stem.  It  is 
one  of  the  new  line  being  manufactured  and  introduced 
by  the  .Sandusk\-  Packless  X'aKe  Company,  Sandusky, 
Cihio. 

In  i)lace  of  the  usual  i)acking  nut  or  gland  the  stem, 
center  piece  and  bonnet  when  in  contact  form  a  ground 


joint  betv\een  the  rounding  or  hemispherical  surface  of 
the  center  piece  and  the  inside  tapered  surface  of  the 
bonnet.-A  helical  spring  around  the  stem  presses  against 
the  lower  flange  of  the  center  piece  holding  this  ground 
ioint  tight.  The  nut  containing  the  spring  senes  to 
hold  the  lower  end  of  the  stem  central  with  the  body 
of  the  valve,  and  also  comes  in  contact  with  the  flange 
of  the  center  piece  so  that  the  ground  joint  remains 
light  regardless  of  the  downward  or  side  pressure  of 
the  hand-wheel. 

The  lower  end  of  the  stem  has  a  double  left-hand 
Acme  thread.     The  opening  and  closing  of  the  valve 


SANDUSKY    l'.\CKLESS    V.M.VE 

is  done  by  the  threaded  stem  of  the  disc  holder  which 
fits  in  the  lower  end  of  the  stem.  Guides  on  the  disc 
holder  engage  another  guide  on  each  side  of  the  body 
])reventing  tlie  disc  holder  from  turning  when  the 
hand-wheel  is  turned  so  that  the  two  threads  nuist 
function  and  raise  the  disc  from  the  seat.  The  disc 
is  held  m  place  in  the  holder  by  means  of  a  lock  nut 
so  that  it  can  be  renewed  if  necessary  without  removing 
the  valve  from  the  pipe  line. 


15-inch  Crawford  Lathe 

T^IIE  latest  model  of  the  Crawford  lathe  manufac- 
tured by  the  Jose|)h  Crawford,  Jr.,  Comjian^-.  Erie, 
Pennsylvania,  is  shown  in  the  accompanying  illustra- 
tion. Listed  as  a  15-inch  lathe  it  swings  over  the  ways 
i6y2  inches;  over  the  carriage  g}^  inches;  the  maxi- 
mum distance  between  centers  is  34  inches ;  the  back 
gear  ratio  is  8!i  to  i,  and  the  gear  box  is  arranged  to 
cut  threads  from  2  to  210  per  inch.  The  centers  are 
Morse  taper  No.  3,  and  the  spindle  sleeve  is  Morse 
tai)er  No.  5. 
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The  general  features  of  conslruclion  follow  well 
established  design.  The  hollow  spindle  is  made  from 
a  carbon-steel  forging  linished  and  ground ;  the  bear- 
ings are  bronze  iiushed ;  both  the  longitudinal  and  cross 
feeds  are  friction  driven  and  can  be  quickly  thrown  in 
or  out.  The  crn^v  feed  screw  is  provided  with  microm- 
eter adju-' 


RAUrORD    LATHE 


For  cutting  threads  the  lead  screw  is  used  and  by 
shifting  the  position  of  the  two  handles  on  the  feed 
box  48"  dilTerent  speeds  for  threading  and  feeding  can 
be  obtained.  A  separate  rod  is  provided  for  the  feed- 
ing mechanism. 

The  lathe  can  be  provided  with  a  taper  turning  at- 
tachment, and  a  spiral  relieving  attachment  to  do  both 
inside  and  outside  relieving  on  either  right-hand  or 
left-hand  work  or  any  number  of  flutes  from  2  to  28 
inclusive.  Four  cams  are  furnished,  each  arranged  to 
relieve  z/^2  inch  in  depth. 

The  regular  equipment  includes  a  double  friction 
countershaft,  two  face  plates,  steady  and  follow  rests 
and  wrenches.  

Ballbearing  LaAs  Center 

THE  ballbearing  lathe  center  shown  herewith  ha- 
been  developed  for  the  use  of  metal  spinners  and 
wood  turners.  The  central  revolving  stem  is  large  to 
give  radial  end  support.  It  has  a  floating  tri-thrust 
ballbearing.  A  stem  cap  or  bearing  is  provided  with 
oil  channels  and  drip  retainer,  and  is  adjustable  in  the 
housing  bv   means  of   a   lock   ring.     The  oil   chamber 


is  connected  with  both  stem  and  ballbearing.  The 
shank  is  in  one  piece  with  the  housing,  and  supplied 
with  an  extension  rod  for  knock-out.  This  tool  is 
manufactured  by  J.  A.  MoUer  of  New  Rochelle,  N.  Y. 


laster  Pressure  Gagss 


^  \\'( )  master  pressure  gages  have  recently  been  placed 
on  the  market  by  the  Ashton  Valve  Company,  Bos- 
ton,  Mass.     One   of  these,   the   master  pilot   pressure 
gage,  is  shown  herewith. 

The  other  type,  known  as  the  Standard  master  pres- 
sure gage,  is  intended  for  use  in  large  power  plants 
where  it  is  desirable  to  have  a  gage  that  can  be  readily 
from  any  location,  and  wherefrom  the  steam  pressure 
can  be  easily  read.  When  installed  at  one  end  of  a 
boiler  or  engine  room  the  single  dial  style  is  used,  but 


if  the  location  is  at  the  center  of  the  room  the  double 
dial  style  is  preferable.  To  provide  for  poorly  lighted 
applications,  or  night  service,  these  gages  are  made 
\.'ith  a  specially  illuminated  dial  of  opal  glass  so  ar- 


ASHTOX    -M.ASTER   PRESSURE   GAGE 

ranged  that  electric  lamps  can  be  inserted  inside  of  the 
gage  thus  illuminating  the  back  of  the  dial,  and  making 
it  possible  to  see  the  indicating  hand  and  graduations 
at  all  times. 

The  master  pilot  pressure  gage  illustrated  differs  from 
the  standard  master  gage  by  having  a  dial  graduated 
to  show  only  a  pressure  scale  such  as  is  used  in  the 
ordinary  range  of  working  purposes. 


A  Turbo  Pairmp  Valve 
npHE  principle  behind  the  Worden  pump  valve  is  that 
^     wear   is   prevented    for  the   valve  will   never   seat 
successively  twice  in  the  same  place.     Several  pockets, 

as  shown  in  the  illu-tr.itinn   cause  the  valve  to  rotate. 


TURBO    PUMP    VMM 

One  side  of  each  pocket  is  at  an  acute  angle  and  the 
ether  is  square  with  the  face.  The  action  of  the  liquid 
as  it  rises  upward  through  the  valve  seat  is  to  strike 
the  square  side  of  the  pocket  and  cause  the  valve  to 
turn. 

This   action  of   the   vahe  wherebv  it  does  not  seat 
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twice  in  the  same  place  successively  tends  to  bring 
about  a  minimum  of  wear  and  a  condition  that  is  self- 
cleaning. 

The  valve  is  a  product  of  the  John-Roger  Company, 
Coopers\'ille,   Mich. 


Vertical  Roiativa 

TO  meet  the  demand  of  shipbuilders  and  the  design- 
ers of  power  plants  who  are  anxious  to  save  as 
much  space  as  possible  a  vertical  type  of  dry  vacuum 


VERTICAL    TYPE    DRV    V.\CCUM    PUMP 

pump  has  been  brought  out  by  the  Wheeler  Condenser 
&  Engineering  Company  of  Carteret,  N.  J.,  and  is 
illustrated  herewith.  Where  much  condensing  is  to  be 
<ione  and  where  high  vacuum  must  be  maintained  a 
motor  or  turbine-driven  centrifugal  pump  can  easily 
take  care  of  the  condensate  while  the  pump  shown 
withdraws  the  air.  As  the  illustration  shows  the  inlet 
valves  of  this  pump  are  of  the  semi-rotative  type  and 
are  so  manipulated  by  the  valve  gear  as  to  draw  air 
from  the  condenser  during  full  stroke.  Clearance 
difficulties  are  eliminated  by  providing  ports  which  reg- 
ister with  an  equalizing  passage.  The  valves  are  of 
the  poppet  type  and  are  easily  accessible.  The  valve 
arrangement  is  such  as  to  give  perfect  drainage  at  all 
times. 

MdIocIi  Underfeed  Stoker 
A  STOKMR  constructed  along  established  lines  em- 
■^  bodying  the  principle  of  underfeed  firing,  in  which 
ilie  coal  is  I)rouglu  from  beneath  and  pushed  up  through 
the  distillation  and  coking  zone  of  the  fire,  is  illustrated 
in  Figures  i  and  2.  Of  these,  the  first  illustration  shows 
a  general  view  of  the  completed  stoker  as  ai>plied  to 
boilers  and  furnaces  for  industrial  purposes,  h'^igurc  2 
is  a  sectional  view  through  the  cylinder  and  operating 
mechanism.  This  stoker  is  a  ])roduct  of  the  Moloch 
Stoker  Company,  Chicago,  Illinois. 


Important  features  of  its  design  are  the  mechanical 
arrangement  of  its  parts  and  the  operation  of  the  timing 
device  developed  with  the  purpose  of  decixasing  the 
amount  of  steam  necessary  actually  to  operate  the 
stoker  itself.  The  main  cylinder  is  lagged  and  jacketed 
to  reduce  condensation.  The  cylinder^and  all  parts  con- 
nected with  It.  including  the  ram  and  pusher  rod,  can  be 
removed  from  the  ram  case  by  unbolting  the  cylinder 
and  pulling  the  mechanism  through  the  ram  case.  This 
can  be  done  without  disconnecting  any  of  the  steam 
pipes. 


MOLOCH     UXIIERFEED    STOKER 

Side  plates  provided  below  the  hopper  can  be  taken 
oti'  and  obstructions  removed  from  in  front  of  the  ram, 
should  any  be  found.  This  can  be  done  without  re- 
moving the  coal  from  the  hopper  or  the  hopper  itself. 

The  retort  is  made  in  sections  to  prevent  cracking 
of  the  main  body.  As  the  upper  parts  holding  the 
tuyere  block  are  sectional  they  are  easily  removed.  The 
dead  plates  are  made  in  sections  to  prevent  warping. 

Referring  to  Figure  2,  it  will  be  seen  that  the  main 
operating  valve,  placed  on  the  ram  case,  consists  of 
two  steam  thrown  valves  in  one  casing,  each  set  of 
pistons  taking  care  of  its  respective  end  of  the  cylinder. 
The  pistons  are  held  in  position  by  means  of  an  over- 
Ijalancing  area  of  the  larger  against  the  smaller. 


Fin.   2.      SECTION   OF    STOKER    MECHANISM 

In  the  position  of  the  ram  as  shown  in  Figure  2,  to 
make  an  operating  cycle  the  chamber  of  the  operating 
valve  nearest  the  cylinder  end  is  thrown  open  to  ex- 
haust by  the  timer  valve  thus  relieving  the  pressure  f)f 
the  large  ])iston  at  that  end  and  causing  the  pressure 
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of  the  two  smaller  pistDiis  U>  drixc  the  \alvc  forward 
until  the  small  ])isti)n  passes  the  stoker  port,  thus  con- 
necting this  with  the  main  steam  chamber  in  the  cylin- 
der. This  action  drives  the  ram  back,  and  when  it 
conies  practically  to  the  end  of  its  stroke  the  pin  on  the 
ram  case  engages  with  the  lever  and  the  motion  of  the 
ram  causes  the  main  \al\e  to  be  pushed  back  to  its 
seat  thus  cutting  off  the  steam  supply  to  the  main  cylin- 
der. The  e.xhaust  from  the  timer  valve  is  then  shut 
off  and  steam  at  boiler  pressure  again  admitted  in  the 
chamber  of  the  larger  piston  thus  holding  this  valve 
in  its  normal  position  without  the  aid  of  the  ])ii'.  on  the 
arm. 

The  same  operation  then  takes  place  with  the  other 
end  of  the  pistons  of  the  main  operating  valve,  thus 
bringing  the  ram  back  into  the  jiosition  shown  in  the 
illustration  when  the  machine  is  ready  for  the  next 
C3cle. 

Eight  gradations  of  speed  are  available  from  zero  to 
maximum.  These  are  all  obtained  by  moving  the  handle 
of  the  timing  device  to  various  holes  corresponding 
w-ith  the  speeds  desired.  The  main  shaft  of  the  timer 
mechanism  is  so  arranged  that  by  using  an  ordinar\- 
monkey  wrench  the  timer  valve  can  be  operated  by  hand 
without  throwing  the  mechanism  into  operation. 

Thread  Gag©  Testing  Machine 

ACCJiMPARATOR   for  the  comparison  of  working 
thread   gage   and    master    thread    gage    has    been 
de\eloi)ed  b_\-  the  Coats  Machine  Tool  Company,  Inc., 


THREAD    G.^GE     TESTING     .MACHINE 

Mew  York  City,  by  applying  a  Prestwich  fluid  gage  to 
a  Wilhelm  pitch  diameter  comparator.  This  instrument 
may  also  be  used  for  establishing  the  value  of  a  master 
gage  by  using  it  in  combination  with  Swedish  gages  or 
other  verified  standard  blocks.  The  machine  consists 
of  a  base  carrying  an  upright  overhanging  standard  or 


column.  In  the  base  is  set  a  true  lapped  steel  plate, 
which  is  set  square  w^ith  a  hole  through  the  standard  in 
which  slides  a  bar  carrying  the  supper  measuring  points 
in  the  form  of  a  double'  roll.  These  measuring  points 
rest  on  both  walls  of  the  upper  part  of  the  thread  to  be 
measured. 

Cnderneath  the  thread  gage  that  is  being  measured 
are  five-sided  parallel  blocks  made  with  the  same  degree 
of  accuracy  as  standard  space  blocks,  the  two  ujjper 
surfaces  coming  together  at  an  angle  equalling  the  angle 
of  the  thread  to  be  measured.  These  blocks  are  set  on 
tlie  lapped  steel  base  plate  at  the  base  of  the  instrument 
and  the  gage  rests  upon  them. 

.Accuracy  of  reading  is  obtained  by  use  of  a  Prestwich 
Huid  gage.  The  upper  thread  measuring  roll  is  carried 
on  the  lower  end  of  a  vertically  slidable  spindle.  The 
up])er  end  of  the  spindle  rests  on  the  upper  part  of  the 
diajihragni  of  the  fluid  gage,  and  in  this  wav  gives  a 
reading  on  the  gage  column. 

After  a  thread  gage  has  been  measured,  if  a  second 
one  is  inserted  into  the  instrument  and  is  of  the  same 
siza  the  fluid  gage  will  give  the  same  reading.  If  the 
second  thread  gage  is  larger  the  fluid  gage  reading  will 
l.'e  higher  than  before,  and  if  it  is  smaller  the  indicating 
column  of  the  fluid  gage  will  not  rise  as  high  as  before. 

The  instrument  has  a  capacity  for  all  thread  gages 
from  '4  to  10  inches  in  diameter.  This  large  size  com- 
])arator  has  been  developed  for  the  use  of  the  United 
States  (jovernment  in  the  manufacture  of  munitions. 
A  similar  instrument  for  the  same  purpose  having  a 
smaller  ranger  is  also  ni3nufactured. 


48-mch  Relief  Valve 
HTHE   accompanying   illustration    shows   a   horizontal 
*       exhaust  relief  valve  recently  made  by  the  G.  M. 
Davis  Regulator  Company,  Chicago,  Illinois.     It  is  to 
be  used  as  a  safetv  release  for  the  condenser  on  a  new 
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DAVIS    4cS-IXCH    RELIEF    VALVE 

turbine  unit.  It  has  a  valve  disc  48  inches  in  diameter; 
it  measures  7  feet  5  inches  face  to  face  of  the  flanges 
and  weighs  4000  pounds.  The  valve  disc  has  a  bearing 
metal  face,  which  seats  on  a  brass  ring.  The  valve  is 
water  sealed  and  is  double  cushioned  with  brass-lined 
dash  pots  above  and  below  the  disc.  The  valve  stem  is 
^yi  inches  in  diameter. 
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New  Britain  AuiojMatics 
iCH.lL'RE  I  illustrates  size  3,  New  Britain  multiple 
pindle  chucking  machine,  work-revolving  type. 
This  machine  although  designed  to  handle  much' the 
same  variety  of  work  as  regular  single-head  automatic 
chucking  machines  has  two  points  of  difference ;  namely, 
(a)  the  work  is  held  and  revolved  by  the  spindles,  the 
tools  being  fixed  in  the  tool  slide:  (b)  the  use  of  cross- 
slide  tools  is  rendered  possible,  a  feature  lacking  in  the 
type  where  the  work  is  held  stationary.  The  machine 
has  six  spindles  of  hammer  forged,  heat  treated,  hard- 
ened   and    ground    chrome-nickel    steel.      The    spindle 
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FIG.    I.       MULTIPLE    SPINDLE    CHUCKING     M.\CHINE 

bearings  are  of  bronze,  ground  straight  inside  and 
tapered  outside.  To  retain  the  original  accuracy  of  the 
machine  provision  is  made  for  taking  up  wear  in  the 
bearings  without  disturbing  their  alignment ;  ball  thrust 
collars  are  provided  on  the  spindles  to  take  the  end 
thrust  of  the  cutting  tools;  change  gears  provide  five 
rates  of  sjiindle  speeds  and  twelve  variations  of  food. 

The  base  of  the  machine  forming  the  chip  pan  ex- 
tends to  the  floor  without  legs.  That  portion  of  the  bed 
directly  beneath  the  work  has  a  45  degree  incline  to- 
v.ard  the  back  so  that  chips  are  at  once  carried  to  the 
side.  At  this  ])oint  the  chip  pan  is  widest  and  slopes 
toward  the  rear  where  is  located  a  strainer  and  oil  well 
from  which  oil  is  taken  for  distribution  to  the  work. 
The  whole  distributing  system  is  designed  to  avoid  as 
much  external  piping  as  possible.  This  is  accomplished 
by  conveying  the  oil  through  the  inside  of  the  tool- 
slide  into  a  chamber  surrounding  the  driving  shaft  bush- 
ing, from  this  point  it  is  tapped  oft'  at  the  circumference 
tlirough  short  tubes  to  the  individual  tools.  The  oil 
liump  is  driven  at  constant  speed. 

Hand  control  levers  in  easy  reach  of  the  operator 
enable  the  power  feed  to  be  instantly  started  or  stopped. 
.\  hand-feed  crank  is  provided  for  testing  all  feed  move- 
ments and  tool  ]>ositions.  To  insure  protection  to  the 
operator,  the  spindle  is  automatically  disconnected  from 
the  drive  during  loading  and  unloading  of  the  chucks. 

The  indexing  mechanism  is  ])atterned  after  the  (ien- 
(■\a  stop  motion  :  the  differential  motion  index  is  regu- 
larly fitted  to  this  machine  and  indexes  the  spindle  cylin- 
der and  operates  the  tool-slide  at  high  speed  when  the 
tools  have  finished  cutting:  special  tlraw-in  spring  col- 
lets are  employed  which  operate  satisfactorily  where 
I>ieces  do  not  show  a  variation  exceec'ing  1/32  inch  in 
diameter:  if  desired  the  machine  may  be  equipped  with 
a  sjiecial  air-chucking  attachment;  a  threading  attach- 
ment may  be  installed  in  fourth  tool  slide  position  ;  the 
tool  slide  cam  is  laminated  similar  to  a  leaf  spring,  this 
|icrmits  of  adjustment  of  one  cam  to  all  lengths  of  work 
within  the  capacity  of  the  machine. 

.\s  the  direction  of  rotation  of  spindle  is  right-handed, 
standard  tools,  drills,  reamers,  etc..  ai-e  used. 
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^  Figure  2  shows  another  new  automatic,  the  New 
Hntain  sextuple  automatic  bar  machine  for  such  work 
as  blanking  rolls,  sleeves,  couplings,  and  the  like. 

In  many  respects  this  six-spindle  automatic  machine 
IS  similar  in  construction  to  the  New  Britain  six-spindle 
automatic  machine  described  above.  However,  the 
cylinder  spindle  does  not  index  as  the  machine  is  de- 
signed to  feed,  drill,  chamfer  and  cut  off  in  each  posi- 
tion.    On  simple  work  this  makes  possible  production 


single- 


FIG.    2.      SEXTUPLE    AUTO.M.\TIC    B.\R    M.^CHINE 

from   six   spindles   instead  of   from  one  as  on 
spindle  machines. 

The  general  features  of  the  spindles,  spindle  bear- 
ings and  ball  thrusts  are  the  same  as  on  the  machine 
previously  described.  The  change  gears  provide  six 
rates  of  spindle  speeds  and  a  separate  system  of  change 
gears  is  provided  for  effecting  changes  in  feed  by  varv- 
ing  the  speed  of  the  cam  shaft. 

The  dift'erential  motion,  tool-slide,  tool-slide  cam, 
base,  oil  distributing  system  and  hand  control  levers 
are  the  same  in  this  design  as  in  the  machine  first  de- 
scribed. 

Standard  drills  are  used  as  the  direction  of  the  spindle 
rotation  is  right  handed.  The  machine  may  be  equipjied 
for  either  single  belt  or  motor  dri\e. 

Hoth  of  these  machines  are  recent  products  of  the 
-Vew  r.ritain  Machine  Company,  New  Britain.  Connec- 
ticut. 


"WiscoBsin"  Universa 
"T'HE  Wisc(jnsin  universal  grinder  has  been  designed 
to  handle  all  kinds  of  tool  and  cutter  grinding,  as 
well  as  cylindrical,  internal  and  surface  grinding  with- 
in the  limits  of  its  capacity. 

The  base  of  the  machine  is  24  inciies  sciuare  at  the 
bottom,  with  a  door  at  the  back  to  gi\e  access  to  shelf 
space  for  the  storage  of  tools  and  fi.xtures.  The  col- 
umn is  of  a  box  section,  carrying  the  vertical  slide  for 
the  knee  and  supjiorting  in  a  flange,  as  show'n.  the 
l)ronze  nut  for  the  knee  elevating  screw.  Wheel  spindle 
head  is  attached  directly  to  upper  end  of  the  column. 

The  knee  is  of  a  box  section  entirely  enclosed,  ex- 
cept for  the  ojicning  for  the  elevating  screw.  On  one 
side  is  a  tec  slot  carrying  the  stops  for  the  cross  feed. 
The  saddle  is  substantially  ribbed  ,ind  lilted  ici  ilie  knee 
with  a  long  bearing. 

The  table  is  supported  on  a  sub-table  giving  a  cylin- 
drical bearing  at  the  center  and  supporting  jiads  at  the 
ends.  This  table  can  swivel  90  degrees  each  way,  and  is 
graduated  both  in  degrees  at  the  center  and  for  tapers 
])er  foot. 
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The  table  surface  is  5  inches  wide  b}'  36  inches  long ; 
lhe  longitudinal  table  movement  20  inches;  transverse 
table  movement  8  inches ;  vertical  table  movement  f) 
inches;  swing  of  centers  10  inches  in  diameter;  the 
internal  grinding  attachment  grinds  holes  9/16  inch 
diameter  and  larger,  by  4  inches  deep. 


Ui\IVtKS.\L    GRIXDKK 

This    machine    is    manufactured    by    the     Dauber- 
Kratsch  Co.,  Oshkosh,  Wisconsin. 


N   automatic   surface  grinder  of  the  knee-and-col- 
^     umn   type  manufactured  bv   the   Noble  &   West- 


brook  Manufacturing  Company  uf  Hartford,  Connecti- 
cut, is  herewith  shown. 

The  general  features  of  construction  foUmv  stand- 
ard design.  Care  has  been  made  to  protect  all  working 
]iarts  from  dust.  The  mechanism  for  raising  and  low- 
ering the  table  is  provided  with  ball  thrust  bearings ; 
micrometer  dials  control  the  movement  of  the  feeds. 
The  spindle  is  made  of  crucible  steel,  and  all  slides  and 
the  spindle  have  take-up  bearings.  The  cross  slide  is 
equipped  with  an  automatic  stop  as  a  safeguard  and  the 
platen  can  be  started  or  stopped  instantly  by  using  the 
hand  lever  and  without  stopping  the  spindle  or  other 
parts  of  the  machine. 

The  working  surface  of  the  table  is  8  x  20  inches  in 
size ;  distance  from  the  center  of  the  spindle  to  the  top 
of  the  table  13J-2  inches,  the  spindle  flanges  are  adapted 


Mak  Grinding  MacJiine 
A     Vertical  disk  grinding  machine  embodying  the 
■*         features  of  a  self-contained  hoisting  attachment 
lor  handling  heavy  work,  a  dust  exhaust  system,  and 
means  ior  adapting  the  machine  for  direct  motor  drive. 


SURFACE    GRINDER 


has  recently  been  brought  out  by  the  Gardner  Machine 
Company,  Beloit,  Wisconsin.  The  accompanyinij  illus- 
tration shows  these  general  features. 

The  machine  is  equipped  with  a  disk  wheel  53  inches 
in  diameter  designed  for  heavy  grinding.  This  wheel 
is  supported  by  a  cast-iron  flange  20  inches  in  diameter 
and  ifi  inches  thick,  supported  on  the  upper  end  of  a 
\ertical  spindle  ^H  inches  in  diameter.  This  spindle 
is  driven  by  a  pair  of  hardened  steel  bevel  gears.  The 
spindle  thrust  is  taken  on  self -aligning  radial  ball  bear- 
ings. The  hoisting  attachment  consists  of  a  ^-ton, 
hand-operated  chain  hoist  mounted  on  a  trolley  and 
swinging  jib.    The  supporting  column  is  rigidly  attached. 

The  dust  exhaust  system  includes  a  belt  driven  fan 
whose  suction  manifold  is  connected  through  four  open- 
ings with  the  bottom  of  a  dust  channel  cast  into  the 
base  of  the  machine,  around  and  just  below  the  edge  of 
the  wheel.  A  detachable  guard  ring  permits  the  re- 
moval of  coarse  particles. 
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I  Personal     and     Business     Items  II 


In  its  bulletin  entitled  I  i  i  inirntals  (if  Illumination 
Design,"  the  Engineeung  Department  of  the  National 
Lamp  Works  of  the  General  Electric  Company  has 
presented  in  simple  and  readable  language  a  discus- 
sion of  the  broad  principles  which  imderlie  illuminating 
engineering  practice.  It  is  a  bulletin  which  should  prove 
of  value  to  schools  and  colleges,  but  its  usefulness  is 
not  limited  to  students,  however,  for  much  of  the  ma- 
terial presented  is  the  result  of  recent  investigations, 
and  the  data  will  bear  the  closets  scrutim^  of  the  prac- 
ticing illuminating  engineers.  Industrial  lighting,  light 
projection,  protective  lighting,  etc..  are  taken  up. 


Mr.  Guy  E.  Tripp,  of  New  York,  Chairman  of  the 
\\"estinghouse  Electric  and  ^lanufacturing  Company, 
has  been  appointed  chief  of  the  Production  Division  of 
the  Ordnance  Bureau  of  the  A\"ar  Department.  He  is 
entrusted  with  the  task  of  supervising  and  stimulating 
the  production  of  all  ordnance  material  and  supplies. 
He  has  been  given  a  commission  with  the  rank  of 
Colonel. 


Ford,  Bacon  &  Davis,  Engineers,  New  York,  N.  Y., 
announce  the  formation  of  the  Ford,  Bacon  &  Davis 
Corporation,  organized  for  the  purpose  of  conducting 
a  general  contracting  business,  with  particular  refer- 
ence to  industrial,  public  utility  and  power  plants,  steam 
and  street  railroads,  docks,  steamship  and  railway  ter- 
minal facilities,  subways,  tunnels,  hydro-electric  and 
irrigation  projects.  In  effect  this  means  the  continuance 
in  corporate  form  of  construction  work  which  hereto- 
fore has  been  handled  bv  the  firm  direct. 


Mr.  John  D.  Stout  has  been  appointed  Chicago  rep- 
resentative for  the  Terry  Steam  Turbine  Company  of 
Hartford,  Conn.  Mr.  Stout  was  at  one  time  Assistant 
Engineer  of  the  Terry  Steam  Turbine  Company,  and 
was  recently  transferred  from  the  New  York  office 
where  he  was  Assistant  Manager. 


The  Cleveland  Automatic  Machine  Tool  Company, 
of  Cleveland,  Ohio,  has  recentlv  published  for  compli- 
mentary distribution  an  attractive  booklet  entitled  "31 
.Articles  by  J.  P.  Brophy."  A  sub-title  states  that  these 
deal  with  mechanical  information,  municipal  problems, 
political  problems,  human  C]ualities.  humor,  war  and 
general  business  administration.  Most  of  them  have 
been  published  from  time  to  time  in  the  technical  and 
trade  papers.  Mr.  Brophy's  writings  always  attract 
attention  for  he  is  a  man  of  conviction  and  writes  what 
he  believes.  Many  of  his  comments  run  counter  to 
opinions  freely  expressed  in  business  circles:  as  for  in- 
stance, his  skepticism  as  to  the  era  of  large  business 
immediately  after  the  close  of  the  war.  .AH  of  these 
opinions  are  backed  up  bv  facts  and  at  once  command 
attention.  Any  industrial  manager  will  find  that  it  is 
well  worth-while  to  read  this  little  book. 


Mr.  J.  H.  Pardee.  President  of  the  J.  G.  White  Man- 
agement Corporation,  New  York,  and  Mr.  J.  P.  Ripley. 
Engineer,  have  returned  to  New  York  from  a  general 
inspection  of  the  Manila  Electric  Railroad  &  Ei.ght  Com- 
pany, and  other  interests  in  the  Philippine  Islands  op- 
erated by  The  J.  G.  White  Management  Corporation. 

Technical  information  regarding  Rakelite  Micarta-D 


Gears  is  contained  in  a  tv,elve-page  pamphlet  recently 
published  by  the  Westinghouse  Electric  &  Manufactur- 
ing Company  of  East  Pittsburgh,  Pa.  The  distinctive 
features  of  this  material  for  noiseless  gears  and  pinions 
are  listed  together  with  its  physical  properties.  Methods 
of  turning  and  drilling  and  gear  cutting  are  described 
and  illustrated  with  halftones  and  drawings.  Methods 
of  attaching  to  the  driving  shaft  which  have  proved 
suitable  for  gears  of  all  sizes  are  shown,  and  tables  of 
pitch,  teeth  and  other  gear  data  are  also  given.  There 
are  formulas  for  horsepower  rating,  the  amount  of 
power  which  can  be  transmitted  through  press  fits  and 
for  calculating  other  variables  in  gear  practice. 


An  attractive  catalog  of  grinding  and  polishing  ma- 
chinery has  just  been  issued  by  the  Gardner  Machine 
Company,  Beloit,  Wis.  In  addition  to  illustrating,  de- 
scribing and  giving  general  information  in  regard  to 
their  line  of  grinding  machines,  accessoi-ies  and  supplies, 
there  are  several  pages  of  general  information  in  regard 
to  the  use  of  abrasive  disks.  The  catalog  is  attractively 
printed,  containing  115  pages. 


Mr.  George  L.  Hedges  has  resigned  his  position  with 
the  Kelman  Electric  &  Alanufacturing  Company,  of 
Los  Angeles,  Cal..  to  report  at  Washington,  D.  C.  for 
active  duty  as  First  Lieutenant  in  the  Oflficer's  Reserve 
Corps,  Ordnance  Depart-ment. 


The  Griscom-Russell  Company,  New  York  City,  N. 
\  ..  have  just  published  a  small  folder  illustrating  and 
briefly  describing  their  line  of  power  plant  equipment 
which  includes  feed  water  heaters,  oil  heaters,  oil  cool- 
ers, evaporators,  expansion  joints,  grease  extractors, 
steam  and  oil  separators  and  Russell  steam  engines. 


Catalogue  8-E  has  just  been  issued  by  the  Westing- 
house  Electric  &  Manufacturing  Company.  East  Pitts- 
burgh, Penn.,  describing  all  of  the  industrial  electric 
heating  apparatus  manufactured  by  that  firm.  The  line 
includes  steel  clad  heaters  for  many  industrial  processes, 
immersion  type  water  heaters,  stoves  or  various  forms, 
chocolate  warmers,  tailor.s'  irons  and  electric  oven  heat- 
ers for  use  in  enameling. 


Air.  E.  F.  Lake,  metallurgical  engineer,  has  taken  the 
position  of  assistant  superintendent  of  the  Rich  Tool 
Company.  Chicago.  Illinois.  The  company  is  manufac- 
turing one  piece  valves  from  high  speed  steel  for  air- 

I'lane  and  automobile  engines. 

.J — .J, — .J. — .J, — .J, 

The  Hop|ies  Manufacturing  Company,  Springfield, 
Ohio,  announces  the  recent  appointment  of  Mr.  W.  R. 
(ennison  as  their  Southeastern  representative.  He  will 
handle  the  entire  line  f)f  the  firm's  products  in  that  dis- 
trict with  headcpiarters  at  407  Bisbee  Building,  Jackson- 
\  ille,  Florida. 


.\t  the  annual  meeting  of  the  Engineering  Society  of 
^  ork,  Penn.,  held  recently,  the  following  officers  were 
elected  for  the  ensuing  year:  President.  James  Rudi- 
>U\ ;  \ice-President,  Cliauncey  D.  Bond ;  Secretary,  M. 
1  Taller  Frey,  Polack  Building ;  Treasurer,  Harold  A. 
K'ussell ;  Directors  :  George  A.  Jessop,  Charles  L.  Berger 
r.nd  Howard  ].  Longenecker. 


,The  \\'estern  Efficiency  Society  has  elected  the  fol- 
lowing officers  for  iQiS:  President.  F.  A.  Carlisle: 
First  Vice-President,  S.  E.  Stout :  Second  Vice-Presi- 
dent, J.  R.  Shea :  Secretary  and  Treasurei-,  George  C. 
Dent. 
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EXPLANATORY  NOTE THE  EI 


We  hold  ourselves  ready  to  supply — usually  by  return  of  post — the 
full  text  of  every  article  indexed  in  the  preceding  pages,  in  the  original 
language,  together  with  all  accompanying  illustrations;  and  our  charge 
in  each  case  is  regulated  hy  the  tost  of  a  single  copy  of  the  journal  in 
which  the  article  is  published.  The  price  of  each  article  is  indicated  by 
the  letter  following  the  number.  Wiien  no  letter  appears,  the  price  of 
the  article  is  20  cents.  A  denotes  a  price  of  40  cents;  B.  60  cents; 
C.  80  cents;  D.  $1.00;  E,  $1.20;  F,  $1.60.  The  letter  N  indicates  that 
copies  are  not  readily  obtainable  and  that  particulars  as  to  price  will 
be  supplied  on  application.  Certain  journals,  however,  make  large  extra 
charges  for  back  numbers.      In   such  cases  we  may  have  to  increase  pro- 


Serial    publication 
illment. 
CARD    INDEX.— 


lal    charge    given    in    the    Index.      In    ordering,   care 
nve   the   number  of  the  article  desired,  not  the  title 

i    are    indexed    on    the    appearance    of    the    first    in- 

The 


pages  are  issued  separately  from  the  Maga- 
,  printed  on  one  side  of  the  paper  only,  and  in  this  form  they  meet 
exact  requirements  of  those  who  desire  to  clip  the  items  for  card- 
X  purposes.  Thus  printed  they  are  suppliefl  to  regular  subscribers 
;ndl'STRIal  Management  at  10  cents  per  month,  or  $1.00  a  year; 
on-subscribers,  25   cents  per  month,   or  $3.00  a  year. 
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Am  Soc  Ht  &  Vt  Engrs 

Am  Soc  liar  Dftn 

Am  Soc  Nav  Engrs 

Am  Soc  Ref  Engrs 

Am  Soc  Tes  Mat 

Am  VVd  Pres  Assn 

Am  \Vr  VVks  Assn 

AREA 

A  R  M  M  A 

Arch  For 

Arch  Rec 

A  S  C  E 

A  S  M  E 

Assn  Eng  Soc 

Assn  I  S  E  E 

Aus  Min  Stan 

Auto 

Autocar 

Bkn  Engs  Cb 
Bos  Soc  C  E 
Br  Rds  &  Sts 
Brs  Wld 
Bt  Fe  &  StI  Pt 

Can  Engr 

Can  Min  Jl 

Can  Soc  C.   E. 

Cas   Eng   Mthly 

Cen  Ry  Cb 

Chem  Eng  &  Min  Rev 

C  E  Soc  St  P 

CI  Age 

Colly  Gdn 

Col    SI    Min    Mag 

Col  Univ  Qly 

Com  Air  Mag 

Com  Vhle 

Cornwk  Engr 

Concte 

Contg 

Contr 

Corn  C  E 

Cr  Min  West  Aust 

E  Cb  Bait 

E  Cb  Phila 

E  Cb  St  L 

Econ  Geol 

Eff  Soc  Jl 

Elec  Tl 

Elec'n 

Elec  Rev 

Elec  Rev  Chi 

Elec  Rv  Tl 

Elec  \\\A 

Eng  &  Con 

Eng  &  Min  Jl 

Eng  Ed 

Eng  News  Rec 

Engng 

Engr 

Eng  Rv 

Engr  Soc  Penn 

Fkn  Inst  Jl 

Flying 

Fndry 

Gen  Elec  Rev 

Ht  &  Vtg  Mag 
Ice  &  Refrig 
III  Eng  Soc 
Imp  Inst  Bill 
Ind  Man 
InstAut  Engrs 
Inst  Rad  Engrs 
Inst  San  Engrs 
Instn  C  E 
Instn  E  E 
Instn  E  &  S  Scot 


Amer. 
Amer, 


Amer 
Amer 
Amer 


Aerial  Age  Weekly 

AERA 

Aeronautics 

Amer.  Institute  of  Chemical  Engineers 

Amer.  Institute  of  Electrical  Engineers 

Amer.  Institute  of  Mining  Engineers 

Amer.  Institute  of  Metals 
Economic  Review 
Electro-Chemical   Society 
Foundrymen's  Association 

Amer.  Iron  6i  Steel  Institute 

Amer.  Journal  of  Public  Health 

Amer.  Journal  of  Science 

Amer.  Machinist 

Amer.  Road  Builders'  .Association 

Amer.  Railway  Bridge  &  Building  Associati( 

Amer.  Society  of  Heat.  &  Vent.  Engrs. 

Amer.  Society  of  Marine  Draftsmen 
Society  of  Naval  Engineers 
Society  of  Refrig.   Engineers 
Society  of  Testing  Materials 
Wood  Preserv.  Association 
Water  Works  Association 
Railway  Engineering  Association 
Railway  Mas.  Mech.  Assn. 

Architectural  Forum 

Architectural  Record 

Amer.  Society  of  Civil  Engineers 

Amer.  Society  of  Mechanical  Engineers 

Association  of  Engineering  Societies 

Association  of  Iron  &  Steel  Elec.  Engrs. 

.Australian  Mining  Standard 

Automobile 

Autocar 

Brooklyn  Engineers*  Club 
Boston  Society  of  Civil  Engineers 
Better  Roads  and  Streets 
Brass  World 
Blast  Furnace  &  Steel  Plant 

Canadian  Engineer 

Canadian  Mining  Journal 

Canadian    Society   of   Civil    Engineers 

Cassier's  Engineering  Monthly 

Central  Railway  Club 

Chemical  Engineering  and  Mining   Review 

Civil  Engineers  Society  of  St.  Paul 

Coal  Age 

Colliery  Guardian 

Colorado  School   of  Mines  Magazine 

Columbia  University  Quarterly 

Compressed  Air  Magazine 

Commercial  Vehicle 

Commonwealth  Engineer 

Concrete 

Contracting 

Contractor 

Cornell  Civil  Engineer 

Chamber  of  Mines  of  West  .Australia 

Engineers'  Club  of  Baltimore 
Engineers'  Club  of  Philadelphia 
Engineers'  Club  of  St.  Louis 
Economic  Geology 
Efficiency  Society  Journal 
Electric  Journal 
Electrician 
Electrical   Review 
Electrical  Review,  Chicago 
Electric  Railway  Journal 
Electrical    World 
Rnpineering  and  Contracting 

ering  and  Mining  Journal 
ering  Education 
_ering  News-Record 
Engineering 
Engineer 

Engineering  Review 
Engineers  Society  of  Pennsylvania 

Franklin  Institute  Journal 

Flying 

Foundry 

General  Electric  Review 

Heating  and  Ventilating  Magazine 
Ice  S:  Refrigeration 
Illuminating  Engineering  Society 
Bulletin  of  the  Imperial  Institute 
Industrial   Management 
Institute  of  -Automobile  Engineers 
Institute  of  Radio  Engineers 
Institute  of  Sanitary  Engineers 
Institution  of  Civil  Engineers 
Institution  of  Electrical   Engineers 
Inst,  of  Engrs.  &  Shpbldrs.  of  Scot. 


Engi, 


Instn  Alun  &  Cnty  Engrs 

Instn  Mech  Engrs 

Inst  Met 

Instn  Min  Engrs 

Instn  Min  &  Met 

Int  Mar  Eng 

Iron  Age 

Ir  &  CI  Trds  Rev 

Iron  Trd  Rev 

Tl  Actcy 

Jl  Geol 

Jl  Ind  &  Eng  Chem 

La  Eng  Soc 

La  Nat 

L  S  Min  Inst 

Machy 

Manr  Assn  Engs 

Mfrs   Rec 

Mar  Eng  &  Nav  Arch 

Mar  Rev 

Mas   Boil    Mkrs  Assn 

M   C  B  A 

Mech  Eng 

Mech    Wld 

Met  &  Chem  Eng 

Min   Mag 

Min  &  Met  Soc  Am 

Min   S:   Sci   Pr 

Mun    Eng 

Man    Engrs  Jl 

Mun  Jl 

Nat   Assn    Corp    Schls 

Nat   Engr 

Nat    Lime    Mfrs    Assn 

Nature 

NEC  Instn 

N  E  Rd  Cb 

N   E   Wr   Wks  Assn 

N  Y   Dept  Labor 

N  Y  Rd  Cb 

Per-Way  Instn 
Phil   Jl    Sci 
Power 


Inst,  of  Munic.  &  County  Engrs. 
Institution  of  Mechanical  Engin 
Journal  of  the  Institute  of  Metals 


ng  Engine 

ng  i  Metallurgy 

ne  Engineering 


Institution  of  Mi 
Institution  of  Min 
International  Mari 
Iron  Age 

Iron  &  Coal  Trade 
Iron  Trade  Revie^^ 


Journal  of  .Accountancy 

Journal  of  Geology 

Journal  of  Indust.  &  Eng.  Chemistry 

Louisiana  Engineering  Society 

La  Nature 

Lake  Superior  Mining  Institute 

Machinery 

Manchester  Assn.  of  Engineers 

Manufacturers'   Record 

Engineer  S:  Naval  Architect 


Ma 


Re 


Master  Boiler  Makers'  Association 

Master  Car  Builders'  .Association 

Mechanical  Engineering 

Mechanical  World 

Metallurgical  &  Chemical  Engineering 

Mining  Magazine 

Mining  &  Metallurgical  Soc.  of  Amer. 

Mining  &  Scientific  Press 

Municipal   Engineering 

Municipal   Engineers'  Journal 

Municipal  Journal 

National  Assn.   of  Corporation   Schools 

National  Engineer 

National  Lime  Manufacturers*  Associat 

Nature 

N-E  Coast  Institution 

New  England  Railroad  Club 

New  England  Water  Works  Assn. 

New  A'ork  State  Dent,  of  Labor 

New  York  Railroad  Club 

Permanent-Way  Institution 
Philippine  Journal  of  Science 


Quarry 

Roy  Un   Ser  Instn 

Ry  Age    Gaz 

Ry  Cb    Pitts 

Ry  Engr 

Ry  Gaz 

Ry  &   Loco  Eng 

Ry  Alech    Engr 

Ry  Rev 

Ry  Sig  Engr 

S  A  E 

Schl  Min   Qly 

Sfty  Eng 

Sib  Jl    Eng 

So  Af   Inst   Engrs 

Soc  Nav  .Arch  &  Ma 

Soc   Pro   Sci   Man 

S  &  S  W  Ry  Cb 

St  L  Ry  Cb 

Stev  Indie 

Stl    &    Iron 

Surv'r 

Tel  Engr 
Telephony 
Times  Eng  Supp 
Tmwy  &   Ry   Wld 

Univ   Col    Jl    Eng 
Univ   111 


Quarry 

Royal  United  Service  Institution 

Railway  Age  Gazette 

Railway  Club  of  Pittsburgh 

Railway  Engineer 

Railway  Gazette 

Railway  &  Locomotive  Engineering 

Railway  Mechanical  Engineer 

Railway  Review 

Railway  Signal  E.igineer 

Society  of  -Automobile  Engineers 
School  of  Mines  Quarterly 
Safety  Engineering 
Sibley  Journal  of  Engineering 
South  African  Instn.  of  Engineers 
Engr    Society  of  Naval  .Arch.  &  Mar.  Engrs. 
Soc.  to  Promote  Sci.  of  Management 
Southern  &  Southwestern  Railway  Club 
St.  Louis  Railway  Club 


Ste 


Indi( 


Univ   Minn 
Univ   Mo 
U   S  Bur  Mines 
U  S  Bur  Stds 
U  S   Dept  .Ag 
U  S   Geol    Surv 
U    S    Nat   Inst 

West    Eng 

West    Ry   Cb 

West  Scot  I  &  S  Inst 

West   Soc   Engrs 

Wis  Engr 

Wore   Poly  Inst  Jl 


Steel  &  Ir 

Surveyor  &  Municip.  &  County  Engi 

Telephone  Engineer 

Telephony 

Times  Engineering  Supplement 

Tramway  &  Railway  World 

Univ.  Colo.  Journal  of  Engineering 

University  of  Illinois 

University  of  Kansas 

University  of  Minnesota 

University  of  Missouri 

U.  S.  Bureau  of  Mines 

U.  S.  Bureau  of  Standards 

U.  S.  Dept.  of  .Agriculture 

U.  S.  Geological  Survev 

U.  S.  Naval  Institute 

Western  Engineering 

Western  Railwav  Club 

West.  Scotland  Iron  &  Steel  Inst 

Western  Society  of  Engineers 

W'isconsin  Engineer 

Worcester  Polytechnic  Inst.  Journal 
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The  following  pages  form  a  descriptive  index  of  the 
leading  and  special  articles  of  permanent  value  pub- 
lished currently  in  the  Transactions  of  all  the  im- 
portant engineering  societies  of  both  Europe  and 
America,  and  in  all  the  leading  engineering  journals  ot 
the  world  in  the  English,  French,  Dutch,  Italian  and 
(i)  The  title  of  the  article, 

(2)  The  name  of  its  author, 

(3)  A  descriptive  abstract, 


The 


Spanish  languages,  as  far  as  possible  on  account  of  war. 
The  term  descriptive  is  used  because  the  definite  pur- 
pose of  each  index  note  is  to  indicate  clearly  the  char- 
ter and  purpose  of  the  article  or  paper  described;  and 
with  that  in  view  we  give  the  following  essential  infor- 
mation about  every  publication: 

(4)  Its  length  in  words, 

(5)  Where  published, 

(6)  When  published, 
(7)    We  supply  the  article  itself,  if  desired. 

full  text  of  every  article  described  in  the  opposite  page,  where  also  the  full  titles  of  the  principal 
Index,  together  with  all  its  illustrations,  can  usually  be  journals  indexed  are  given.  This  list  is  subject  to  change 
supplied  by  us.     -See  the  Explanatory  Note  given  on  the      fiom  time  to  time. 

NoTE^— The  Index  is  conveniently  classified  into  the  possible,  within  a  few  minutes'  time  each  month  to  learn 

larger  divisions  of  engineering  science,  to  the  end  that  promptly  of  every  important  article  published  anywhere 

the  reader  may  quickly  turn  to  what  concerns  himself  in  the  world,  in  anv  language,  upon  the  subjects  claiming 

and  his  special  branches  of  work.     By  this  means  it  is  one's  special  interest. 

Divisions  of  the  Engineering  Index 

Industrial  Management   Page  249      •  Marine  and  Naval  Engineering 

Mechanical  Engineering    "     251  Mining  and  Metallurgy   .... 

Electrical  Engineering  "     255  Kailway  Engineering 

Civil  Engineering    '■     257  Street  &  Electrical  Railways  . 

Book  Notices  Page  264 


259 
260 
263 
264 


EDUCATION 

Agriculture 

L'Importance  ficonomique  De  L'En- 
seignement  Agricole  (83929  C).  H.  M. 
Nagant.  4500  w.  Revue  Trimestrielle 
Canadienne — Nov.,  1917.  Economic  im- 
portance of  the  study  of  agricuU\ire. 
Apprentices 

Apprenticeship  Training^Including  an 
.\ccoimt  of  a  Possible  System  of  Con- 
tinued Education  for  Engineering  Ap- 
prentices (83840  N).  A.  P.  M.  Fleming. 
34  pp.  Instn  E  &  S  Scot,  Trans— Dec, 
'917-     Principles  and  basic  requirements. 

The  Training  of  Engineering  Appren- 
tices (83383  A).  Addresses  bv  A.  E. 
Carter  and  by  R.  W.  Bailev.  (Slightly 
abridged.)  8000  w.  Engng— Dec.  14, 
1917-  Recommendations  of  educators. 
Apprenticeship 

Improved    Apprenticeship    Methods   on 
the  Pennsylvania   (83728).     T.  H.  Yoder. 
Ills.    2000  w.     Ry  Mech  Engi^— Jan.,  1918. 
Latest  developments  in  the  course. 
Chemistry 

L'Avenir  De  L'Industrie  Chimiquc  En 
France  (839,^8  B).  A.  Kling.  4000  w. 
Le  Genie  Civil— Nov.  24.  1917.  Future 
of  industrial  chemistry  in  France. 

La  Chimie  Tndustrielle   (83930  C).     L. 
Bourgoin  and  P.  Le  Cointe.   "4000  \v.     Re- 
vue Trimestrielle  Canadienne— Nov.,  191 7. 
Introductory  lecture  of  a  new  course. 
Craftsmen 
,  The    Education    of    Skilled    Craftsmen 
/,7J69.S  A).     C.  A.  Otto.     looo  w.     Mech 
i   Wld— Jan.  4,  1918.     Suggestions. 
Crippled  Soldiers 

The  Engineer,  the  Cripple  and  the  New 
Education  (83335  A).  Frank  B.  Gilbreth 
and  L.  M.  Gilbreth,  with  discussion.  7000 
w.     ASM  E,  Jl— Jan.,   1918.     Reviews 


progress  in  the  solution  of  the  problem 
of  training  cripples. 
Efficiency 

Under     New     Management — A     Man's 
Power   (83948  A).     Charles  M.   Horton. 
3000  w.     Ind  Man — Feb.,  1918.     Possibili- 
ties of  man's  achievements. 
Engineering  Instruction 

Special    Education    in    Time    of    War 

(83327  A).     Charles  S.  Howe.     2500  w. 

A   S  M  E,  Jl— Jan.,   1918.     Problems  of 

engineering  colleges.    Efficient  training. 

Engineering  Problems 

Universal  Public  Service  in  Peace  and 
War  (83325  A).     Ira  N.  Hollis.    6000  w. 
A    S    M    E,    Jl — Jan.,    191S.      Training 
needed ;  our  weaknesses,  etc. 
Engineers 

Some  Comments  on  the  Training  of 
Engineers  (83893  A).  A.  C.  Lanier. 
Sooo  w.  E  Cb  St  L,  Jl— Nov.-Dec,  1917. 
Suggestions  based  on  experience. 

The  Engineer  in  the  Chemical  Industrv 
(83r)05  A).     H.  E.  Hollister.     1800  w.     E 
Cb   Phila,  Jl — Jan.,    1918.     Work  accom- 
plished since  the  war. 
Laboratop'  Apparatus 

Electrical     Laboratory    Apparatus     for 
Educational  Institutions  (83621  A).    J.  J. 
Lamberty.     Ills.     1200  w.     Gen  Elec  Rev 
— Jan.,  1918. 
National  Defense 

The   Engineering   Societies   in   the   Na- 
tional  Defense   (8^326  A).     Gano  Dunn. 
4500  w.   A  S  M  E,  Jl— Jan.,  1918.   Things 
that  arc  being  done  by  engineers. 
Reinforced  Concrete 

Soine  Observations  Regarding  the 
Methods  of  Teaching  the  Theory  of  Re- 
inforced Concrete  Design  (83801  A).  Al- 
len B.  McDanicl.  1500  w.  Eng  Ed- 
Dec,  1917.     -Suggests  methods.    . 


Research 

American  Research  Methods  (83808  B). 
Charles  H.  McDowell,  with  discussion. 
20  pp.  West  Soc  Engrs,  Jl— Oct.,  1917. 
Urges  co-operation  between  industries 
and  educational  institutions. 

The  Co-ordination  of  Research  (83- 
911).  1300  w.  Nature — Dec.  6,  1917. 
Prevailing  opinions  on  the  subject. 

The  Opportunity  for  Industrial  Re- 
search (83337  A).  C.  E.  Skinner.  2500 
w.  A  S  M  E,  Jl— Jan.,  1918.  The  study 
01  alloys. 

See  also  Heat  Flow,  under  Mechan- 
ical Engineering,  Heating  and  Cooling. 
Schools 

The  Engineering  School  and  the  War 
(83799  A).  A.  F.  Barnes.  Presidential 
address  to  the  S-W.  Soc.  of  Engrs.  3000 
w.  Eng  Ed — Dec,  1917.  The  effect  of 
the  war  on  American  industries. 
Spelling 

How  to  ,'\waken  Freshman  Interest  in 
Good    Spelling    (83802    A).      A.    C.    F. 
Baebenroth.      1800    w.      Eng    Ed — Dec, 
1917.     Prevalence  of  faulty  spelling. 
Symbols 

Symbols  for  Mechanics  and  Hydraulics 

(83800  A).    John  T.  Faig.    1000  w.    Eng 

Ed — Dec,     1917.    _  Methods     aiming     to 

standardize    practice;    results   obtained. 

Training 

Technical  Training  for  Disabled  Sol- 
diers and  Sailors  (83317  A).  Lord 
Charnwood,  with  discussion.  10  pp.  Roy 
Soc  Arts,  Jl — Dec.  14,  1917.  Size  of  the 
problem  and  schemes  in  preparation. 

Training  Engineers  and  Firemen  (83- 
971  A).  Allen  W.  Ruggles.  Ills.  2500 
w.  Ind  Man — Feb..  1018.  How  the  Uni- 
versity of  Wisconsin  is  educating  them. 
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Welding 

Plan  for  Training  Welders  for  Army 
(83786).  1800  w.  Weld  Kngr— Jan.,  1918. 
Suggestions  offered  the  war  departinent. 

FINANCE  AND  COSTS 
Accounting 

.\ccunnting  for  the  Liberty  Loans  (83- 
888  A).      Harvey   S.   Chase.      10  pp.     Jl 
.Actcy — Jan.,   1918.     Serial,  1st  part. 
Compensation 

The  Basis  of  Compensation  for  the 
Railroads  (83543).  Julius  H.  Parmelee. 
1800  U-.  Ry  Age— Jan.  10,  1918.  Analy-. 
sis  of  provisions  suggested  by  Presi- 
dent. 
Cooperation 

Buying  Combinations  in  the  Metal 
Market  (83725).  5000  w.  Min  &  Sci  Pr 
— Jan.  19,  1918.  From  report  on  co-oper- 
ation in  American  Export  Trade ;  Federal 
Trade  Commission. 
Costs 

Power   Plant   Proportional   Investment 
Costs  (83324).    H.  S.  Knowlton.    5500  w. 
Natl  Engr — Jan.,  1918.    Discussed  in  Bos- 
ton Edison  Street  Lighting  Rate  Case. 
Profits 

Profit  Earned  and  Profit  Collected  (83- 
890   A).     Frederick    Thulin.     8   pp.     Jl 
Actcy — Jan.,    1918.      Accounting    prob- 
lems. 
Railway  Finance 

Railway  Earnings  and  Expenses  for 
the  Year  1917  (83465  A).  Frank  Haigh 
Dixon.  Diagram.  1800  \v.  Ry  Age- 
Jan.  4,  1918.  (Special  No.)  Heavy  fall- 
ing off  in  operating  income. 
Railroad  Securities 

How   Will   the   Railroad   Securities   Be 
Affected?  (83681).     1500  w.     Ry  Age- 
Jan.  iS,  IQ18.     Charts  and  review. 
Selling  Price 

Determination  of   Selling  Price   (83889 
A).     E.    D.    Hilton.     7   pp.     Jl   Actcy— 
Jan.,  1918.     Critical  discussion  of  recent 
pamphlet  by  Harrington   Emerson. 
Taxes 

Plan  to  Recast  War  Excess  Profits  Tax 

(83661  A).    2200  w.     Iron  Age — Jan.  17, 

1918.     Important  amendments   proposed ; 

some  effects  of  Supreme  Court  decision. 

Trade 

The  Government  and  Foreign  Trade 
(83738  A).  1200  w.  Elec  Rev — Dec.  21, 
1917.  Serial,  ist  part.  British  trade  and 
methods  developed  for  its  future. 

The  Trade  of  India  with  Russia, 
France  and  Italy  (83735  A).  D.  T.Chad- 
wick,  with  discussion.  1500  w.  Roy 
Soc  Arts,  Jl — Dec.  28,  1917.  Effects  of 
the  war;  and  the  economic  future. 
Valuation 

Developments  in  Railway  Valuation 
(83707).  5000  w.  Ry  Rev — Jan.  19,  1918. 
Statement  by  H.  C.  Philips  of  develop- 
ments of  federal  valuation. 

Solidification  as  a  Factor  in  Railway 
Valuation  (83683).  H.  M.  Taylor.  1500 
w.  Ry  Age — Jan.  18,  1918.  Suggested 
method  for  determining  the  appreciation 
in  the  roadbed  due  to  seasoning. 

What  -  About     Your     Plant     Values? 
(83590).     E.  C.  Constans.     1500  w.    Tel- 
ephony— ^Jan.  12,  1918.     Outlines  a  sim- 
ple system  for  valuing  telephone  plants. 
War  Revenue 

The  W'ar  Excess  Profit  Tax  (83319)- 
Philip  Wiseman.  2800  w.  Min  &  Sci  Pr 
—Dec.  29,  1917.  Meaning  of  "excess 
profit";  effect  of  tax  law  on  gold-mining. 
War  Revenue  Act  and  Its  Relation  to 
Taxpayers  (83414).  Daniel  C.  Roper. 
Address  before  editors  of  the  trade  press. 
2000  w.  Fndry — Jan.,  1918. 
War  Tax 

Intangible  Values  aiid  War  Tax  (83- 
972  A).  Charles  W.  McKay.  4500  w. 
Ind  Man — Feb.,  1918.  Discusses  features 
of  the  war  tax  for  industrial  appraisals. 
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MANAGEMENT 
Economic  Departments 

Uses  of  an  Economic  Department  in 
a  Machine-Tool  Plant  (83665).  Ludwig 
W.  Schmidt.  3500  w.  Am  Mach— Jan. 
17,  1918.  Reasons  why  such  a  depart- 
ment is  of  value  in  future  policies. 
Efficiency 

Efficiency  by  Consent  (83949  A).  Louis 
D.  Brandeis.  iioo  w.  Ind  Man — Feb., 
19 18.  Necessity  of  consulting  with  labor 
concerning  industrial  changes  to  secure 
full   cooperation. 

Training  a  Mining  Organization  in  Ef- 
ficiency   Methods    (83863).      Charles    A. 
Mitke.     2000  w.     Eng  &  Min  Jl— Jan.  26, 
1918.    Experiences  at  the  Copper  Queen. 
Index  Cards 

Getting  the  Most  Out  of  Index  Cards 
(83973  A).     F.  J.  Schlink.     Ills.     2800  w. 
Ind  Man — Feb.,  1918.     How  cards  can  be 
notched  to  give  graphic  information. 
Machine  Arrangement 

How  to  Locate  Machine  Tools   (83970 
A).     Gustav   H.  Radebaugh.     Ills.     2500 
w.     Ind   Man — Feb.,    1916.     Coordinated 
system  of  niachine  arrangement. 
Ordnance 

Ordnance  Bureau,  U.  S.  A.  (83976  A). 
700  w.  Ind  Man — Feb.,  1918.  Editorial 
on  the  vastness  of  the  task  and  the  work 
of  the  Bureau. 

American   Ordnance   in   France    (83339 
A).     Capt.  Fogg.     1000  w.     West  Ry  Cb, 
Pro — Nov.     19,     1917.       Needs    of    the 
American  Ordnance  department. 
Organization 

An  Industrial  Achievement  of  the  War 
(83960  A).  L.  P.  Alford.  2500  w.  Ind 
Man— Feb.,  1918.  Application  of  man- 
agement principles  to  the  U.  S.  Ordnance 
Bureau. 

Master  Control  of  American  Industries 
(83975  A).  1800  w.  Ind  Man— Feb., 
1918.  Editorial  on  the  need  of  control, 
with  suggestions. 

The  Winchester  Plan  of  Management 
(83437  D).  W.  E.  Freeland.  Ills.  350° 
w.  Iron  Age— Jan.  3,  1918.  (Special 
No.)  Outlines  a  modified  type  of  func- 
tional management,  discussing  the  philos- 
ophy on  which  it  is  based. 

The  Winchester  Engineering  Organi- 
zation (83660  A).  W.  E.  Freeland.  3000 
w.  Iron  Age— Jan.  17,  1918.  Duties  of 
chiefs  of  general  manager's  staff  and 
their  cominittee  interrelations.  Second 
article  of  series. 

Handling    Costs    at    Winchester    Plant 
(83785  A).     W.  E.  Freeland.     Ills.    2500 
w.     Iron  Age— Jan.  24,  1918.     Part  III. 
Production 

Production  Standards  for  War  (83916). 
1000   w.      Times    Engng    Supp— Nov.    30, 
1917.     Coordination  between  manufactur- 
ers and  Government. 
Profit-Sharing 

A  Fair  Basis  of  Profit-Sharing  (83974 
A).  George  Kingdon  Parsons.  4500  w. 
Ind  Man— Feb.,  1918.  Unique  system,  ap- 
portioning profits  to  managers,  salesmen, 
clerks,  mechanics  and  laborers. 

REGULATION 
Administration  Bill 

The  Administration  Bill  for  Control 
of  Railroads  (83544)-  6000  w.  RyAge 
— Jan.  10,  1918.  Five-hundred-million 
appropriation. 

Cantonments 

Utility  Staffs  at  National  Army  Can- 
tonments Organized  on  IMilitary  Basis 
(83455).  John  M.  Goodell.  2500  w. 
Eng  News-Rec— Jan.  3,  1918.  Organi- 
zation for  Camp  Meade  utility  service. 

Draughtsmen 

The  Status  and  Remuneration  of 
Draughtsmen  (83381  A).  2200  w. 
Engng — -Dec.  14,  1917.  The  work;  how 
to  raise  the  status  of  draughtsmen. 


March,  1918 

Employees 

Keeping  the   Good  Will  of  the   Em- 
ployee   (83349).     H.   D.   Murphy.     1200 
w.     Am    Mach — Jan.    3,    1918.      Its   im- 
portance; ideas  on  the  subject. 
Engineering  Equipment 

Supply  Organization  Expands  2250 
Per  Cent,  to  Equip  Engineer  Troops 
(83452).  E.  J.  Mehren.  4000  w.  Eng 
News-Rec — Jan.  3,  1918.  Specification, 
design  and  purchase  of  a  large  variety 
of  engineering  equipment. 
Fuel  Administration 

Five  Coal-less  Days  and  Ten  Heatless 
Holidays  (83815).  3000  w._  Ry  Age- 
Jan.  25,  1918.  Fuel  AdminTstration  or- 
ders a  suspension  of  industries. 

Garfield    Defends    Order   That    Shut 

Down  Industries   (83826).     2000  w.     CI 

Age — Jan.    26,    1918.      Text   of   defense, 

with   interview^   by   Floyd   W.   Parsons. 

Government  Aid 

Engineering  Societies'  War  Activities 
(83478).     2500   w.      Elec    Wld— Jan.   5, 
1918.     Ways  in  which  national  technical 
societies  have  aided  government. 
Industrial  Order 

Widespread  Closing  Down  of  Indus- 
try (83784  A).     13  pp.     Iron  Age— Jan. 
24,  1918.    To  give  coal  to  vessels,  relieve 
freight  congestion  and  fuel  shortage. 
Labor 

Crux  of  the  War  Situation  is  Labor 
(83536  A).  Elbert  H.  Gary.  3000  w. 
Iron  Age — Jan.  10,  1918.  Address  be- 
fore the  Commercial  Club  of  Chicago. 
Favors  bringing  men  from  the  Orient. 
Fifth  Annual  Report  of  the  Secretar)- 
of  Labor — Fiscal  Year  Ending  June  30. 
191 7  (83645  N).  150  pp.  U  S  Gov  Print 
Office — 1917.  Mediation  in  labor  dis- 
putes, and  other  work  of  the  Dept. 

Monthly  Review  of  the  U.  S.  Bureau 
of  Labor.  Statistics  (S3795  N).  256  pp. 
U  S  Dept  Labor— Dec,  1917- 

Railway  Labor  Conditions  (83758  A). 
2500  w.  Engng — Dec.  28,  1917.  Devel- 
opments in  connection  w-ith  rates  of 
wages  in  Great  Britain.    Editorial. 

Reducing  Labor  Turnover  in  Oui, 
Shops  (83351).  Fred  H.  Colvin.  220c 
w.  Am  Mach — Jan.  3,  1918.  Different] 
phases  of  the  question. 

Shop  Stewards  (83764  A).  1500  w, 
Engr — Jan.  4,  1918.  Discusses  the  re-; 
cent  agreement  in  England  to  recognizcl 
the  shop  stewards.  j 

Unionizing  Industry  as  a  War  Meas -i 
ure  (83538  A).     Walter  Drew-     1800  w 
Iron  Age — Jan.  10,  1918.    Its  dangers. 
Manufacturing 

Manufacture  After  the  War  (83917) 
2000    w.      Times    Eng    Supp — Nov.    30, 

1917.  Problems  of  federation  and  asso 
elation  in  England  after  the  war.     .      j 

Power 

Mastering  Power  Production — I 
(83947  A).  Walter  N.  Polakov.  350O  w 
Ind  Man— Feb.,  1918.  Deals  with  gen 
eral  principles  of  arrangement  and  in 
stallation  of  plant  equipment. 

Public  Utilities  _ 

Effects  of  War  Conditions  on  Cos 
and  Quality  of  Public  Utility  Servic 
(835641.     2000  w.     Elec  Ry  Jl— Jan.  1: 

1918.  Extra  operating  expense  shoul' 
be  considered  in  modifying  rates. 

Practical  Measures  for  Securin 
Greatest  Economv  in  Public  Utilit 
Plant  Operation  (83499  A).  Charle 
Brossmann.  2500  w.  INIun  Eng — Jan 
1918.  Serial,  1st  part.  Specific  recon 
mendations  for  increasing  efficiency- 
Railroad  Hearings 

Railroad  Hearings  Before  the  Senal) 
Committee  (83470  A).  2500  w-  Ry  Ag 
—Jan.  4.  1918.  (Special  No.)  Inte 
state  Commerce  Commission  que 
tioned. 
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Railroads 

Supreme    Court    Decisions    Affecting 
Railroads  (SaSip).     3000  w.     Ry  Age — 
Jan.  23,  1918.    Abstracts  of  decisions  in 
the  Illinois  and  the  Texas  cases. 
Steel 

First    of    Government    Regulation    in 
Steel   (83445  D).     4500  w.     Iron  Age- 
Jan,  3,  1918.     (Special  No.)     Record  in- 
got production. 
War  Board 

Accomplishments  of  the  Railroad's 
War  Board  (83471  A).  3500  w.  Ry 
Age— Jan.  4,  1918.  (Special  No.)  Re- 
port to  Senate  Committee  tells  also  of 
what  it  had  hoped  to  do. 
War  Industries 

War  Industries  Board  to  Be  Central 
Agency  for  Mobilizing  Nation's  Re- 
sources (8j775).  1500  \v.  Eng  News- 
Rec— Jan.  24,  19 18.  Plan  outlined  by 
Secretary  Baker. 

Germany's  Contribution  to  Our  War 
Preparation  (83438  D).  Ills.  1500  w. 
Iron  Age— Jan.  3,  1918.  (Special  No.) 
A  Bridgeport,  Conn.,  plant,  financed  by 
Germany,  for  the  production  of  shrapnel, 
taken  over  bj-  U.  S.  government. 
Women  Workers 

One  Labor- Shortage  Problem  Solved — 
Women  in  Machine  Shops  a  Success 
(83530).  2000  w.  Eng  News-Rec — Jan. 
10,  1918.  Efficient  work  on  machine 
tools. 

The  Woman  Worker.  John  W.  Upp. 
Also.  Psychologj-  of  Environment.  C.  B. 
Lord.  With  discussion  of  the  two  papers 
(83334  A).  Ills.  7000  w.  A  S  M  E,  Jl 
— Jan.,  1917.  Problems  concerning  women. 
Women  Fill  Men's  Places  in  Shops 
(83-20  A).  Articles  by  D.  C.  Bucll,  Har- 
vey D.  Wolcomb.  and  Margaret  Lampert. 
4500  w.  Ry  Mech  Engr — Jan.,  1918. 
Suggestions   for  their  training. 


MECHANICAL  ENGINEERING 

Woman  Power  (83924).  1100  w.  Times 
Engng  Supp— Nov.  30,  1917.  Account  of 
the   E.xhibition  of  Women's  Work. 

Women  in  German  Foundries  (83771 
A).  From  paper  by  Kurt  Abeking  in 
6/0/1/  iiud  Eisen.  Ills.  1500  w.  Ir  &  CI 
Trds  Rev— Dec.  28.  1917.  Considers 
kmds  of  work  and  ways  of  instruction. 

Women's  Labor  in  British  War  Indus- 
tries (83662  A).  L.  H.  Quin.  Ills.  4000 
w.  Iron  Age — Jan.  17,  1918.  Its  great 
scope  and  problems  involved;  wages,  ef- 
ficiency and  working  conditions. 

WELFARE  AND  SAFETY 
Benefit  Association 

The  Emplovees'  Benefit  Association 
(S3968  A).  W.  L.  Chandler.  Charts. 
6000  w.  Ind  Man— Feb.,  1918.  Second 
part  of  serial.  Its  relations  to  employee 
and  employer  and  its  management.  Sick 
benefits,  insurance,  etc. 
Dust 

Dust  in  Industry  (83887  A).  Henry 
Field  Smyth.  3000  w.  Sci  M— Jan.,  1918. 
As  a  cause  of  occupational  diseases. 

Dust;  Its  Universality.  Elimination  and 
Conservation  (83956  D).  E.  R.  Knowles. 
Ills.  43  pp.  Am  Soc  Ht  &  Vt  Engrs,  Jl 
— Jan.,  1918.  Classification  of  dusts,  their 
sources,  elimination,  recoverj'. 
Safety  Work 

A  Year's  Progress  in  Electrical  Safetv 
Work  (83518).  Morton  G.  Lloyd.  2500 
w.  Elec.  Rev,  Chi — Jan.  5,  1918.  Re- 
sults of  first  year's  trial  of  the  Xatl. 
Elec.  Safety  Code.- 
Workmen's  Compensation 

Workman's  Compensation  Act  (S3474). 
Samuel  R.  Artman.  2500  w.  Telephony 
—Jan.  5,  1918.  Read  at  Indiana  Ind.  Tel. 
Convention.  Experiences  in  administra- 
tion. 
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MISCELLANY 
Agriculture 

The  Agricultural  Problem  (83328  A). 
Liberty  H.  Bailey.  (Abstract.)  3000 
w.  .\  S  M  E,  Jl— Jan.,  1918.  Food  pro- 
duction problems  and  their  relation  to 
the  war. 
German  Industries 

A  Travers  Les  Revues  Techniques 
Allemandes  (83904  B).  2000  w.  La 
Nature— Nov.  24,  191 7.  Extraction  of 
greases,  production  of  high-speed  steel : 
copper,  leather,  rubber,  and  other  in- 
dustries as  gathered  from  German  tech- 
nical papers. 
War 

The  Business  of  War  (83490).  Charles 
T.  Hutchinson.  2500  w.  Min  &  Sci  Pr 
— Jan.  5,  1918.  Reviews  conditions  and 
the  attitude  of  the  industries  and  of 
labor. 
War  Aims 

What    We're    Fighting    For    (83657). 
Frederick  Landis,  with  introductory  ad- 
dress.   22  pp.     St  L  Rv  Cb,  Pro— Dec. 
1917. 
War  Effects 

Manchester  Local  Section:  Chair- 
man's .\ddress  (83613  N).  C.  J.  Beaver. 
8000  w.  Instn  E  E,  Jl— Dec,  1917.  Ef- 
fects of  war  on  world's  industry  and 
industrial  progress.  Necessities  re- 
vealed. 

Birmingham  Local  Section:  Chair- 
man's Address  (83615  N).  Sydney  T. 
-Allen.  4000  w.  Instn  E  E,  Jl — Dec, 
1917.  Effects  of  the  war  and  needed  de- 
velopments of  electrical  industries. 

Western  Local  Section  Chairman's 
Address  (83612  N).  R.  Howard 
Fletcher.  2500  w.  Instn  E  E,  Jl— Dec, 
1917.  Problems  arising  from  war  ne- 
cessities. 


AERONAUTICS 
Aeroplanes 

Aeroplane  Construction  in  General 
(83493).  Ottorino  Pomilio.  Ills.  2200 
w.  A  A  Wkly— Jan.  7,  1918.  Serial, 
1st  part.  Types  and  their  construction. 
Exploring  and  Mapping  Jungle  Lands 
by  Aeroplane  (83553  A).  Russell  Hast- 
ings Millward.  Ills.  2200  w.  Flying — 
Jan.,  1918.  Work  of  aviators  after  the 
war. 

Some  Notes  on  Recent  German  Aero- 
planes (83389  A).  Ills.  2000  w.  Engr 
— Dec.  14,  1917.  Information  regarding 
certain  types  of  captured  machines  ex- 
hibited in  England. 
Aircraft 

The  Aircraft-Problem  (83332  A).  W. 
F.  Diirand.  4000  w.  A  S  M  E,  Jl — Jan., 
1918.  Problems  in  forming  and  main- 
taining a  large  and  efficient  air  fleet. 

The  Amazing  Development  of  Mili- 
*ary  .Aeronautics  in  1917  (83571).  Henry 
Woodhouse.  Ills.  2000  w.  A  A  Wkly 
—Jan.  14,  1918.  The  importance  of  the 
air  service. 
Air  Service 

America's  Air  Service  (83881  B).  W. 
F.  Durand.  Ills.  26  pp.  Fkn  Inst,  Jl— 
Jan.,  1918.  Account  of  the  purposes  of 
such  a  war  measure  and  the  require- 
ments. 

The  War  in  the  Air  (83602  A).  G. 
Douglas  Wardrop.  2500  w.  E  Cb, 
Phila.  Jl— Jan.,  1918.  What  the  Gcr- 
inans  have  accomplished  and  the  prob- 
lems to  be  solved. 
Automotives 

Automotivcs  in  the  Great  War 
'**-'»700).  Cokcr  F.  Clarkson.  3500  w. 
Am  Mach— Jan.,  24,  1918.  Reviews  the 
acromplishmcntr  during  the  past  year. 


Aviation 

La  Liason  Aerienne  Ft  La  T.  S.  F. 
En  Avion  (83932  B).  J.  A.  Lefranc 
Ills.  2900  w.  La  Nature — Dec.  8,  1917. 
Aviation  and  radio  operations  by  the 
Germans.  Types  of  planes  used,  radio 
apparatus  and  fire  control. 
Aviators 

Fighting  Efficiency  of  American 
.Aviators  Can  Be  Quadrupled  by 
Adoption  of  Walter  Camp's  Method  of 
Training  (83552  A).  Henry  Wood- 
house.  Ills.  1500  w.  Flying — Jan., 
1918.     Value  of  training. 

The  Aviator,  the  Quarterback  of 
War's  Gridiron  (83551  A).  Walter 
Camp.  Ills.  1800  w.  Flying — Jan., 
1918.  Training  to  keep  him  in  the 
physical,  mental  and  nervous  condition. 
Ballooning 

Free    Ballooning    (83554    A).      F.    P. 
Lahm.      Ills.      1500    w.      Flying — Jan., 
1918.      The    care,    equipment,    manage- 
ment and  usefulness. 
Biplanes 

The  German  Ago  Fighting  Biplane 
(83573).  Ills.  3300  w.  A  A  Wkly— 
Jan.  14,  1918.     Detailed  description. 

The   German  A.   E.   G.   Bombing  Bi- 
plane   (83492).      Ills.      1800    w.      A    A 
Wkly — Jan.  7,  1918.     Particulars  of  the 
1917  type. 
Engines 

German  Aeroplane  Engines  (83382 
A).  1500  w.  Engng — Dec.  14,  1917. 
Details  of  captured  German  aeroplanes 
and  engines  on  exhibition  at  Islington, 
England. 

British  Aviation  Engine  Inspection 
(83562).  R.  K.  Bagnall-Wild.  Charts. 
4000  w.  Auto  Ind — Jan.  10,  1918.  Se- 
rial, 1st  part.     Chart  scheme  in  use. 


Overhauling  the  Gnome  Airplane  En- 
gine (83348).  Ills.  3500  w.  Am  Mach 
— Jan.  3,  1918.  Instructions  for  disas- 
sembling and  assembling. 

The  i6o-IIp.  Benz  Aircraft  Engine 
(83812  A).  Ills.  1000  w.  Auto  Ind— 
Jan.  24,  1918.  Design  and  performance 
data  of  one  of  Germany's  leading  air- 
craft engines. 
Inclined  Surfaces 

The  Influence  of  Aspect  Ratio  on  the 
Critical  Angle  of  Inclined  Surfaces  (83- 
754  -A).  C.  H.  Powell.  500  w.  Engng 
— Dec.  28,  1917.  Investigations  of  value 
to  aeroplane  designers. 
Model  Experiments 

The  Wind  Channel — Its  Design  and 
Use  (83572).  J.  R.  Pannell.  Lecture 
before  Aeronautical  Soc  of  Gt.  Britain. 
4000  w.  A  A  Wkly— Jan.  14,  1918.  Se- 
rial, 1st  part.  Value  of  model  experi- 
ments, describing  wind  channels. 
Naval  Aircraft 

Italian  Naval  .Aircraft  (8.3763  A).     Ills. 
700  w.     Engr — Jan.  4,   1918.     Details  of 
a    system   of   defence    for   the    Adriatic, 
showing  typical  units. 
Propellers 

.Automatic  Airplane  Propeller  Shaping 
.Machine  (83753  A).  Ills.  1200  w. 
Engng — Dec.  2r,  1917.  Detailed  descrip- 
tion of  a  British  machine  fool  of  interest. 
Standard  Hub  for  Airplane  Propellers 
(83527).  Fred  II.  Colvin.  Ills.  500  w. 
.Am  Mach — Jan.  10,  1918.  Details  of  hub 
adopted  by  the  aviation  section  of  the 
United  States  armv. 
War 

War  and  Aeronautics  (8.^806  A).  Wil- 
liam E.  Beard.  5000  w.  U  S  Nav  Inst. 
Pro — Dec,  1917.  The  use  of  balloons  in 
the  Civil  War. 
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AUTOMOBILES 
Annual  Show 

Mechanical  Tendencies  Revealed  by 
the  Show  (83561).  P.  M.  Heldt.  Ills. 
3500  w.  Auto  Ind— Jan.  10,  1918.  In- 
teresting developments  seen  at  the  New 
York  show. 

Design  of  Military  Truck  Axles 
(83703).  G.  W.  Carlson.  Ills.  2000  w. 
Auto  Ind— Jan.  17,  1918.  Engineering 
details  of  front  and  rear  axles  of  Class 
B  military  worm-driven  truck. 
Automobiles 

Efficient  Transportation  Demanded  by 
Engineers  (83504  A).  J.  Edward  Schip- 
per.  3000  w.  Auto  Ind— Jan.  3,  1918. 
(Special  No.)  Change  of  practice  nec- 
essary to  eliminate  extravagance  of 
wheel  base  and  engine  size. 
Car  Tooling 

Tooling  a  Foreign  Car  in  America  (83- 
419  A).  Thomas  Orchard.  Ills.  1400  w. 
Machy— Jan.,  1918.  Serial,  ist  part.  In- 
teresting jigs  and  fixtures  used  in  tooling 
an  automobile  of  foreign  design. 
Electric  Vehicles 

The  Electric  Vehicle  for  Handling 
Goods  in  the  Works  and  on  the  Road 
(83370  N).  Raymond  J.  Mitchell.  Ills. 
4000  w.  Elec'n — Dec.  14,  1917-  The 
scope  of  the  electric  vehicle,  construc- 
tion of  chassis,  etc. 
Engines 

Reasons  Behind  the  Class  B  Engine 
(83702).  A.  F.  Milbrath.  Diagrams. 
2500  w.  Auto  Ind— Jan.  17,  1918.  Tech- 
nical analysis  of  its  design.  Performance 
in  tests. 
Fuel 

Fuel  for  Automotive  Apparatus  (83813 
A).  E.  W.  Dean.  Read  before  S.  A.  E. 
6000  w.  Auto  Ind- Jan.  24,  1918.  Dis- 
tillation curves  of  the  dififerent  fuels  and 
their  adaptability  to  present-day  engines. 
Petrol's  Part  'in  the  Great  War  (83747 
A).  Albert  Lidgett.  Ills.  2500  w.  Auto- 
car—Jan. 5,  1918.  Shows  the  great  part 
motor  spirit  plays. 
Ignition 

Spontaneous  Ignition   (83373  A).    1500 
w.      Autocar— Dec.    22,    1917.      Explana- 
tion of  the  causes  of  knocking  and  how 
they  may  be  overcome. 
Manifolds 

Modern    Manifolds    (83505    A).      Ills. 
1000  w.     Auto  Ind— Jan.  3,  1918.     (Spe- 
cial   No.)      Study    of   the   intake    mani- 
fold and  methods   for  preheating  it. 
Mobilization  Depot 

A  Mfltor  Transport  Mobilization 
Depot  (83352  A).  Ills.  1800  w.  Auto- 
car^Dec.  15,  1917.  A  permanent  camp 
for  men,  vehicles  and  stores  for  oversea 
service. 
Motor  Transport 

Army  Transportation   (83331   A).     L. 

B.  Moody.    Ills.    500  w.    A  S  M  E,  Jl— 

Jan.,    igi8.     The   importance   of   motor 

equipment  in  the  Ordnance  Department. 

Spark  Plugs 

Special  Spark  Plugs  Needed  for  Air- 
plane Engines  (83508  A).  Ills.  4000  w. 
Auto  Ind— Jan.  3,  1918.  (Special  No.) 
Factors  which  determine  the  construc- 
tion are  heat,  oil  conditions  and  gas 
tightness  and  insulation  qualities  under 
heat. 
Starters 

Impulse  Starters  for  Tractors  (83506 
A).  Ills.  1800  w.  Auto  Ind— Jan.  3, 
1018.  (Special  No.)  Enable  a  starting 
spark  to  be  obtained  without  spinning 
engine. 
Tractor  Radiators 

Tractor  Radiators,  Their  Calculation 
and  Design  (83704).  Arthur  B.  Modine. 
Diagrams.  2500  w.  Auto  Ind — Jan.  17, 
1918.  Portion  of  heat  input  compared 
with  jacket  losses. 
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Tractors 

Rumely  Adds  Smaller  Tractor  Model 
(8381 1  A).  111.S.  1800  w.  Auto  Ind- 
ian. 24,  1918.  Has  a  rating  of  14-28  h.p. 
Scotland  Favors  Light  Farm  Trac- 
tors (83507  A).  4000  w.  Auto  Ind — 
Jan.  3,  1918.  (Special  No.)  More  suit- 
able for  routine  farm  work. 

An  Agricultural  Power  Unit  (83646 
N).  Alan  E.  L.  Chorlton.  Ills.  25  pp. 
Instn  Aut  Engrs— Dec,  1917.  Serial, 
1st  part.  Some  factors  governing  the 
design  of  a  small  tractor. 

Some    British    Agricultural    Tractors 
and  Haulers  (83386  A).     3000  w.     Engr 
— Dec.  14,  1917.     Serial,  ist  part.     Prog- 
ress in  mechanical  cultivation. 
Truck  Efficiency 

Truck   Efficiency   Graphically   Shown 
(83509  A).     Francis  W.  Davis.     2000  w. 
Auto  Ind— Jan.  3,   1918.     (Special^  No.) 
Calculating  truck's  working  capacity. 
Truck  Motor 

Manufacturing  Operations  in  Making 
a  Gasoline  Motor  (83346).  Ills.  1200  w. 
Am  Mach — Jan.  3,  1918.  Methods  used 
in  making  and  testing  a  four-cylinder 
truck  motor. 
Trucks 

Freight  Being  Hauled  Successfully 
Between  New  York  and  Philadelphia  by 
Trucks  (83677  A).  Ills.  3000  w.  Com 
Vhle — Jan.  15,  1918.  104-mile  run  daily 
on  schedule  time. 

More  Efficient  Co-operation  Delivery 
Demanded  by  War  Conditions  (83391 
A).  3500  w.  Com  Vhle— Jan.  i,  1918. 
Shows  that  co-operative  delivery  by 
trucks  cuts  food  costs  and  releases  men 
for  vital  work. 

Motor-Truck  Transportation  (83330 
A).  William  P.  Kennedy.  2500  w.  AS 
M  E,  Jl — Jan.,  1918.  Developments  to 
be  expected  to  meet  war  necessities. 

Three  Class  A  i^-Ton  Q.  M.  C. 
Trucks  Completed  and  on  Way  to 
Washington  for  Tests  (83393  A).  Ills. 
1000  w.  Com  Vhle — Jan.  i,  1918.  Char- 
acteristics. 

War  Conditions  and  Importance  of 
Food  Supply  Forcing  Farmers  to  Buy 
Trucks  (83490  A).  Ills.  3500  w.  Com 
Vhle — Jan.  I,  1918.  Labor  shortage  and 
railroad  congestion  help  sales. 
Wheels 

The  Hayter  Road  Wheel  (8335.3  A). 
Ills.  1500  w.  Autocar — Dec.  rs,  1917. 
A  construction  which  reduces  the  trou- 
ble -of  changing  a  pneumatic  tire. 

The  Rapid  Detachable  Wheel  (83746 
A).  Ills.  3000  w.  Autocar— Jan.  S, 
1918.  Claims  a  locking  mechanism  en- 
ables a  wheel  to  be  detached  or  refitted 
in  less  than  four  seconds. 

COMBUSTION   MOTORS 

Gas  Engines 

Gas  Engine  Troubles  and  Remedies 
(83829).  A.  L.  Brennan,  Jr.  1200  w. 
Power — Jan.  29,  1918.  How  to  diagnose 
troubles  and  apply  proper  remedies. 

HEATING  AND  COOLING 

Air  Conditioning 

A  Constant  Temperature  and  Humid- 
ity Room  for  the  Testing  of  Paper,  Tex- 
tiles, etc.  (83608  B).  F.  P.  Veitch  and 
E.  O.  Reed.  Ills.  4000  w.  Jl  Ind  & 
Eng  Chem — Jan.,  1918.  Control  of  hu- 
midity in  industries. 

Cantonments 

For  Soldiers  in  the  Making  (83669). 
Ill.s.  2500  w.  Pr  Pt  Eng— Jan.  15,  1918. 
Refrigerating  and  ice  making,  water  and 
heating  plants  installed  at  Rockford. 

Cold  Storage 

Extra  and  Special  Service  by  Cold 
Storage  Warehouses  (83576  A).  F.  M. 
Shoemaker.  2500  w.  Ice  &  Refrig — 
Jan.,  1918. 
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Multi-Stage  Compression  Plant  of 
Central  Cold  Storage  Co.  (83583).  Ills. 
2500  w.  Power — Jan.  15,  1918.  Details 
of  a  modern  two-unit  ammonia  plant  of 
500  tons  refrigerating  capacity  employ- 
ing new  D.  I.  Davis  system  of  multi- 
.  stage  compression. 

Science  and  the  Cold  Storage  Indus- 
try (83632  A).  J.  Weniyss  Anderson, 
with  discussion.  5000  w.  Roy  Soc  Arts, 
Jl — Dec.  21,  1917.  Need  of  research 
work  in  England.  Weak  points  and 
methods  of  strengthening  them. 
Drying 

High  Temperature  Drying  (83950  D). 
Burt  S.  Harrison.  14  pp.  Am  Soc  Ht  & 
Vt  Engrs,  Jl — Jan.,  1918.  Evaporation; 
design  of  high  temperature  installation. 
Air  heating  to  high  temperature. 
Evaporation 

The  Temperature  of  Evaporation — Its 
Practical  Application  to  Air  Conditioning 
and  to  the  Drying  and  Conditioning  of 
Materials  (83951  D).  W.  H.  Carrier. 
21  pp.  Am  Soc  Ht  &  Vt  Engrs,  Jl— 
Jan.,  1918.  Wet  bulb  temperatures  and 
the  laws  governing  it,  giving  formulae, 
and  discussing  its  bearing  on  air  con- 
ditioning. 
Fuels 

Utilizing  the  Heat  in  a  Pound  of  Coal 
(83843).  Harold  L.  Alt.  2000  w.  Ht  & 
Vtg  Mag — Jan.,  1918.  .'Vnalysis  of  the 
relation  between  heating  and  mechanical 
equipment  from  fuel  standpoint. 
Gas  Heating 

Appareils,  Systeme  lonides.  Pour  Le 
Chauffage  Au  Gaz  (83945  B).  Ills.  1200 
w.  Le  Genie  Civil — Dec.  15,  1917.  The 
lonides  apparatus  for  gas  furnaces,  dry- 
ers, etc. 
Heat  Flowr 

A  New  Principle  in  the  Flow  of  Heat 
(83883  B).     Carl  Hering.     2200  w.     Fkn 
Inst,  Jl — Jan.,  1918.     Research  work. 
Heating 

Answering  Fuel  Needs  with  a  New 
Heating  System  (83957  D).  George  S. 
Barrows.  Ills.  14  pp.  Arn  Soc  Ht  &  Vt 
Engrs,  Jl — Jan.,  1918.  Details  of  the 
G.  F.  E.  Rector  system  of  gas  heating. 

What  We  Do  and  Don't  Know  About 
Heating  (83954  D).  John  R.  Allen.  2500 
w.  Am  Soc  Ht  &  Vt  Engrs,  Jl— Jan., 
1918.  Heat  laws ;  heat  losses  from  build- 
ings; infiltration;  radiation,  etc. 
Hot  Water 

Relation  of  Hot  Water  Service  Heat- 
ing to  Various  Tvpes  of  Buildings  (83- 
953  D).  Harold  "L.  Alt.  2500  w.  Am 
Soc  of  Ht  &  Vt  Engrs,  Jl— Jan.,  1918. 
Data  of  use  in  computing  the  amount  re- 
quired and  steam  or  coal  calculations. 
Hot  Water  Pipe 

The  Preservation  of  Hot  Water  Sup- 
ply Pipe  in  Theorv  and  Practice  (83952 
D).  F.  N.  Speller  and  R.  G.  Knowland. 
Ills.  3500  w.  Am  Soc  Ht  &  Vt  Engrs, 
Jl — Jan.,  1918.  Principles  of  corrosion 
as  applying  to  hot  water  supply  systems. 
Radiators 

Report     of     Committee     on     Standard 
Method  of  Testing  Radiators  (83958  D). 
1500  w.     Am  Soc  Ht  &  Vt   Engrs,  Jl— 
Jan.,   1918. 
Refrigeration 

0\erhauling  an  Atmospheric  Ammonia 
Condenser  (83671).  A.  G.  Solomon. 
Ills.  2500  w.  Pr  Pt  Eng— Jan.  15.  1918. 
Troubles  due  to  coils  made  of  pipe  gal- 
vanized on  inside  as  well   as  outside. 

See  also  Thermodynamics,  under 
Me.\surement. 

HYDRAULIC  MACHINERY 

Pumping 

Some  Canadian  Pumping  Plants  (S3- 
460).  A.  Huguenin.  Ills.  3000  w.  Can 
Engr— Jan.  3,  I9i8._  Details  of  plants  il- 
lustrating various  installations. 
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Pumps 

The  Application  of  Diaphragm  Pumps 
to  Metahurgical  Work  C83774  N).  L. 
B.  Eames.  Ills.  1200  w.  Chem,  Met,  & 
Mill  Soc  of  S  Af,  Jl — Oct.,  191-.  Its  lim- 
itations and  usefulness. 

MACHINE  ELEMENTS  AND 
DESIGN 
Bearings 

Adjusting     Marine     Engine     Bearings 
tS3;2jJ.      William    M.    McRobert.      Ills. 
1200  w.     Power — Jan.  22,  1918.     Sugges- 
tions for  care  of  bearings. 
Inventions 

Inventions    Relative    to    War    Material 
(83601   A;.      W.   Strother   Smith.     6500 
w.     E   Cb,   Phila,  Jl— Jan.,  1918.     Ways 
engineers  can  help  in  this  field. 
Machine  Elements 

Photo-Elasticity      (83927).        1500      \v. 
Times  Engng  Supp — Nov.  30,  1917.     Op- 
tical   method    of    studying    elasticity   and 
strain.     Paper  b\-  E.  G.  Coker  before  In- 
stitution of  Automobile  Engineers. 
MACHINE     WORKS     AND     FOUN- 
DRIES 
Brass 

Manufacture  of  Cartridge  Brass  in 
England  (83781).  1000  w.  Brs  Wld— 
Jan.,  1918.  From  '  paper  by  H.  W. 
Brownsdon,  read  before  Soc.  of  Chem. 
Ind.,  England.  Conditions  requiring 
closest  attention  to  insure  success. 
Cannon 

Cannon    Making    in    Past    Centuries 
(83663).     H.  H.  Manchester.     Ills.     1500 
w.     Am  Mach — Jan.   17,   1918.     Cannon 
manufacture  between  155a  and  1800. 
Castings 

Casting  Large  Guns  in  the  Early 
Eighties  (83407).  Job  Goostray.  Ills. 
1500  \v.  Fndry — Jan.,  1918.  Difficulties 
encountered. 

The  Manufacture  of  Pattern  Castings 
(83440  D).  Henry  M.  Lane.  Ills.  1500 
w.  Iron  Age — Jan.  8,  1918.  (Special 
No.)  A  new  specialty  foundry  estab- 
lished by  the  Cope  Pattern  Works,  of 
Detroit. 

The  Overweight  Casting — Its  Cause 
and  Remedy  (83409).  R.  R.  Clarke. 
Ills.  7000  w.  Fndry — Jan.,  1918.  Con- 
servation of  metal  by  proper  molding. 
Cores 
How  Cores  Are  Used  to  Cut  Molding 
Costs  (83405).  Ills.  1500  w.  Fndry— 
Jan.,  1918.  Account  of  large  savings  in 
molding  by  a  more  extensive  use  of 
cores. 
Diamond  Tools 

Use  of  Diamond  Tools  in  the  Shop 
(83525).  Frank  A.  Stanley.  Ills.  2000 
w.  Am  Mach — Jan.  10,  1918.  Serial. 
1st  part.  Classes  of  work  for  which 
they  are  adapted.  Details  of  speeds, 
feeds  and  output. 
Dies 

Correcting  Dies  That  Failed  to  Draw 
(83347).    A.  C.  Lindholm.    Ills.    1200  w. 
Am   Mach — Jan.   3,   1918.     How   incor- 
rectly designed  dies  were  altered. 
Die  Work 

Locating  Small  Holes  Accurately  in 
Die  Work  (83350).  Hugo  F.  Pusep. 
800  w.  .^m  Mach — Jan.  3,  1918.  Method 
for  locating  holes  where  it  is  impossible 
to  use  buttons. 
Drawing 

The  Drawing-Office  in  Relation  to 
Other  Departments  (83577  A).  E.  D. 
Roberts.  Lecture  to  Jun.  Instn.  of 
EfiKr.  3500  w.  Mech  Wld— Dec.  21, 
1918.  Its  relative  position  and  import- 
ance. 
Drilling 

Modern  Drilling  Practice  (83416  A). 
Edward  K.  Hammond.  Ills.  loooo  w. 
Machy— Jan.,  1918.  Basic  principles  to 
be  obtained  in  the  operation  of  drilling 
machines  to  secure  maximum  efficiency. 
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Economic  Departments 

See    same    heading    under    Industrial 
Max.agement,  Management. 
Electric  Furnace 

Harnessing  the  Electric  Furnace  to 
tlie  Foundry  (83408).  Douglas  Walker. 
Read  before  the  Am.  Fndry.  Assn. 
3000  w.  Fndry — Jan.,  1918.  Progress 
showing  merit  of  this  electrical  unit. 
Forging 

The     Forging    of    an     Oflf-Set     Jaw 
(83964).     J.   V.   Hunter.     Ills.     2200  w. 
Am  Mach — Jan.  31,   1918.     Methods  of 
casting  and  forging  intricate  parts. 
Foimdry  Practice 

Reminiscences  of  Early  Steel  Foun- 
dry Practice  (83413).  David  McLain. 
Ills.  2500  w.  Fndry — Jan.,  1918.  Read 
before  Am.  Fndry.  Assn.  Evolution  of 
steel  casting  manufacture. 

What  Proper  Routing  Did  for  an  Old 
Foundry  (83415).  H.  E.  Goetz,  Ills. 
1400  w.  Fndry — Jan.,  1918.  Improve- 
ments resulting  in  greater  efficiency. 

Some  Sand  Mixing  Methods  (83780). 
C.  Vickers.  Ills.  1000  w.  Brs  Wld — 
Jan.,   1918.     Methods  described. 

Sweeping  a  Worm-wheel  in  Green- 
sand  (83692  A).  James  Edgar.  Ills. 
1000  w.  Mech  Wld — Dec.  28,  1917. 
Method  suitable  when  there  is  no  time 
to  make  a  pattern. 
Gas  Furnaces 

Gas  Furnaces  (83923).  looo  w. 
Times  Engng  Supp — Nov.  30,  1917.  Ab- 
stract of  paper  by  Arthur  Forshaw,  be- 
fore Manchester  Dist.  Junior  Gas  Assn. 
Design  and  manipulation  for  various 
kinds  of  melting  furnaces. 
Gear  Planers 

The        Sunderland       Gear       Planers 
(83378    A).      Ills.    &    plates.      7000    w. 
Engng — Dec.    14,   1917.     Explains  prin- 
ciples governing  the  action. 
High  Temperatures 

Dealing  with  Metals  and  Alloys  Melt- 
ing at  High  Temperatures  (83578  A). 
Walter  J.  May.  1500  w.  Mech  Wld — 
Dec.  21,  1918.  Suggestions  for  melting 
large  quantities. 
Interchangeability 

Intcrchangeability,     Tolerances     and 
Finish  (83791).     J.  P.  Brophy.     2000  w. 
Am   Mach — Jan.  24,  1918.     Ideas  as  to 
requirements. 
Lathes 

Cincinnati  .-^cnie  Universal  Turret 
Lathe  (83967).  Ills.  1800  w.  Am 
Mach — Jan.   31,    1918.      Descriptive. 

Details  of  9-In.   Center  Heavy  Duty 
Shell    Lathe    (83759   A).     Ills.     500   w. 
Engng — Dec.    28,     1917.      Describes    a 
lathe  built  in  Cincinnati,  Ohio. 
Machine  Tools 

After-War  Prospects  for  American 
Machine  Tools  in  France  (83789).  C. 
E.  Carpenter.  2200  w.  Am  Mach — 
Jan.  24,  1918.  Believes  the  demand  will 
not  decrease. 
Machining 

Machining  Parts  of  a  Calculating  Ma- 
chine (83667).  Ills.  900  w.  Am  Mach 
— Jan.  17,  1918.  Most  parts  described 
are  made  in  punch  presses  from  sheet 
metal.  Test  gages  and  press  tools  used. 
Milling  Machines 

Plain  Knee  Type  and  Similar  Milling 
Machines  (83730  A).  M.  H.  Williams. 
Ills.  7000  w.  Ry  Mech  Engr-^Jan., 
1918.  Their  uses  and  possibilities  in 
railway  shops. 
Patterns 

Pattern  for  a  Large  Main  Circulating 
Inlet  Valve   (83696  A).     James  Edgar. 
Ills.     1000  w.     Mech  Wld— Jan.  4,  1918. 
Directions  for  construction. 
Precision  Work 

The  Micrometer  Head  in  Toolwork 
(83526).  Hugo  F.  Pusep.  Ills.  3000  w. 
.'\m  Mach — Jan.  10.   1918.     Methods. 
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Shell  Tools 

Boring  and  Reaming  Tools  for  220- 
and  270  m.  m.  French  shells  (83528) 
James  Forrest.  Ills.  1200  w.  Am 
Mach— Jan.  10,  1918.  Details  of  tools 
that  have  worked  well. 
Shop  Practice 

Correct  Way  of  JMaking  an  Engine 
Piston  Pattern  (83412).  Frank  B.  Rae- 
big.  Ills.  1500  w.  Fndry — Jan.,  1918. 
How  to  obtain  economical  results. 

Manufacturing  a  Steel  Chair  (83664). 
G.  F.  Wetzel.  Ills.  1500  w.  Am  Mach 
—Jan.  17,  1918.  Methods  of  making  an 
all-steel  chair.  Work  on  tubing  and 
sheet  metal. 

Marking  Ofl  (83694  A).  Joseph  Hor- 
ner Ills.  1500  w.  Mech  Wld— Jan  4 
1918.  Serial,  ist  part.  Essential  arti- 
cles of  the  equipment,  and  methods 
used. 

Operations  in  a  Creamery  Machinery 
Plant  (83962).  Frank  A.  Stanley.  Ills. 
2200  w.  Am  Mach— Jan.  31,  1918. 
Methods  of  coiling  copper  pipe  on  large 
modern  drums,  and  of  machining  brass 
vahes  and  plugs. 

The  Making  of  Plug  and  Ring  Gages 
(83965).     J.    H.    Smith.     2500  w.     Am 
Mach— Jan.  31,  1918.     Suggestions. 
bpnngs 

Laminated   Steel-Spring   Proportions 
(03963).     H.  H.  Kennedy.     900  w     Am 
Mach— Jan.  31,  1918.     Shows  how  vari- 
ous effects  are  secured. 
Stoves 

The  Evolution  of  Cooking  and  Heat- 
"?g    Stoves.      (83410).      Ills.      3000    w. 
Fndry— Jan.,    1918.      Early   attempts   in 
stove  making. 
Trade-Marks 

Trade-Marks    and    the    Manufacturer 
(83966).     Glenn  B.  Harris.    2500  w.   Am 
Mach— Jan.    31,    1918.      Arguments    in 
favor  of  trade-marks. 
Typewriters 

Making  Typewriter  Parts  (83787). 
M.  E.  Hoag.  Ills.  1000  w.  Am  Mach 
—Jan.  24,  1918.  Serial,  ist  part.  In- 
teresting milling  and  grinding  fixtures 
are  described  in  present  number. 
Welding 

Comparison  of  Forge,  Oxy-Acetylene 
and  Electric  Welding  (83424  A).  1800 
w.  Machj^— Jan.,  1918.  Essential  fac- 
tors in  forge  welding  and  their  import- 
ance in  the  other  processes. 

Rehabilitating  the  Interned  German 
Ships  83444  D).  E.  P.  Jessop.  Ills. 
3000  w.  Iron  Age— Jan.  3,  1918.  (Spe- 
cial No.)  The  part  of  electric  welding 
in  repairing  the  damaged  ships — 109 
damaged  vessels  put  in  service  in  less 
than  eight  months. 

Welding  Transformer  Tanks  by  Elec- 
tric Arc  Process  (83417  A).  Erik 
Oberg.  Ills.  3000  w.  Machy— Jan., 
1918.  Methods  developed  by  the  Pitts- 
field  works  of  the  General  Electric  Co. 
MATERIALS  OF  CONSTRUCTION 
Aluminum 

L'Industrie  Et  Les  Grandcs  Applica- 
tions (83942  B).  J.  Escard.  Ills.  5700 
w.  Le  Genie  Civil — Dec.  I,  1917.  In- 
dustrial applications  of  aluminum  and 
its  various  alloys. 
Ferroalloys 

Metallurgical      Ferroalloys     in      1917 
(83862).     Robert  J.  Anderson.     2500  w. 
Eng  &  Min  Jl — Jan.  26,  1918.    A  review 
of  the  field. 
Furnace  Linings 

Notes  on  the  Disadvantages  of 
Chrome  Brick  in  Copper  Rcverberatory 
Furnaces  (83873  D).  Francis  R.  Pyne. 
1000  w.  AIM  E — Dec,  1917.  Points 
out  disadvantages  when  treating  mate- 
rials too  valuable  to  allow  metal  ab- 
sorption. 
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Inspection  , 

Topical  Discussions  on  the  Subject  ot 
Inspection  (83336  A).  Papers  by  A.  L. 
Dc  Lccuw,  !•'.  A.  Waklron,  and  b.  W. 
Dunn,  with  discussion  of  all  three. 
11500  w.     A  S  M  E,  Jl— Jan.,  I9I«. 

Molding  Sand 

Iron  Oxide— Its  Effect  on  Molding 
Sand  (83406).  W.  R.  Bean.  Read  be- 
fore Am.  Fndry.  Assn.  1500  w  I'ndry 
—Jan  ,  1918.  Tests  indicate  that  per- 
centages over  3-5  Per  cent  in  sand  are 
detrimental. 

Munu  Metal  ^        •  r 

Typical  Cases  of  the  Deterioration  ol 
Muntz  Metal  (60:40  Brass)  by  Selective 
Corrosion  (83961).  Henry  S.  kawdon. 
Ills  3S  pp.  U  S  Bur  Stnds.  Tech  paper 
l03_Dec.  1=;,  1917-  Illustrated  by  four 
types,  including  tubings,  sheets,  and 
forgings. 

Pig-iron  ^      ,      o         \ 

Pig-iron    From    Scrap-Steel    (83320). 

Ills.     1200  w.     Min  and  Sci  Pr— Dec.  29, 

191 7       Synthetic    pig-iron;    production 

from  scrap  metal  in  the  electric  furnace. 

Refractories  .         „   r      . 

\  Furnace  for  Testing  Refractory 
Materials  Under  Load  at  High  Tem- 
peratures (83594  A).  Robert  J.  ^Iont- 
gomery.  Ills.  1000  w.  Met  of  Chem 
Eng— Jan.  I,  1918.  A  gas  furnace  which 
has  been  used  successfully  at  the  Kop- 
pers  Co.  laboratory. 

Russian  Timber  t^      t 

Lcs  Richesses  Forestieres  Ue  La 
Russie  (83906  B).  C.  Rabot.  1400  w. 
La  Nature— Dec.  I,  igi?-  Estimate  ot 
the  timber  resources  of  Russia. 

Screw  Gages  .      ivt      • 

Inspection  of  Screw  Gages  for  Muni- 
tions of  War  (83423  A).  Abstract  of 
pamphlet  by  H.  J.  Bingham  Powell. 
Ills.  5000  w.  Macliy — Jan.,  1918. 
Measurement  of  pitch,  and  of  full,  effec- 
tive, and  core  diameters. 

Steel  Plates 

The  Action  of  Caustic  Liquors  on 
Steel  Plates  (83394  A).  C.  E.  Stro- 
meyer.  2500  w.  Engng — Dec.  14,  I9I7- 
Experiments  showing  the  seriousness 
of  the  action  of  caustic  soda. 

Sulphuric  Acid 

The  Sulphuric  Acid  Situation  m  the 
United  States  (83600  A).  Lewis  B. 
Skinner.  4500  w.  Met  of  Chem  Eng— 
Jan.  15,  1918.  Information,  including  a 
discussion  of  the  future  of  the  industry. 
MEASUREMENT 

Differentiation 

Mechanical  Diflferentiation  (83884  B). 
Armin  Elmendorf.  Ills.  2000  w.  Frkn 
Inst,  Jl— Jan.,   1918. 

Oil  Tanks 

Calculating  the  Contents  of  Oil 
Tanks  (83723).  R.  T.  Strohm.  Ills. 
1000  w.  Power— Jan.  22,  1918.  Methods 
of  obtaining  measurements. 

Photo-Elasticity 

See  Machine  Elements,  under  Ma- 
chine Elements  and  Design. 

Power  Factor 

Obtaining  Power  Factor  by  Use  of 
Wattmeter  (83686).  E.  G.  Barrington. 
1200  w.  Elec  Wld— Jan.  19,  1918.  Ex- 
plains manner  in  which  power  factor  on 
three-phase  circuits  may  be  readily  ob- 
tained. 

Power  Plants 

Power  Plan  Calculations  (83323).  W. 
F.  Schaphorst.  2500  w.  Natl  Engr — 
Jan.,  1918.  Chart  for  determining 
power  of  a  steam  turbine. 

Pyrometers 

Les  Pyrometres  Electriques  Indus- 
triels  (83905  B).  E.  Coustet.  Ills. 
1400  w.  La  Nature — Dec.  I,  1917.  De- 
sign and  use  of  various  forms  of  elec- 
tric pyrometers. 
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Pvrometers    and     Pyrometry     (83690 
A).'  3500  w.     Eng  Rev— Dec.  15,  I9i7- 
Serial,  ist  part.     Problems  and  achieve- 
ments of  modern  pyrometry. 
Pyrometry 

Uses  of  Pyrometry  (83925).  2800  w. 
Times  Engng  Supp— Nov.  23,  1917- 
Temperature  measurement  m  industry; 
value  of  scientific  methods,  automatic 
temperature  control,  etc. 
Screw  Threads 

Measurement  of  Internal  Threads 
(83421  A).  William  S.  Rowell.  Ills. 
500  w.  Machy— Jan.,  191S.  Recom- 
mends the  use  of  an  inside  micrometer 
with  ball  points  to  assist  in  making  and 
gaging  internal  threads. 

Thread  Milling  (83420  A).  Franklin 
D.  Jones.  Ills.  13700  w.  Machy— Jan., 
1918.  Advantages  of  milling  process;  ■ 
different  methods  of  forming  screw 
threads  by  milling;  types  and  designs  of 
milling  machines. 

Screw-Thread  Tolerances  for  Muni- 
tions (83788).  Ills.  700  w.  Am  Mach 
— Jan.  24,  1918.  Tolerances  of  U.  S.  S. 
form  of  screw  threads  as  established  by 
U.  S.  Ordnance  Dept. 
Springs 

Helical  Spring  Computations 
{&34^2  A).  Donald  H.  Reeves.  5000  w. 
Machy — Jan.,  1918.  Charts  for  deter- 
mining dimensions  and  properties  of 
springs  in  tension  and  in  compression. 
Spur  Gears 

Pin     Measurement     of     Spur     Gears 
(83418  A).     Reginald  Trantschold.     Ills. 
2500  w.     Machy — Jan.,  1918.     Principles 
governing  measurement.     Formulas. 
Suspended  Templets 

Suspended  Templets  and  Their  Ap- 
plication (83584).  Terrell  Croft.  Ills. 
1500  w.  Power— Jan.  15,  1908.  Their 
advantages  and  use  and  various 
methods  of  suspending  them. 
Thermodynamics 

How  to  Use  a  Psychrometric  Chart 
(83844).  J.  I.  Lyle.  2000  w.  Ht  & 
Vtg  J\iag— Jan.,  1918.  Ten  typical  ex- 
amples and  their  solution,  based  on  the 
Carrier  psychrometric  chart. 
Torsion 

The  Use  of  Soap  Films  in  Solving 
Torsion  Problems  (83638  A).  A.  A. 
Griffith  and  G.  I.  Taylor.  Abstract  of 
paper  read  before  Inst,  of  Mech.  Engrs. 
Ills.  3000  w.  Engr — Dec.  21,  1917. 
Describes  experimental  method  devel- 
oped. 
Weirs 

Verification  of  the  Bazin  Weir  Form- 
ula by  Hydro-Chemical  Gaugings 
(83896  D).  Floyd  A.  Nagler.  Ills.  52 
pp.  A  S  C  E,  Pro— Jan.,  1918.  Results 
of  23  experiments  on  a  standard  Bazin 
weir.  Methods  of  hydro-chemical  and 
weir  uauging  used. 
POWER  AND  TRANSMISSION 
Air  Pumps 

Air  Pumps   (83760  A).     Ills.     800  w. 
Engr — Dec.  28,  1917.     Investigationson 
various     methods     of     producing     high 
vacuum. 
Engines 

The  Centenary  of  the  Heat  Regen- 
er.Hlor  and  the  Stirling  Air  Engine 
{83388  A).  Ills.  3000  w.  Engr— Dec. 
14,  1017.  Specifications  of  Stirling's 
patent  in  1816. 
Lubrication 

A  Simple  Problem  in  Forced  Lubrica- 
tion (83377  A).  Lord  Rayleigh.  Ills. 
700  W-.  Engng — Dec.  I4,_  1917-  Main- 
taining the  layer  of  lubricant  between 
the  opposed  solid  surfaces. 

Economy  in  Lubricating  Materials 
(83697  A).  1800  w.  Mech  Wld— Jan. 
4,  1918.  Serial,  ist  part.  Storing  lu- 
bricants, lubricating  devices,  consump- 
tion, etc.,  arc  discussed. 
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Power 

The  Year's  Progress  in  the  Power 
Field  (83400).  Ills.  8500  w.  Power — 
Jan.  I,  1918.  A  general  review  of  im- 
portant developments. 

See    same    heading    under    Industriai. 
M.'\N.\cEMENT,  Rec/ulation. 
Water  Power 

Engineering  Council  Urges  Federal 
VVater-Power  Legislation  (8374). 
3000  w.  Eng  Xews-Rec — Jan.  24.  1918. 
From  statement  by  Calvert  Townley 
before  the  Water-Power  committee  of 
the  U.  S.  Chamber  of  Commerce. 

Notes  on  Water  Supplies  as  Sources 
of  Power  (83374  A).  Cecil  H.  Roberts. 
2000  w.  Surv'r — Dec.  14,  1917.  Read 
before  Instn.  of  Water  Engrs.  Wasted 
power;  utilizing  surplus  water-power, 
etc. 

STEAM  ENGINEERING 
Boilers 

Boiler  Management  with  Substitute 
Labor  (83376  A).  C.  E.  Stromeyer. 
4000  w.  Colly  Gdn — Dec.  14.  1917.  The 
problem  of  scarcity  of  labor  and  re- 
placement by  substitutes  in  the  working 
of  boilers. 

Boiler-Room  Efficiencies  (83586). 
George  F.  Weaton,  with  discussion. 
Read  before  Providence  (R.  I.)  Eng. 
Soc.  4500  w.  Power — Jan.  15,  1918. 
Suggested  equipment  for  looo-h.p.  instal- 
lation. 

Determining  Boiler  Efficiencj-  b}'  Coj 
Analyses  and  Flue  Temperatures 
(83512).  Haylett  O'Neill.  Charts. 
1800  w.  Power — Jan.  8,  1918,  How  to 
obtain  valuable  operating  data  by  means 
of  simple  and  cheap  instruments. 

New  Method  of  Increasing  the  Evap- 
oration  in   Boilers   (83401).     Carl   Her- 
ing.     2000  w.     Power — Jan.  I,  1918.     A 
new  thermal  principle  in  water  boiling. 
Combustion 

Automatic  Combustion  Control  Saves 
Much  Coal  (83593).  I-  L.  Kentish- 
Rankin.  Ills.  1800  w.  Elec  Rev,  Chi — 
Jan.  12,  igi8.  Saved  39  per  cent,  of  coal 
bill  in  one  hand-fired  plant. 

Smokeless  Combustion  of  Coal 
(83670).  Royce  L.  Beers.  3500  w.  Pr 
IF't  Eng — Jan.  15,  1918.  Abstract  of 
paper  before  the  Smoke  Prevention 
Assn.  Fundamental  conditions. 
Condensers 

Condensers  (83427  B).  Ills.  2000  w. 
Pwr  Pt  Eng — Jan.  I,  1918.  Examples 
showing  benefits   of  increased  vacuum. 

Condensers  with  Seventy-Foot  Water 
Level  Variation  (83827).  F.  R.  Brosius. 
Ills.  1200  w.  Power — Jan.  29,  1918. 
LTnusual  type  of  construction  to  secure 
a  supply  of  condensing  water  under  un- 
favorable conditions. 
Engines 

Compound  Steam  Engines  (83321). 
Carroll  F.  Merriam.  50(X)  w.  Natl 
Engr  —  Jan..  1918.  Advantages  and 
limits  of  compounding  and  factors  to  be 
considered;  the  steam  turbine  and  uni- 
flow  engine. 

Notes  on  the  L'niflow  Steam  Engine. 
(83375  A).  A.  G.  T.  Poole.  Read  be- 
fore N.  of  Eng.  Inst,  of  Min.  &  Mech. 
Engrs.  Ills.  4500  w.  Colly  Gdn — Dec. 
14,  1917.  IMethod  of  working  applica- 
tions, types  and  tests. 
Furnace  Efficiency 

Steam  Boiler  Furnace  Efficiency 
(83322).  S.  S.  Ledbetter.  Ills.  3000  w. 
Natl  Engr — Jan.,  1918.  Construction, 
operation  and  efficiency  of  powdered 
fuel  plants. 
Gas-Firing 

Gas-Fired  Boilers  (83922).  1500  w. 
Times  Engng  Supp — Nov.  30,  I9'7. 
.\bstract  of  paper  by  T.  M.  Hunter  be- 
fore Instn.  Elect.  Engrs.  Best  arrange 
ment    for   different   qualities   of   gas. 
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Turbines 

Blade  Rings  (83399  B).  Ills.  2000  w. 
Pr  Pt  Eng— Jan.  I,  1918.  Types  and 
arrangements. 

Governing  of  Turbines  (83425)  B). 
Ills.  1200  w.  Pwr  Pt  Eng — Jan.  i,  1918. 
Classification  of  methods. 

Steam  Turbines  (83394  B).  Ills. 
3000  w.  Pwr  Pt  Eng — Jan.  I,  1918. 
Types  and  classification,  characteristics, 
etc. 

Turbine  Blading  (83398  B).  Dia- 
grams. 3000  w.  Pwr  Pt  Eng — Jan.  1, 
1918.  Shape  and  dimensions  for  blad- 
ing of  reaction   types. 

Turbine  Economy  (83426  B).  Chart 
and  curves.  1500  w.  Pwr  Pt  Eng — 
Jan.  I,  1918.  Eflfects  of  variation  in 
steam  pressure,  superheat,  vacuum  and 
size. 

Turbine  Nozzles  (83397  B).  Ills. 
2000  w.  Pwr  Pt  Eng — Jan.  I,  1918. 
Determination  of  proper  sizes  and 
shapes.     Materials  used. 

Turbine  Piping  (83396  B).  Ills.  1200 
w.  Pwr  Pt  Eng — Jan.  i,  1918.  Piping 
layouts  for  various  turbine  systems. 

Arrangement  of  Turbines  (83395  Bl. 
Ills.  2500  w.  Pwr  Pt  Eng — Jan.  i,  1918. 
Reasons  for  vertical,  horizontal,  single 
and  double  flow,  bleeder,  mixed  pres- 
sure, exhaust  and  reversing  turbines. 

Turbines — Tj-pes,  Operative,  Installa- 
tions and  Care  (83428  B).     Ills.     28  pp. 
Pwr  Pt  Eng— Jan.   i,   1918.     Details  of 
nianv  tvpcs. 
TRANSPORTING  AND  CONVEYING 
Ash  Handling 

The  Automatic  Disposal  of  Ashes 
from  Power  Houses  by  Means  of  Rope- 
ways (83369  N).  J.  Wallwyn  White. 
Ills.  3000  w.  Elec'n — ^Dec.  14,  1917. 
(Special  No.)  Ropeway  installations 
are  described. 
Cargo  Crane 

The  Modern  Cargo  Crane  (83362  N). 
Claude  M.  Toplis.  Ills.  5500  w.  Elec'n 
— Dec.  14,  1917.  (Special  No.)  Rela- 
tive advantages  of  the  electric,  steam 
and  hj'draulic  types. 
Charging  Machines 

Charging  Machines  (83365  N).  Fred 
G.  Smith.  Ills.  1500  w.  Elec'n — Dec. 
14,  1917.    Saving  in  labor. 
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Coal  Handling 

Transferring  Coal  from  Railroad  to 
Vessel  (83545  A).  Ills.  2000  w.  Ry  & 
Loc  Eng — Jan.,  1918.  Recent  develop- 
ments in  mechanical  handling. 

Conveyors  and  Elevators   (83367  N). 

W.  H.  Atherton.     Ills.    2500  w.     Elec'n 

— Dec.     14,     1917.       Serial.       ist     part. 

(Special  No.)     Types  for  coal  and  ash. 

Conveyors 

Selection  of  Coal  and  Ash  Conveyors 
(83585).      H.    E.   Birch.      Ills.     3500  w. 
Pwr — Jan.    15,   1918.      Operation,   main- 
tenance, investment  and  adaptabilitv. 
Cranes 

Giant  Crane  for  the  United  States 
Navy  (83666).  W.  H.  Shepard.  Ills. 
1000  w.  Am  Mach — Jan.  17,  1918.  De- 
tails, showing  size  and  capacitj'. 

Examples  of  Electrically  -  Driven 
Cranes  (83359  N).  H.  H.  Broughton. 
Ills.  3500  w.  Elec'n — Dec.  14,  1917. 
(Special  No.)  Importance  of  using  ma- 
chinery in  place  of  unskilled  labor. 
Electric  Equipment 

Notes  on  the  Electric  Equipment  of 
Machinery  for  the  Handling  of  Mate- 
rials (83360  N).  Ills.  2500  w.  Elec'n 
— Dec.  14,  191 7.  Serial.  ist  part. 
(Special  No.)  Details  of  electrical 
equipment. 
Electric  Trucks 

Electric  Industrial  Trucks  Help  Re- 
duce Present  Serious  Labor  Shortage 
(83392  A).  Ills.  1200  w.  Com  Vhle — 
Jan.  I,  1918.  Their  use  in  munition 
plants  and  factories. 
Elevators 

Operation  and  Maintenance  of  Eleva- 
tors— Winding-Drum  Machines  (83510). 
R.  H.  Whitehead.  Ills.  2200  w.  Power 
— Jan.  8,  1918.  Details  of  a  modern 
winding-drum  type  elevator  machine. 
Handling  Materials 

Belt  Shipping  Plants  (83355  N).  F. 
G.  Mitchell.  Ills.  1300  w.  Advantages 
of  the  belt-conveyor  for  the  shipment 
of  coal  and  ore.     Plant  at  Durban. 

Economic  Transport  and  Its  Influ- 
ence on  the  Price  of  Everything 
(83358  N>.  Alfred  Warwick  Gattie. 
2500  w.  Elec'n — Dec.  14,  1917.  (Spe- 
cial No.)  Illustrates  the  importance  of 
the  cost  of  transport. 
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Electrical  Machinery  in  Coke-Oven 
Works  (83364  N).  Alwyne  Meade.  Ills. 
2500  w.  Elec'n — Dec.  14,  1917.  (Spe- 
cial No.)  Types  used,  arrangement,  and 
power  required. 

Grabs  (83363  N).  Ills.  1800  w. 
Elec'n — Dec.  14,  1917.  (Special  No.) 
Details  of  mechanical  construction,  de- 
scribing the  electric  grab  and  system 
of  control. 

Lessons  from  America  in  the  Hand- 
ling of  Coal  and  Iron  Ore  (83354  N). 
G.  H.  Hutchinson.  Ills.  4500  w.  Elec'n 
— Dec.  14,  1917.  (Special  No.)  Meth- 
ods developed  in  the  Lake  Superior 
region. 

The  Equipment  of  Railway  Goods 
Stations  with  Electrical  Machinery  for 
Dealing  with  General  Merchandise 
(83356  N).  Roger  T.  Smith.  Ills.  8000 
w.  Elec'n— Dec.  14,  1918.  (Special 
No.)  Considers  electricity  superior  to 
anj'  other  motive  power.  Examples 
given. 

The  Present-Day  Handling  of  Our 
Foodstuflfs  by  Machinery  (83357  N). 
Ills.  4500  w.  Elec'n — Dec.  14,  1917. 
(Special  No.)  Examples  of  the  con- 
veyor applied  to  handling  important 
foodstuffs. 
Ore  Loading 

Iron  Ore  Loading  Plant  at  Bilbao 
(83756  A).  George  Frederick  Zimmer. 
Ills,  goo  w.  Engng — Dec.  28,  1917. 
Describes  the  unusual  Features  of  the 
plant. 
Telphers 

Telphers  and  Transporters  (83368  N). 
George  Frederick  Zimmer.  Ills.  6000 
w.  Elec'n — Dec.  14,  1917.  (Special 
No.)  Compares  merits  of  telphers  and 
conveyors;  describes  types  of  telphers 
in  use  and  performance  that  may  be 
expected. 

MISCELLANY 
Glycerine 

La  Fabrication  De  La  Glycerine 
(83903  B).  A.  Breton.  Ills.  1900  w. 
La  Nature — Nov.  24,  1917.  Popular  de- 
scription of  methods  and  apparatus  com- 
monly employed  for  manufacture  of 
glycerine. 
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COMMUNICATION 
Interference 

Final    Report   on    Inductive   Interfer- 
ence  (83627  A).     2500  w.     Tel  Engr — 
Jan.,  1918.     Review  of  the  work  of  the 
California  Joint  Committee. 
Radiotelegraphy 

Wireless    Transmitting    Stations    on 
German  Aeroplanes   (83740  A).     From 
La   Nature.     Elec   Rev — Dec.   28,   1917. 
Brief  description. 
Rectifier 

.'V      rectifier      lor      Telephone      Use 
(83591)-      Ills.      1500   w.     Telephony — 
Jan.  12,  1918.     Details  of  Tungar  recti- 
fier and  its  operation. 
Reis  Telephone 

Rcis  Telephone  and  Nature  of  Sound 
(83851).  Articles  by  Arthur  Bessey 
Smith  and  by  J.  G.  Mitchell.  1800  w. 
Telephony — Jan.  26,  1918.  Discussions 
of  the  "break  and  make"  theory  of  the 
Reis  telephone  in  regard  to  its  relation 
to  soimd. 
Research 

Industrial  Research  with  Some  Notes 
Concerning  Its  Scope  in  the  Bell  Tele- 


phone System  (83629  A).  F.  B.  Jewett 
6000  w.  Tel  Engr — Jan.,  1918.  Read  at 
Philadelphia  meeting  of  the  A.  I.  E.  E. 
Telephony 

Some  Recent  Improvements  in  Tele- 
phony (83628  A).  Ray  H.  Manson. 
Ills.  5000  w.  Tel  Engr — Jan.,  1918. 
Review  of  progress.  Read  at  Rochester 
meeting  of  A.  I.  E.  E. 

The  Marvel  of  the  Telephone 
(83630  A).  J.  F.  Greenawalt.  3000  w. 
Tel  Engr — Jan.,  1918.  Read  at  meeting 
of  New  Mexico  Electrical  Assn.  The 
story  of  its  invention  and  development. 

ELECTRO-CHEMISTRY 

Electrometallurgy 

Electric  Carbon  Tool  Steel  (83769  A). 
John  A.  Holdcn.  2000  w.  Ir  &  CI  Trds 
Rev — Dec.  28,  1917.  Deals  with  the 
Heroult  type  of  electric  furnace  for  the 
production  of  tool  steel. 

La  Recuperation  Du  Cuivre  Et  Dc 
L'.Vcide  Dans  Lcs  Vieux  Bains  De 
Decapage  (83934  B).  1600  w.  L'ln- 
dustrie  Electriquc — Nov.  25,  1917. 
Electrolytic  process  for  recovering  cop- 
per and  acid  from  old  cleaning  baths. 


The  Properties  of  Electrolytic  Cop- 
per— Modulus  of  Elasticity  (83616  N). 
B.  Welbourn.  700  w.  Instn  E  E,  Jl — 
Dec,  1917.  Results  of  investigation  of 
the  modulus  which  should  be  used  for 
stranded  conductors  with  Still's  form- 
ula. 

Galvano  Work 

Copper  Galvano  from  Gutta  Pcrcha 
(83779).  Joseph  Haas,  Jr.  Ills.  1800 
w.     Brs  Wld — Jan.,  1918.     Details. 

Nickel  Baths 

The  Preparation  and  Use  of  Rapid 
Nickel  Baths  (8341 1).  E.  P.  Later. 
3500  w.  Fndry — Jan.,  1918.  Use  of 
higher  current  densities,  etc. 

Nitrogen 

Work  of  the  British  Nitrogen  Prod- 
ucts Committee  (83599  A).  4500  w. 
Met  &  Chem  Eng — ^Jan.  15,  1918.  Pre- 
liminary report  of  plans  under  way  for 
cyanamido,  ammonia,  oxidation,  and 
experimental  synthetic  ammonia  plants. 
The  Nitrogen  Problem  (83912).  1200 
w.  Nature — Dec.  6,  1917.  Present 
status  and  outlook  for  the  future  among 
the  allied  nations. 
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^**S?e  same  heading  under  Power  Ap- 

p""''°eLectro-physics 

^'^^n-r^Electron  Theory  (8388.  B). 
William  Albert  Noyes.  Ills,  ib  PP- 
Kkn  Inst,  Jl— Jan.,  1918.  Development 
of  this  theory. 

Electrostatics  ,     ,    .        .>       r«„ 

A  Graphical  Method  for  the  Con- 
struction of  Electrostatic  Fields 
r8^88^  B).  Sylvan  J.  Crocker.  700  w. 
Fkn  Inst!  Jl-Jan..  1918.  Method  ex- 
plained. 

Magnetism  t  •   1  » 

The  Influence  of  Magnetism  on  Liglit 
(83886  A).  L.  R.  Ingersoll,  1500  w. 
Sci  M— Jan.,  1918.  Results  of  investiga- 
tions. 

Radio-Activity  nvTT 

See  Philippine  Waters,  under  Civile 
ENGINEERING,  Water  Supply. 

Silver  Sulphide 

Some  Electrical  Properties  of  Silver 
Sulphide  (83654).  George  W.  Vmal. 
Ills  9  pp.  US  Bur  Stnds,  Sci  paper 
3,0— Nov.  24,  1917.  Investigations  and 
results. 

X-Rays  „  r    it  .     *u 

A  New  Radiator  Type  of  Hot-cath- 
ode Roentgen-ray  Tube  (83610  A).  W. 
D  Coolidge.  Ills.  2500  w.  Gen  Elec 
Rev— Jan.,  1918.  Describes  a  tube  de- 
veloped for  military  use. 

A  Portable  Roentgen-Ray  Generating 
Outlet  (83620  A).  W.  D.  Coohdge  and 
C  N  Moore.  Ills.  4000  w.  Gen  Elec 
Rev— Jan.,  1918.  Outfit  for  military 
service  in  the  field. 

GENERATING  STATIONS 

Brown  Coal  ,  t,  r-     1 

Electrical  Energy  from  Brown  Coal 
(83372  N).  Map.  1000  w.  Comwh 
Engr— Nov.  I.  1917.  Investigations 
made  for  the  Victorian  government  in 
regard  to  the  commercial  utilization  of 
brown  coal. 
Central  Stations 

New  Central  Station  of  Union  Gas  & 
Electric  Company  at  Cincinnati  (83853)- 
Ills.  4000  w.  Elec  Rev,  Chi— Jan.  26, 
1918.  Interesting  features  of  a  large 
plant  nearing  completion. 

The  Central  Station  Industry  m  the 
War  Period  (83514)-  T.  Commerford 
Martin.  1500  w.  Elec  Rev,  Chi— Jan. 
5,  1918.  Gross  earnings  total  $500,000,- 
000;  coal  core-makers  necessary  rate 
increase. 
Electric  Power  . 

Scottish  Local  Section:  Chairman  s 
Address  (83614  N).  Archibald  Page. 
5000  w.  Instn  E  E,  Jl— Dec.  1917. 
Supply  of  electric  power  in  the  United 
Kingdom;  what  has  been  accomplished 
in  Scotland;  and  future  possibilities. 
Electric  Service 

Effects  of  War  Conditions  on  (-ost 
and  Quality  of  Electric  Service 
(83342  D).  Lynn  S.  Goodman  and  Wil- 
liam B.  Jackson.     16  pp.    AIEE,  Pro 

Jan.,   1918.     Considers  the  effects  ot 

war  conditions  as  they  apply  to  the 
electric  light  and  power  service  of  the 
country.  .       -  ,    ,ir     ,. 

Spirit   of   War  in   the   Central   West 
(83479).      Ills.      2500    w.      Elec    Wld— 
Jan.  5,  1918.     Electric  utilities  mobiliz- 
ing resources  to  meet  service. 
Equipment  .  t-i      j  j 

Method?  of  Drying  Out  Flooded 
Plant  Equipment  (83511).  Norman  L. 
Rea.  Ills.  2000  w.  Power — Jan.  8, 
1918  Good  ways  for  drying  out  elec- 
trical equipment  after  a  plant  has  been 
flooded. 
Fuel  Conservation 

Electrical  Interconnections  to  Con- 
serve   Fuel    (83477).      Maps.      1500    w. 
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Elec  Wld— Jan.  5,  I9i8.    States  of  New 
York  and  California  show  results. 
Hydro-Electric 

Helping  France  to  Help  Herself 
(83687)1  Alexander  C.  Clogher  and 
Victor  F.  Hammel.  Ills.  2000  w. 
Elec  Wld— Jan.  19,  1918.  Urges  the 
development  of  hydro-electric  power  to 
supplant  coal  supply. 

Notes  on  Water  Supphes  as  Sources 
of  Power  (83699).  Cecil  A.  Roberts. 
2200  w.  Can  Engr— Jan.  17,  1918.  From 
paper  before  Instn  of  Water  Engrs. 
Its  important  place  in  future  activities 
of  the  world  and  the  problems  to  be 
solved. 

Some  Commercial  Aspects  of  Hydro- 
electric Development  (83855).  Calvert 
Townley.  3000  w.  Elec  Rev,  Chi— 
Jan.  26,  1918.  Statement  of  present 
conditions;  a  comparison  of  steam- 
electric  and  hydroelectric  plants. 
Ireland  , 

Dublin  Local  Section:  Chairman  s 
Address  (83610  N).  O.  T.  O'Kelly 
Webber.     1200  w.    Instn  E  E,  Jl— Dec, 

1917.  The    resources    of    Ireland    and 
their  development. 

Power  Plants 

Joliet  Plant  a  Step  Toward  Higher 
Steam  Pressures  (83688).  Ills.  1200 
w.  Elec  Wld— Jan.  19,  1918.  Serial,  ist 
part.  Features  of  boilers,  piping  and 
economizers,  with  arrangements  for 
handling  coal  and  supplying  feed  water. 
Power  Plant  Practice  During  1917 
(83516).  I.  L.  Kentish-Rankin.  Ills. 
4500  w.  Elec  Rev,  Chi — Jan.  5,  1918. 
Review  of  experiences  due  to  shortage 
of  coal  and  labor,  and  economies  ef- 
fected. 

New  High-Pressure  Joliet  Plant 
(83719).     Ills.    3500  w.    Power— Jan.  22, 

1918.  Interesting    features    of    a    new 
generating  station  in  Illinois. 

Service  Cost 

Effects  of  War  Conditions  on  Cost 
and  Quality  of  Electric  Service  (83709). 
L.  S.  Goodman  and  W.  B.  Jackson,  with 
discussion  7800  w.  Elec  Rev,  Chi — 
Jan.  19,  1918.  Analysis  of  conditions 
in  electric  light  and  power  service  and 
some  of  their  remedies.  From  paper 
before  A.  I.  E.  E. 
GENERATORS  AND  MOTORS 
Fires 

Extinguishing  Fires  in  Large  Totally 
Enclosed  Generators  and  Motors  (83618 
A).  M.  A.  Savage.  Ills.  1500  w.  Gen 
Elec  Rev— Jan.,  1918.  Recommends  the 
use  of  steam  for  extinguishing  fires  in 
windings  where  the  construction  permits 
its  application. 

Fires  in  Turbo-Generators  (83721).  M. 
A.    Walker.      1800    w.      Power— Jan.    22, 
1918.     Possible  means  of  combating  these 
fires. 
Generator  Test 

A  Solution  for  an  Acceptance-Test 
Problem  (83685).  W.  B.  Kouwenhoven. 
1500  w.  Elec  Wld— Jan.  19,  1918.  Sim- 
ple method  of  correcting  generator-unit 
load— characteristic  curve  for  variations 
in  speed. 
Insurance 

Insurance  of  Electrical  Machinery 
(83737  A).  C.  Stuart  Buyers.  1200  w. 
Elec  Rev— Dec.  21.  1917.  Serial,  ist  part. 
Underlying  principles  of  the  usual  meth- 
ods of  insuring  electric  plant. 
Motor  Control 

Tlie  Control  of  Motors  Operating 
Transportation  Machinery  (83361  N).  T. 
G.  Travis.  Ills.  1500  w.  Elec'n- Dec. 
14,  1917.  (Special  No.)  Contactor  con- 
trol, particularly  switchgear  for  cranes, 
transporters,  etc. 
Rotor  Cores  ,       ,-,       •    i 

Design  of   Rotor  Cores   for   Electrical 
Machines  (83570)-    William  Knight.    800 
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w.     Elec  Wld — Jan.  12,  1918.     Develop- 
ment of  formulas  for  figuring  stresses  in 
high-speed  rotor-core  punchings. 
Voltages 

Voltages  of  Magneto  Generators 
(83705).  T.  L,  Channing.  Ills.  1200  w. 
Telephony — Jan.  19,  1918.  Factors  upon 
which  voltage  depends. 

ILLUMINATION 
Colliery  Lighting 

Economizing  the  Colliery  Electric 
Lighting  Supply  (83770  A).  L.  Pokes. 
2500  w.  Ir  &  C.  Tds  Rev — Dec.  28,  1917. 
Ways  in  which  colliery  lighting  supply 
can  be  economically  utilized  and  the  con- 
sumption reduced. 
Factory  Lighting 

Factorv  Lighting  Codes  and  Rules 
(83969  A).  C.  E.  Clewell.  Ills.  4000  . 
w.  Ind  Man — Feb.,  1918.  Review  of 
progress,  and  regulations  of  Wisconsin, 
New  York,  Pennsylvania  and  New  Jersey. 
Historical  Lighting 

The  Historical  Lighting  of  Independ- 
ence Square,  Philadelphia  (83832  C).  E. 
F.  Kingsbury,  with  discussion.  Ills.  15 
pp.  Ill  Eng  Soc,  Trans — Dec.  31,  1917. 
Details  of  the  new  lighting  recently  in- 
stalled. 
Nomenclature 

1917  Report  of  the  Committee  on  No- 
menclature   and    Standards    of    the    Illu- 
minating Engineering  Society   (83831  C). 
10  pp.    Ill  Eng  Soc,  Trans — Dec.  31,  1917. 
Progress 

Lighting  Progress  for  the  Past  Year 
(83515).  H.  W.  Mateer.  Ills.  1500  w. 
Elec  Rev,  Chi — Jan.  5,  1918.  Progress  in 
industrial  and  street  lighting;  develop- 
ment of  Mazda  motion-picture  lamp. 
Reflectors 

Some  Experiments  on  the  Eye  with 
Pendant  Opaque  Reflectors  Differing  in 
Lining,  Dimensions,  and  Design  (83833 
C).  C.  E.  Ferree  and  Gertrude  Rand. 
Ills.  24  pp.  Ill  Eng  Soc,  Trans — Dec. 
31,  19 1 7.  Investigates  seven  opaque  re- 
flectors. 
War  Lighting 

Some  Features  of  Special  War  Light- 
ing (83517;.  Grable  B.  Weber.  Ills.  800 
w.  Elec  Rev.  Chi— Jan.  5,  1918.  Light- 
ing of  munition  plants  and  training 
camps. 

POWER  APPLICATIONS 

Cranes 

Motors  and  Control  for  Traveling 
Cranes  (83689).  C.  E.  Clewell.  Ills. 
2000  w.  Elec  Wld— Jan.  19,  1918. 
Eleventh  article  of  a  series  on  motor  and 
control  applications. 
Electrical  Apparatus 

Development    in    Electrical    Apparatus 

During  1917  (83519).    5000  w.    Elec  Rev, 

Chi— Jan.   5,    1918.     Review   of   progress 

prepared  by  the  Westinghouse  Electric  & 

Manufacturing   Co. 

Ice  Plant  ^        ^,     " 

A     Typical    Motor-Driven     Ice     Plant 

(83854).     Ills.    2i00  w.     Elec  Rev,  Chi— 

Jan.  26,   1918.     Details  of  an  electrically 

driven  plant  with  central  station  supply. 

Industrial  Uses 

Economic  Industrial  Applications  Ot 
Electricity  (83809  B).  Norman  T.  Wil- 
cox, with  discussion.  13  pp.  West  boc 
Engrs,  Jl— Oct..  1917.  Higher  efficiencies 
possible  through  economic  uses  of  electric 
service. 
Lifting  Magnets  „ 

Lifting  Magnets  (83366  N).     Ills    2500 
w.    Elec'n— Dec.  14,  1917-     (Special  No.) 
Operating  costs,  rating,  control,  etc. 
Magnetic  Pulleys  .  ,, 

\  Magnetic  Steel  Band  Device  (83093 
\)  P  L.  Weston.  Ills.  1200  w.  Mecli 
Wld— Dec.  28,  191".  From  paper  before 
Elec  Assn.  of  Aust.  Experiments  witn 
magnetic  pulleys  and  thin  steel  bands. 
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Motor  Drive 

Fan,  Blower  and  Air-Compressor  Ap- 
plications (83858).  C.  E.  Clewell.  Ills. 
2000  w.  Elec  Wld— Jan.  26,  1918. 
Twelfth  article  of  a  series.  Operating 
characteristics  of  different  types  of  ap- 
paratus for  this  service. 

Motor  Drive  in  the  Preparation  of 
Food  (83582  A).  Horace  B.  Smith.  Ills. 
2000  w.  Elec  Jl— Jan.,  1918.  Applica- 
tions to  coffee  grinders,  coffee  roasters, 
meat  choppers,  meat  slicing,  ice  cream 
freezers,  churns,  etc. 
Planers 

Operating  Characteristics  of  Motor- 
Driven  Planers  (83569).  C.  E.  Clewell. 
Ills.  2000  w.  Elec  Wld— Jan.  12,  1918. 
Relative  merits  of  non-reversing  and 
reversing  motor  equipment  for  planers. 
Pumping 

Electric  Pumping  with  Results  of  Tests 
and  Operating  Records  (83643  N).  H. 
W.  Wagner.  Ills.  75  pp.  Iowa  State 
College,  Bui  46— Oct.  3,  1917.  Equipment 
and  operation,  costs,  results  of  tests,  etc. 
Rainfall 

L'Emploi  De  L'filectricite  pour  La 
Production  Des  Pluies  (83935  B).  3300 
w.  L'Industrie  filectrique — Dec.  10,  1917. 
Experimental  methods  for  production 
of  rain  by  creating  an  electric  field. 
Ship  Building 

See  same  heading  under  Marine  and 
Naval   Engineering. 
Steam 

La  Production  De  La  Vapeur  Par 
L'filectricite  (83907  B).  H.  Volta.  Ills. 
600  w.    La  Nature— Dec.  15,  1917.    Steam 
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generation    by    passing    electric    current 
through  salt  solution ;  the  Revel  system 
TRANSFORMERS 
Testing 

Simple  Method  of  Testing  Current 
Iransformers  (83708).  1200  w.  Elec 
u'  P!~Jan-  19,  1918.  Outline  of  tests 
t)y  which  laboratory  equipment  may  be 
dispensed  with. 

TRANSMISSION     AND     DISTRIBU- 
TION 

Cables 

Joint  Boxes  and  Terminals  for  Split 
Conductor  Cables  (83741  ).  Ills.  1200 
w.  Elec  Rev— Jan.  4,  19 18.  Details  of 
the  iMerz-Hunter  protective  system. 

Frequencies 

T'le  Technical  Story  of  the  Frequencies 
(83341  D).  B.  G.  Lamme.  1200  w.  A  I 
E  E,  Pro— Jan.,  1918.  Shows  that  the 
choice  of  frequency  has  mainly  been 
based  upon  service  conditions  at  the  time. 

Increased  Loads 

Adapting  Existing  Lines  to  Increased 
Loads  (83481).  Ills.  E.  B.  Hook,  Jr. 
ISOO  w.  Elec  Wld— Jan.  5,  191 8.  Method 
of  reinsulating  line  while  alive;  out-door 
substation  built  from  equipment  taken 
from  other  stations,  etc. 

Insulation 

Electrical  Properties  of  Vulcanized 
Fiber  (83857).  William  Eves,  3d.  2000 
w.  Elec  Wld— Jan.  26,  1918.  Effect  ex- 
erted by  color,  thickness  and  temperature 
on  the  breakdown  value.  Results  of 
tests. 
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Secondary  Networks 

Successful     Operation     of     Secondary 

2500  w.  Elec  Wld— Jan.  26,  1918.  Dis- 
cusses important  points. 

Short  Circuits 

The  Suppression  of  Arcs  Due  to  Acci- 
dental Grounds  (83580  A).  M.  H.  Col  1- 
bohm.  3000  w.  Elec  Jl-Jan.,  ,918. 
Methods  of  providing  for  grounded  cir- 
cuit conditions;  distinguishing  features  of 
these  equipments. 

Wiring 

•  ^'^^o  P''3c''ce  in  Service  and  Meter 
ing  (83592).  Edward  B.  Meyer  Ills 
2500  w.  Elec  Rev,  Chi-Jan.^2,  ,9,8: 
Precautions;  advantages  of  full  iron-clad 
wiring. 

MISCELLANY 
Electrcial  Industry 

Some  Developments  in  the  Electrical 
Industry  During  1917  (83617  A).  John 
Liston.  Ills  49  pp.  Gen  Elec  Rev- 
jan.,  1918.  Review  of  activities  during 
the  past  year. 

Electricity 

Electrical  Progress  and  Tendencies  in 
1917  (83513).  Albert  Scheible.  6500  w. 
Elec  Rev,  Chi— Jan.  5,  1918.  Review  of 
the  year  s  advances. 

Inst.  E.  E. 
„/"a"gural  Address  (83609  N).  C  H 
Wordingham.  15000  w.  Instn  E  E  fi 
—Dec,  1917.  How  far  the  Institution 
meets  the  needs  of  the  profession  and 
industry  and  what  improvements  are 
possible. 
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BRIDGES 

Abutments 

Turning  Back  Abutment  Wing  Walls 
Saves  Material  (83776).  Charles  K. 
Mohler.  Ills.  2000  w.  Eng  News-Rec 
—Jan.  24,  1918.  Revising  layout  of 
straight  wall  abutments. 
Arches 

Grandes  Voutes  (83944  B).     A.  Bon- 
net.    Ills.     2400  w.     Le    Genie   Civil — 
Dec.    15,   1917.     Well   known   arches   of 
long  span,  in  different  countries. 
Concrete 

Decision  of  U.  S.  District  Court  of 
Iowa  on  Certain  Luten  Patents  for 
Concrete  Bridges  (83849).  2800  w.  Eng 
&  Con— Jan.  23,  1918.  Extracts  from 
opinion  of  Judge  Martin  J.  Wade. 

Mount  Pleasant  Road  Bridge,  To- 
ronto (83587).  J.  S.  Burgoyne.  Ills. 
3000  w.  Can  Engr — Jan.  10,  1918.  Rein- 
forced concrete  structure  consisting  of 
a  pair  of  cantilever  beams  of  arched 
form  with  a  free  joint  at  center. 
Erection 

Problems  and  General  Methods  of 
Erecting  the  Sciotoville  Bridge  (83529). 
Clyde  B.  Pyle.  Ills.  4000  w.  Eng 
News-Rec— Jan.  10,  1918.  Serial,  ist 
part.  Original  plan,  with  elimination  of 
secondary  stresses,  in  placing  large  two- 
span  continuous  structure  over  the 
Ohio  River. 
Hardinge 

The  Hardinge  Bridge  at  Sara 
(83928).  Ills.  2400  w.  Times  Eng 
Supp— Nov.  30,  1917.  New  structure 
for  railway  over  the  Ganges  river. 

CONSTRUCTION 
Beams 

.  Design  of  Restrained  Beams  Carry- 
ing Hydrcstatic  Load  (83700).  E.  H. 
Darlmg.  Ills.  1000  w.  Can  Engr— Jan. 
17.  1918.    Diagrams  and  explanation. 


Caissons 

Land  Big  Drop  Shaft  on  Seal  and 
Curb  Wall  (83674).  Ills.  1200  w.  Eng 
News-Rec — Jan.  17,  1918.  Fifteen- 
pocket  concrete  caisson  sunk  100  feet. 

Cantonments 

The  Solution  of  the  Cantonment  Con- 
struction Problem  (83333  A).  Leonard 
Metcalf.  4000  w.  ASM  E,  Jl— Jan., 
1918.  Details  of  the  work  of  the  Can- 
tonment Construction  Division. 

Concrete 

Traveling  Towers  Place  92,000  Yards 
of  Concrete  (83532).  Ills.  1000  w. 
Eng  News-Rec— Jan.  10,  1918.  Station- 
ary measuring  plants  on  large  steel  mill 
work  cut  labor  costs. 

Concrete  Piles 

Les  Fondations  En  Terrains  Com- 
pressibles  (83908  B).  M.  Bousquet. 
Ills.      2300    w.      La    Nature — Dec.    29, 

1917.  The  Frankignoul  system  of  con- 
crete piling  for  foundation  work  in  soft 
ground. 

Foundations 

Foundations  of  the  New  Buildings  of 
the  Massachusetts  Institute  of  Tech- 
nology, Cambridge,  Mass.  (83898  B). 
Charles  T.  Main  and  II.  E.  Sawtell. 
Ills.      37    pp.      Bos    Soc    C    E,JI— Jan., 

1918.  Describes  geological  conditions, 
foundations  and  reasons  governing  types 
used,  tests,  etc. 

Housing 

Industrial  Housing  (83603  A).  H. 
W.  Forster.  3500  w.  E  Cb  Phila,  Jl — 
Jan.,  1018.  Type  of  housing  needed,  and 
facts  relating  to  the  situation. 

Lighthouses 

Caissons  and  Cribs  for  Liglithousc 
Foundations  (83535).  Ills.  2000  w. 
Eng  News-Rec — Jan.  10,  1918.  Lights 
in  Detroit  River  have  concrete  piers 
built  in  timber  cribs  or  formed  by  con- 
crete caissons  sunk  in  place. 


M.  L  T.  Buildings 

Concrete  Materials  and  Design  of  the 
New  Buildings  of  the  Massachusetts  In- 
fr""'^  .o°n^  Technology,  Cambridge, 
Mass.  (83899  B).  Sanford  E.  Thomp- 
son. Ills.  13  pp.  Bos  Soc  C  E,  Jl- 
Jan.,  1918.  Engineering  studies  and  in- 
vestigations that  determined  the  struc- 
tural features  of  these  concrete  build- 
ings. 

Portable  Houses 

Portable  Houses  for  Overseas  Forces 
Built  in  Record  Time  by  New  Methods 
(83450).  Ills.  2000  w.  Eng  News-Rec 
—Jan.  3,  1918.  Good  management  giv- 
ing unusual  results. 

Reinforced  Concrete 

Reinforced  Concrete  Constructions; 
Marriott  System  (83757  A).  Ills.  1200 
w.  Engng— Dec.  28,  1917.  Uses  to 
which  this  system  has  been  applied, 
particularly  in  railway  structures. 

The  New  Chicago  Rules  for  Design 
of  Reinforced  Concrete  Slab  Floors 
(83846).  3000  w.  Eng  &  Con— Jan.  23, 
1918.  Xrw  rulingthat  went  into  effect 
Jan.  I,  1018. 

Tunnel  Lining 

Pneumatic  Mixer  Tram  on  Mount 
Royal  Tunnel  (83773).  F.  C.  K.  Stuart. 
Ills.  3500  w.  Eng  News-Rec— Jan.  24, 
1918.  Keeping  machines  close  to  forms 
found  to  give  best  results. 

IRRIGATION  AND  RECLAMATION 
Australia 

Irrigation  Scheme  on  the  River  Mur- 
ray, South  Australia  (83766  A).  Ills. 
500  w.  Engr— Jan.  4,  1018.  Details  of 
recently  completed  installation  at  Berri. 
California 

Irrigation  Project  Is  Based  on  Eco- 
nomic Use  of  Water  (83778).  2000  w. 
Eng  Ncws-Rcc— Jan.  24,  1918.  Limited 
supply  necessitates  high  duty. 
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Drainage  .     .,  , 

Durability  of  Cement  Draintilc  and 
Concrete  in  Alkali  So.ls  C83056  A)  R. 
T  WiK  G.  M.  Williams,  and  A.N.  i-nin. 
lils  90  pp.  U  S  Bur  Stds,  No.  95— 
Nov.  IS,  1917.  Investigations,  tests,  re- 
sults and  conclusions.  ■  o  •  „ 
Run-Off  from  the  Dramed  I'rairie 
Lands  of  Southern  Louisiana  (83p53 
\-)  Charles  W.  Okey.  32  PP-  U  b 
Gov  Print  Office— Nov.  5,  1917.  .  Inves- 
tigations to  establish  the  relation  be- 
tween the  rainfall  and  amount  of  water 
necessary  to  pump  to  secure  the  grow- 
ing of  field  crops. 

"^Vrlding  Land  for  Furrow  Irrigation 
(83658  A).  G.  E.  P.  Smith.  2000  w. 
West  Eng-Jan.,  1918.  Study  of  the  re- 
lations between  soil,  slope,  lengtli  ot 
run,  and  unit  head  of  water  should  be 
made. 

^The  Unproccdcntly  Good  Outlook  for 
Irrigation  in  1918  (83503  A).  1-.  W. 
Park  Ills.  1500  w.  Mun  Eng— Jan., 
1918.  Increase  in  production  due  to  irri- 
gation, and  the  possibilities. 
MATERIALS    OF    CONSTRUCTION 

Cement  .         c   1   1    .     «„ 

The  Et^ect  ot  Calcium  Sulphate  on 
Cement  (83782  N).  J  C.  Witt. and  F. 
D  Reyes.  2000  w.  Phil  Jl  Sci— May, 
1917  Research  work  to  determine  the 
effect  of  various  amounts  of  calcium 
sulphate  on  several  cements. 
Concrete  ,   ^ 

The  Logical  Proportioning  of  Con- 
crete Aggregate  (83803  A).  Joel  D. 
Justin.  17  PP-  Corn  C  E— Dec.,  I9I7- 
Explains  a  method  of  proportioning  and 
its  advantages  and  disadvantages. 
Glass  Sand  .  , 

Optical  Lens  Manufacture  Possible 
Using  Glass  Sand  of  West  Virginia 
(83344).  R.  W.  Stone.  Ills.  2500  w. 
Mfrs  Rec— Jan.  3,  I9i8.  Analyses  of 
glass  sand  from  Berkeley  Springs,  VV. 
Va. 
Household  Materials  ,    ,  ,    ,0  a.. 

Materials  for  the  Household  (83Do5 
A)  Ills.  245  pp.  U  S  Bur  Stds,  Circ. 
70— Dec.  5,  1917.  Describes  the  more 
common  materials,  other  than  food  and 
drugs,  used  in  the  home;  their  quality 
and  use. 
Reinforced  Concrete  „,  ,    t,     u 

Effect  of  Fire  on  the  Flat  Slab  Build- 
ing of  the  Quaker  Oats  Co.  Peterboro, 
Ont.,  Dec.  II,  1916  (83807  B).  T.  D. 
Mylrea,  with  discussion.  Ills.  38  pp. 
West  Soc  Engrs,  Jl— Oct.,  1917- 
Studies  the  effect  of  the  fire  on  this  re- 
inforced concrete  flat  slab  construction. 
Resources  ^     ,,- 

Our  Resources  (83595  A).  G.  VV. 
Thompson.    4500  w.     Met  &  Chem  Eng 

Jan.    I,   1918.      Presidential  addresses 

delivered  at   the   St.   Louis   meeting   of 
Am.  Inst,  of  Chem:  Engrs.     Ability  to 
use  material  resources. 
Sewer  Pipe  ,       ,    c 

The  Supporting  Strength  of  Sewer 
Pipe  in  Ditches  and  Methods  of  Test- 
ing Sewer  Pipe  in  Laboratories  to  De- 
termine Their  Ordinary  Supporting 
Strength  (83642  N).  A.  Marston,  W.  J. 
Schlick,  H.  F.  Clemmer.  Ills.  56  pp. 
Iowa  State  College,  Bui.  47— Oct.  10, 
1917.  Discussions,  tests  and  conclu- 
sions. 

MEASUREMENT 

Flat  Slab  „.,... 

Simple  Formulas  for  Rapid  Design 
and  Estimates  of  Flat  Slab  Based  on  the 
Last  Joint  Committee  Report  on  Con- 
crete and  Reinforced  Concrete  (83847). 
M.  W.  Serby.  700  w.  Eng  &  Con — Jan. 
23,  1918. 
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Graphics ,, 

Graphical  Method  ot  Pindmg  Mo- 
ments in  Continuous  Frames  of  a  Gir- 
der and  Two  Fixed  Columns  (83845). 
W.   S.    Wolfe.     Ills.      1500  w.     Eng   & 

(Jon Jan.   23,    1918.      Explains    method 

of  solving  such  problems. 
Orifices  ,  ,>.  •    T-, 

The  Effect  on  Orihcc  and  U  cir  i^low 
of  Slight  Roundings  of  the  Upstream 
Edge  (83804  A).  Jacob  O.  Jones.  Ills. 
2200  w.  Corn  C  E— Dec,  I9I7-  .This 
article  gives  investigations  on  orifices. 
Weir  flow  was  dealt  with  in  Nov.  issue. 
Survey  Monuments 

City  Survey  Monuments  (83458).  ti. 
L.  Seymour.     Ills.     3500  w.     Can  Engr 

Jan.  3,  1918.     Reviews  the  practice  ot 

several  Canadian  cities. 
Track  Stresses 

Progress  Report  of  the  Special  Com- 
mittee" to   Report   on   Stresses   in   Rail- 
road  Track    (83897   D).      Ills.      193   PP- 
A  S  C  E,  Pro— Jan.,  1918. 
MUNICIPAL 
Activated  Sludge 

The  Activated  Sludge  Experiments  at 
Pasadena,   Cal.    (83524).     Ills.      1500  w. 
Eng   &   Con — Jan.  9,   I9i8.     Details   of 
the  plant  and  its  operation. 
Disinfecting 

Combating  Disease  Organisms  in 
Quarantine  Stations  and  in  Hospitals 
(83371  N).  Henry  A.  Dixon.  Ills.  2500 
w.  Comwh  Engr— Nov.  I,  1917.  De- 
tails of  steam  disinfecting  apparatus. 
Garbage 

Utilization  of  City  Garbage  for  Fuel 
Briquettes  and  Other  Products  (83345). 
William  H.  Phillips.  1200  w.  Mfrs 
Rec— Jan.  3,  1918.  Plans  for  the  eco- 
nomic disposal  of  garbage. 
Sanitation 

Malaria  -  Control  Engineering  in 
Texas  Increases  Labor  Efficiency 
(83777).  Charles  Scoville  and  H.  W. 
Van  Hovenberg.  Ills.  2200  w.  Eng 
News-Rec— Jan.  24,  1918.  Mosquito- 
prevention  work  along  a  large  railroad. 
Sanitary  Work  in  the  Army 
(83691  A).  Arthur  J.  Martin.  7000  w. 
Surv'r— Dec.  21,  1917.  Serial,  1st  part. 
Public  lecture  in  London.  Details. 
Sewers 

Efficiency  of  Storm-Water  Sewers 
Depends  on  Inlets  (83534).  Irving  P. 
Kane.  1000  w.  Eng  News-Rec — Jan. 
10,  1918.  Type,  location,  and  adjacent 
paving  should  suit  conditions. 
Street  Cleaning 

Sanitary     Street     Cleaning      (83459)- 
George    A.    Wiseman.      Ills.      2500    w. 
Can      Engr— Jan.     3,      I9i8.        Reviews 
methods,  favoring  flushing. 
Waste  .„   . 

Industrial  Waste  Problems  with  Ket- 
erence  fo  the  Smaller  Cities  (83501  A). 
Langdon  Pearse.  4500  w.  Mun  Eng — 
Jan.,  1918.  Sewage  treatment,  water 
supplv,  pollution,  etc. 

ROADS   AND   PAVEMENTS 
Asphalt 

Methods  and  Cost  of  Constructing 
Kentucky  Rock  Asphalt  Road  (83420). 
William  S.  Canning.  Ills.  1200  w.  Eng 
&  Con — Jan.  2,  1918. 

Stone-Filled  Street  Asphalt  Suffers 
from  Inattention  to  Detail  (83672). 
Clifford  Richardson.  1200  w.  Eng 
News-Rec— Jan.  17,  1918.  Uniform 
composition  necessary.  One  and  a  half 
inches  on  a  close  binder  is  best. 
Brick 

Construction  Plant  and  Methods  Em- 
ployed in  Building  South  Meridian 
Monolithic  Brick  Road,  Indianapolis, 
Ind.  (83497  A).  Maurice  B.  Greenough. 
Ills.  600  w.  Mun  Eng— Jan.,  1918.  Use 
of  mechanical   equipment   ih   surfacing. 
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Concrete 

.A  Concrete  Roadway  System  in  a 
Shop  Yard  (83540).  Charles  E.  Parks. 
Ills.  2500  w.  Ry  Age— Jan.  10,  1918. 
Walks  built  by  the  Santa  Fe  in  store- 
house and  shops  at  Topeka,  Kan. 

Concrete  Roads  as  a  Solution  to  Our 
National  Transportation  Problem; 
Their  Construction,  Maintenance  and 
Devtiopment  (83895  A).  Clinton  H. 
Fisk.  20  pp.  E  Cb  St  L,  Jl— Nov.- 
Dec,  1917.  The  engineering  possibili- 
ties of  concrete  as  a  road  material. 

Design  and  Construction  of  Concrete 
Roads  in  Wood  County,  W'.  Va.  (83498 
A).  Burdette  Woodyard.  Ills.  looo 
w.  Mun  Eng — Jan..  1918.  Methods, 
materials,  etc. 
Concrete  Pavements 

Reinforcement     for    Concrete     Pave- 
ments  (83496  A).     Ills.     1500  w.     Mun 
Eng — Jan.,    1918.      Methods    that    have 
proved  satisfactory. 
Good  Roads 

Good  Roads  —  a  War  Necessity 
(835751.  George  A.  Ricker.  2500  w. 
Br  Rds  &  Sts — Jan.,  1918.  Address  at 
Toledo,  O.  Conditions  making  perma- 
nent roads  necessary. 

Real  Motor  Truck  Roads  and  a  Fed- 
eral Statute  Controlling  Operation  in 
Every  State  Are  Now  Necessary 
(83678  A).  W'indsor  T.  White.  3500  w. 
Com  Vhle— Jan.  15,  1918.  Important 
projects  proposed. 
Highways 

The  Construction  and  Maintenance  of 
Highways  Under  War  Conditions 
(83432).  Arthur  H.  Blanchard.  2000 
w.  Eng  &  Con— Jan.  2,  1918.  Factors 
that   have   retarded   improvement. 

Notes  on  Road  Building  in  Washing- 
ton's Time   (83810  B).     A.  N.  Johnson. 
1500    w.      West    Soc    Engrs,    Jl — Oct., 
1917.     Information  of  interest. 
Military  Roads 

Militarv  Roads  (83574).  W^illiam  D. 
Sohier.  Address  at  Richmond,  Va. 
8500  w.  Br  Rds  &  Sts— Jan.,  1918.  Im- 
portance of  stronger  roads  and  their 
maintenance.  Work  in  England,  France 
and  Italy. 

Military  Roads  (83430).  From  ad- 
dress bv  William  D.  Sohier.  6500  w. 
Eng  &  Con — Jan.  2,  1918.  Importance 
at  the  present  time;  roads  in  France; 
maintenance;  road  building  in  Italy, 
England  and  Wales. 
Pavements 

Present  Status  of  Granite  Block 
Pavements  (§3701).  Clarence  D.  Pol- 
lock. 2200  w.  Can  Engr — Jan.  17,  I9l8. 
Abstract  of  paper  read  before  Am. 
Assn.  for  Adv.  of  Science.  The  modern 
granite-block  pavement. 
Rattler  Test  ^,    „ 

Rattler  Test  Called  Unfair  to  Shallow 
Paving  Brick  (83531).  Wlliam  C.  Per- 
kins. 1500  w.  Eng  News-Rec — Jan.  10, 
iqi8.  Experience  shows  need  of  allow- 
ance to  correct  losses. 
Repairs  ' 

Relative  Efficiency  in  Methods  of  Re- 
pairs to  Bituminous  Macadam  and  Bi- 
tuminous Concrete  Pavements  (83588). 
George  H.  Biles.  Read  before  Am. 
Assn.  for  Adv.  of  Sci.  3000  w.  Can 
Engr— Jan.   10,   1918.     Saving  methods. 

Surfaces  .  , 

Condition  of  Road  Surface  Outweighs 
Type    of    Bitumen     (83533).      2200    w.      1 
Eng   News-Rec— Jan.    10,    1918.     Other     | 
details  of  secondary  importance. 

Recent  Developments  in  the  Design     ; 
and     Construction     of    Road    Surfaces 
(83431).     Abstract  of  paper  by  H.  El- 
tinge    Breed.     3000  w.     Eng   &  Con—     ; 
Jan.  2,  1918.    Changes  that  will  have  the     | 
most  influence  on  the  development. 
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WATER  SUPPLY 


Cantonments 

Water  Supply  Specifications  for  Na- 
tional Army  Cantonments  Reviewed 
(83454;.  Dabney  H.  Maury.  2500  w. 
Eng  News-Rcc — Jan.  3,  1918.  Atten- 
tion gi\en  to  quality,  quantity  and 
pressure. 
Charges 

The  Basis  of  Water  Charges  in  Ur- 
ban Areas  from  the  Point  of  View  of 
Common  Utility  (83589}.  E.  C.  Rodda. 
E.xtracts  from  paper  read  before  Munic 
W-Wks.  Assn.,  at  Birmingham,  Eng. 
2500  w.  Can  Engr — Jan.  10,  1918. 
Methods  of  raising  revenue  in  certain 
communities. 
Cleaning  Mains 

The  Mechanical  Cleaning  of  Water 
Mains  in  Rochester,  N.  Y.  (83500  A). 
Edward  H.  Keith.  Ills.  1500  w.  Mun 
Eng— Jan.,  1918.  Details  of  work  and 
advantages. 
Concrete  Pipe 

^  -Making  and  Placing  Ten  Miles  of 
Concrete  Pipe  for  Winnipeg  Aqueduct 
(83673).  K.  B.  Kumpc.  Ills.  1800  w. 
Eng  News-Rec — Jan.  17,  1918.  Rapid 
casting  of  pipe  5H  feet  in  diameter  and 
8  feet  long  for  pressure  end  of  a  pipe 
line. 
Dams 

Demolition  of  the  Ragged  Rapids 
Dam  (83698).  Sidney  Bowen.  Ills. 
1600  w.  Can  Engr — Jan.  17,  1918.  Re- 
inforced concrete  dam  dynamited  under 
full  head  of  water. 

Floating-Crest  Gates  Used  on  Sher- 
burne Lakes  Dam  (83676).  Ills.  1200 
w.  Eng  News-Rec — Jan.  17,  1918.  Au- 
tomatic movable  crest,  with  radial  top 
plate  and  cylindrical  down-stream  plate, 
devised  for  isolated  site. 


Mineral  Springs 

Mineral  Springs  of  Canada.  Part  I. 
The  Radioactivity  of  Some  Canadian 
Mineral  Springs  (83652  N).  John  Sat- 
terly  and  R.  T.  Elworthy.  .Map  &  Ills. 
23  Plates.  55  pp.  Can  Dept  Mines — 
Bui.  Xo.  i6.  Results  of  investigations. 
Philippine  Waters 

The  Radioactivity  of  Philippine 
Waters  (83783  N).  J.  R.  Wright  and 
George  W.  Heise.  Maps  &  Ills,  3000 
w.  Phil  Jl  Sci— May,  1917.  Reports 
investigations  of  typical  waters. 
Purification 

Combined  Water  Purification  and 
Softening  Plant  of  Great  Falls,  Mont. 
(835-23).  Ills.  2000  w.  Eng  &  Con- 
Jan.  9,  1918.  Features  of  plant  that 
have  given  good  results. 

Design  and  Construction  of  the 
Water  Purification  and  Softening  Plant 
at  Great  Falls,  Montana  (83494  A). 
Robert  E.  McDonnell.  Ills.  2500  w. 
Mun  Eng— Jan.,  1918.  Descriptive. 
Water  Works 

Practical  Mints  on  Various  Features 
of  Water  Works  Design  (83502  A).  J. 
W".  Ledou.x.  6000  w.  Mun  Eng — fan., 
1918. 

WATERWAYS    AND    HARBORS 
Barge  Canal 

Xcw  York's  New  Canal  Ready  in 
191S  (83403  A).  M.  E.  Mutchler.  Ills. 
2000  w.  Mar  Rev — ^Jan.,  1918.  Engi- 
neering problems  solved  in  its  construc- 
tion. 
Copenhagen 

Copenhagen's  Free  Port  (83915). 
Julius  Moritzcn.  Ills.  1500  w.  Nau- 
tical Gazette — Jan.  3,  1918.  Develop- 
ment of  this  port  during  last  twenty- 
five  years.  Prospects  for  the  future. 
Dunkirk 

Les    Agrandissements    Du    Port    Do 


Dunkerque  (83909  B).  A.  Breton.  Ills 
1300  w.  La  Nature— Jan.  5,  1918.  Har- 
bor improvements  and  fortifications 
made  at  Dunkirk  since  war  began 

France 

Travaux  D'Apres-Guerre  Dans  Les 
Ports,  Les  Rivieres  Et  Les  Canaux 
(83941  B).  P.  Mallet.  4000  w.  Le 
Genie  Civil— Dec.  i,  1917.  Serial,  ist 
part.  Plans  for  work  after  the  war  on 
seaports,  rivers  and  canals. 

French  Ports 
,0^'='^  1"°'''^  Fran?ais  Et  La  Guerre- 
(?3939  B;.  A.  Pawlowski.  5800  w.  Le 
Genie  Civil — Nov.  24,  1917.  French 
ports  and  the  war.  Summary  and  con- 
clusion of  a  series  of  articles  on  this 
subject  published  during  the  past  year 

Ireland 

Belfast  Harbor  (83920).  1600  w. 
Times  Engng  Supp— Nov.  30,  1917. 
New  scheme  for  improvement  and  en- 
largement to  accommodate  increased 
traffic. 

Lakes  to  Gulf 

Imperative  Need  of  the  Lakes  to  the 
Gulf  Deep  Waterway  (83495  A).  H. 
B.  Morgan.  1500  w.  Mun  Eng— Jan., 
1918.  Importance  of  connecting  the 
Great  Lakes  with  the  Gulf  of  Mexico, 
through  the  Mississippi  River. 

Pacific  Coast 

The  Neglected  Waters  of  the  Pacific 
Coast— Washington,  Oregon,  and  Cali- 
fornia (83794  N).  E.  Lester  Jones. 
Ills.  &  Maps.  16  pp.  U  S  Dept  Com— 
Special  Pub.  No.  48.  Shows  present- 
day  conditions  and  the  remedy. 

Scotch  Canals 

Mid-Scotland  Ship  Canals  (83637  A). 
Maps  &  Ills.  3000  w.  Engr— Dec  21, 
1917.  Serial,  1st  part.  The  Loch  Lo- 
mond scheme  is  discussed  in  the  present 
article. 
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Concrete  Ships 

Concrete  for  Ships  (83918).  A.  T. 
Wall.  2000  w.  Times  Engng  Supp — 
Nov.  30,  1917.  Part  I— Properties  of 
the  material. 

Ferro-Concrete  Shipbuilding  in  Nor- 
way (83556  A).  Robert  G.  Skerrett. 
Ills.  1800  w.  Int  Mar  Eng — Jan.,  1918. 
Vessels  built  by  the  Fougncr  Steel-Con- 
crete Shipbuilding  Co.,  of  Christiana. 

Les  Chalands  Et  Navires  En  Beton 
Arme  (83940  B).  Ills.  3800  w.  Le 
(Jenie  Civil^Dec.  i,  1917.  Construction 
of  barges  and  boats  of  reinforced  con- 
crete in  Norway. 
England 

England's  Ship  Needs  (83931).  2500 
w.  Nautical  Gazette — Dec.  20,  1917. 
Abstract  of  recent  debate  in  House  of 
Commons.  The  "Standard"  ship  criti- 
cised. 
Freighters 

Results  of  Test  on  Bulk  Freighter 
(83402  A).  .\.  George  Matteson  and 
Thomas  Durkin.  Read  before  Soc. 
Nav.  Archts.  &  Marine  Engrs.  Ills, 
i.ioo  w.  Mar  Rev — Jan.,  1918. 
Models 

Cargo    Ship    Lines   of   Simple    Form 
(835.'i7  A).    William  McEntee.    Ills.  800 
w.     Int  Mar  Eng— Jan.,  1918.     Results 
of  tests  of  models. 
Motorships 

Shallow  Draft  Motorships  for  Use  on 
the  Volga  River  Designed  by  American 
Naval  Architect  for  Rus.sian  Owners 
(83.SS.';  A).  Ills.  700  w.  Int  Mar  Eng 
— Jan.,  1918.  Oil  tankers  of  3500  tons 
carrying  capacity,  and  cargo  boats  of 
ISpo  tons  capacity,  limited  to  7  feet  and 
5  feet  draft  respectively. 


Pile  Driving 

Drive  15,000  Piles  for  Pair  of  Thou- 
sand-F'oot  Shipways  (83453).  Ills.  1200 
w.  Eng  News-Rec — Jan.  3,  1918.  Using 
machines  with  two-way  motion  rolling 
on  finished  rows. 
Ship  Building 

Outlines  of  the  Shipping  Board  In- 
quiry (83914).  E.  N.  Hurley.  3400  w. 
Nautical  Gazette — Dec.  27,  1917.  Ad- 
dress to  the  Senate  Investigating  Com- 
mittee. Ships  contracted  for.  Review 
of  work  accomplished  so  far. 

America's  Great  Shipbuilding  Devel- 
opment (83435  D).  C.  E.  Wright.  Ills. 
4500  w.  Iron  Age — Jan.  3,  1918.  (Spe- 
cial No.)  Progress  made  despite  handi- 
caps in  getting  plants  ready. 

Progress  of  Ship  Construction  at 
Emergency  Fleet  Yards  (83848).  2000 
w.  Eng  &  Con — Jan.  23,  1918.  Out- 
lines progress  in  shipbuilding  by  Chair- 
man Hurley  of  the  Shipping  Board. 

Over  $400,000,000  for  Steel  and  Wood- 
en Ships  Now  Building  in  South 
(83560).  Ills.  12  pp.  Mfrs  Rec— Jan. 
10,  1918.  Summary  of  shipbuilding  ac- 
tivities along  the  South  Atlantic  and 
Gulf  coast. 

Shipbuilding  Expedited  by  Electric 
Service  (83482).  David  Elwcll.  Ills. 
3000  w.  Elec  Wld — Jan.  5,  1918.  Power 
requricments  and  details  of  electrical 
distributing  system  for  Staten  Island 
Shipbuilding  Co. 
Shipping 

Our  Transport  Problem  (83913). 
Irving  T.  Bush.  2200  w.  Nautical  Ga- 
zette— Dec.  13,  1917.  Address  to  N.  Y. 
Chamber  of  Commerce  explaining  the 
ocean    transport  problem   of  the   U.    S. 


Ships 

1917     and     tho     Question     of     Ships 
(83765    A).      With    editorial.      4500    w. 
Engr — Jan.  4,  1918.     Effects  of  subma- 
rine .warfare;  the  pressing  need  of  ships. 
Shipyards 

Report  of  the  Shipyard  Employment 
Managers'  Conference  (83644  N).  60 
pp.  U  S  Gov  Print  Office— 1918.  Re- 
port of  conference  held  under  the  aus- 
pices of  the  industrial  service  depart- 
ment   of    the    division    of   construction. 

Three  Government  Shipyards  Huge 
Problem  in  Plant  Layout  (83450).  Ills. 
5500  w.  Eng  News-Rec — Jan.  3,  1918. 
Design  of  government  plants  for  build- 
ing fabricated  steel  ships. 
Submarine  Chasers 

Italian  Submarine  Chasers  (83761  A). 
Ills.     300  w.     Engr — Dec.  28,   1917. 
Submarines 

La  Defense  Du  Commerce  Maritime 
(83946  B).  4700  w.  Le  (renie  Civil — 
Dec.  IS,  1917.  Serial,  ist  part.  Pro- 
gress in  defense  of  the  merchant  marine. 

Une  Demi-.'\nnec  De  Guerre  Sous- 
Marine  (83900  B).  Ills.  2300  w.  La 
Nature — Nov.  17,  191 7.  Charted  rec- 
ords of  sinkings,  unsuccessful  attacks 
and  losses  of  both  neutrals  and  allies. 
Torpedoes 

Les  Modeles  Actuels  De  Torpilles 
Automobiles  (8,3943  B).  M.  Stroh.  Ills, 
6200  w.  Le  Genie  Civil — Dec.  8,  1917. 
Interior  mechanism  and  apparatus  of 
several  types  of  torpedo. 
Wooden  Vessels 

Anyox — A  New  Wooden  Ore  Carrier 
(83404  A).  Robert  C.  Hill.  Ills.  2000 
w.  Mar  Rc\ — Jan.,  1918.  Details  of  a 
recently  completed  stramor. 
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BASE  METALLURGY 

^"Xh? Story  of  the  U.  \'.  X.  Bonanza 
(83487)  T  A.  Rickard.  Ills.  &  Maps. 
^000  w.  Min  &  Sci  Pr-Jan  5.  I9l8- 
Serial,  1st  part.  History  of  a  long  and 
discouraging  development  of  copper 
mines  splendidly  vmdicated. 

^°^A%  Copper  Mine  (83878).  Courtenay 
De  Kalb.  Ills.  3000  w.  Mm  &  bci  Fr 
—Jan.  26,  1918.  Serial,  1st  part.  Pro- 
duction; history  of  development;  geol- 

^'^Ande's'  Copper  Mining  Co.'s  Develop- 
ment at  Potrerillos,  Chile  (83733)- 
Tames  E.  Harding.  Ills.  1200  w.  tng 
&  Min  Jl— Jan.  19,  I9i8.  At  an  expense 
of  $2S,ooo,ooo  a  deposit  of  1.4  Per  cent, 
copper  ore,  estimated  at  100,000,000 
tons,  will  be  exploited  by  Anaconda. 

Progress  in  Metallurgy  of  Copper 
(817^6  A\  H.  C.  H.  Carpenter.  7S00 
w  Roy  Soc  Arts,  Jl— Jan.  4,  I9i8.  Se- 
rial 1st  part.  History  of  the  copper 
production  and  the  reversal  of  the  out- 
put; describes  the  Welsh-  process  of 
copper  smelting  and  rehning;  and  out- 
lines best  modern  practice  m  United 
States.  ^  -r^         •^ 

Some  Notes  on  the  Copper  Deposits 
of  the  Northern  Interior  of  British  Co- 
lumbia (83892  N).  John  D.  Galloway. 
2000  w.  Can  Min  Inst,  Bui— Jan.,  1918. 
Promising  properties  and  their  devel- 
opment. „  -.. 

The  Bogomolovsky  Copper  Mines, 
Russia  (83724).  N.  T.  Truschkofif.  Ills 
&  Map.  1500  w.  Min  &  Sci  Pr— Jan. 
19  1918.  Characteristics  of  mines;  a 
great  pyrite  belt;  geology;  develop- 
ment; costs.  /-I 

The  Lake  Superior  Copper  Country 
(83622).  Homer  Guck.  Ills.  1500  w. 
Min  &  Sci  Pr— Jan.  12,  1918.  Story  ol 
the  Calumet  &  Hecla  development. 

Zinc  ,         „ 

Joplin  and  the  Kornspelter  Region 
(83491).  Otto  Ruhl.  1500  w.  Mm  & 
Sci  Pr — Jan.  5,  1918.  Depression  in  the 
zinc  industry.  .^.      .        ,0  o  _ 

The  Wisconsin  Zinc  District  (63»// 
D).  H.  C.  George.  Ills.  30  pp.  A  I 
M  E — Dec,  1917.  Mines,  scattered  de- 
posits, production,  etc. 

COAL  AND  COKE 

Anthracite 

Anthracite  Industry  in  1917  (83712). 
Edward  W.  Parker.  3000  w.  CI  Age- 
Jan.  19,  1918.  Important  features  of  the 
anthracite  industry  during  the  year. 

Anthracite  in  New  England  in  191? 
(83714).  G.  G.  Wolkins.  1200  w.  CI 
Age — Jan.  19,  1918.  Slow  and  inade- 
quate deliveries.     Increased  costs. 

Mining  anthracite  in  the  Pennylvania 
Wyoming  Region  in  1917  (83825).  J.  H. 
Haertter.  1200  w.  CI  Age — Jan.  26, 
1918.  Production,  methods,  electric  lo- 
comotives. 

Resume  of  the  Anthracite  Industry  m 
1917  (83823).     H.  M.  Crankshaw.     Ills. 
1000  w.     C!  Age— Jan.  26,  1918.     Meth- 
ods adopted  to  increase  production. 
Briquettes 

A  Modern  Belgian  Briquette  Factory, 
with  the  "Cava"  Pitch  Process  (83750 
A).  E.  Gevers-Orban.  Ills  1600  w. 
Coily  Gdn— Dec.  28,  1917.  Details  of 
factory  and  methods. 


Briquetting  .  ^     , 

Briquetting       of       Anthracite       Coal 
(.83865  D).     W.  P.  Frey.     Ills.    2000  vy. 
A    1    M    E,    Bui— Jan.,    1918.     Explains 
how  success  has  been  attained. 
Brown  Coal  ,        _ 

See    same    heading    under    Electrical 
Engineeking,  Generating  Stations. 
Coal  Conservation 

Interim  Report  of  the  Coal  Conserva- 
tion Sub-Committee  of  the  Reconstruc- 
tion Committee  (83743  A).  Abstract, 
with  editorial.  1000  w.  Elec  n— Dec. 
-'S  1917  Report  on  electric  power  sup- 
ply in  Great  Britain.  Waste  of  coal. 
Coal  Problem  r-     1  r.    k 

Corrective  Steps  for  Our  Coal  Prob- 
lem (83856).  Ills.  2000  w.  Elec  Wld— 
Jan  26,  1918.  Serial,  1st  part.  Critical 
question  of  coal  supply  and  cost;  sug- 
gestions. ^.        .  .  ^, 

Review  of  the  Coal  Situation  of  the 
World  (83864  D).  George  S.  Rice  5500 
w  AIM  E,  Bui— Jan.,  1918.  The  re- 
sources, production,  consumption,  ex- 
ports and  imports,  etc. 
Coal  Saving  „     , 

\  Talk  to  Firemen  on  Saving  Uoal 
(8*^828)  Charles  H.  Bromley.  2500  w. 
i^^wer- Jan.  29,  1918.  From  lecture  at 
Baltimore.  Most  important  way  of  get- 
ting the  most  out  of  coal. 
Coaf  Shortage  .    ,,     ,    ci      . 

Facing  the  Fact  of  Coal  Shortage 
(83684).  1500  w.  Elec  Wld— Jan.  19, 
1918.  Conditions  of  supply  serious  for 
central  stations. 

Why  and  Wherefore  of  the  Coal 
Shortage  (83476).  J.  D.  A  Morrow 
2800  w.  CI  Age— Jan.  5,  1918.  Lack  of 
transportation  the  primary  cause.  Also 
discusses  features  of  the  situation. 
Coal  Trade  tt      1     ^ 

Market  Conditions  in  New  bnglana 
in  1917  (83822).  G.  G.  Wolkins.  6000 
w.  CI  Age— Jan.  26,  1918.  Reviews  the 
general  features  aflfecting  the  coal  trade. 
Philadelphia  Coal  Trade  in  191? 
(83717).  W.  D.  Hammer.  5000  w.  CI 
Age— Jan.  19,  1918.  Demands  not  sat- 
isfied and  margins  of  profits  small. 

St  Louis  Coal  Trade  in  1917  (83821). 
E.  J.  Wallace.  2500  w.  CI  Age— Jan. 
26,  1918.    Review. 

The  Coal  Trade  of  1917  (837SI  A). 
29500  w.  Colly  Gdn— Jan.  4.  I9i8.  Re- 
view by  districts  and  by  methods  of 
trade  in  Great  Britain. 

The  New  York  Coal  Trade  in  1917 
(83716).  R.  W.  Morris.  350o  w.  CI 
Age — Jan.  19,  1918.  Many  hardships, 
uncertainties  and  disappointments. 
Bunker  coal  very  scarce. 

The    1917   Coal  Trade   of  the   North- 
west (83713).    W.  L.  Kidston.    3500  w. 
CI   Age— Jan.    19,   I9i8.     Active  year— 
the  supply  seldom  meeting  the  demand. 
Coal  Waste  ^  , 

The  Use  of  Culm  and  Other  Waste 
Materials  from  Coal-Washing  Plants 
for  Other  Purposes  (83596  A).  John  B. 
C.  Kershaw.  4000  w.  Met  &  Chem 
Eng — Jan.  I,  1918,  Reviews  progress  in 
utilization  of  low-grade  fuels  for  power 
purposes. 
Coke-Ovens 

Power  Plant  Installations  for  By- 
product Coke  Oven  Plants  (83894  A). 
George  B.  Evans.  2500  w.  E  Cb  St  L, 
Jl — Nov. -Dec,  1917.  Describes  installa- 
tion in  St.  Louis  plant. 

Saline  Corrosion  of  Coke  Oven  Walls 
(83749  A).     H.   Schwenke,  in  Glilckauf. 


Ills.    1500  w.    Colly  Gdn— Dec.  28,  1917. 
Methods  of  prolonging  the  life  of  oven 
linings,  and  repairing  them. 
Constituents 

The  Oxidizable  Constituents  of  Coal 
(.83841  N).  J.  Ivon  Graham  and  James 
Hill,  with  discussion.  Ills.  27  pp. 
Instn  Min  Engrs,  Trans — Dec,  1917. 
Investigations. 
Fuel 

Coaling  Plants  and  Fuel  (83340  A). 
W.  T.  Krausch,  with  discussion.  9500 
w.  West  Ry  Cb,  Pro— Nov.  19,  1917. 
Main  features  controlling  design  of 
plants,  fuel  economy,  etc. 

F'uel  Conservation  (83955  D)-  ^^ 
Economy  in  Fuel.  Perry  West.  II. 
Conservation  of  Fuel.  William  M.  Mac- 
Kay.  2000  w.  Am  Soc  Ht  &  Vt  Engrs, 
Jl — Jan.,  1918.  Ways  and  means  of  con- 
serving the  coal  supply. 

Fuel  Consumption  Control  by  the 
Government  (83720).  J.  W.  Henderson. 
4000  w.  Power — Jan.  22,  1918.  Pro- 
poses that  the  government  assume  ab- 
solute control  of  coal  and  its  distribu- 
tion and  consumption. 

Output  and  Value  of  Fuel  in  1916 
(83752  A).  150a  w.  Colly  Gdn — Jan.  4, 
1918.  From  general  report  on  mines 
and  quarries,  edited  by  W.  Walker. 

The  Fuel  Problem  (83329  A).     L.  P. 
Breckenridge.     1200  w.     ASM  E,  Jl — 
Jan.,  1918.     Coal  production,  distribution 
and  use. 
Fuel  Conservation 

Bonus  System  for  the  Saving  of  Coal 
(83480).  Walter  N.  Polakov.  3000  w. 
Elec  Wld— Jan.  5,  1918.  Task-setting 
plan  results  in  improved  economy. 

Fuel  Conservation  (83926).  2600  w. 
Times  Engng  Supp— Nov.  30,  1917.  Ab- 
stract of  paper  by  J.  B.  C.  Kershaw  be- 
fore Liverpool  Engng  Soc.  Use  of  low- 
grade  fuels,  such  as  coke-breeze,  culm, 
etc. 
Fuel  Economy 

Work  of  the  New  Orleans  Fuel  Ad- 
ministration Committee  (83830).  Leo 
S.  Weil.  2000  w.  Power — Jan.  29, 
1918.  Work  to  conserve  the  coal  supply. 
The  New  Haven  Saves  a  Million  Dol- 
lars in  Fuel  {S3817).  From  a  report  by 
George  W.  Wilden.  1800  w.  Ry  Age- 
Jan.  25,  1918.  Marked  economies  ef- 
fected by  supervision  of  locomotives. 
Illinois 

Southern  Illinois  in  1917  (837I5')-     E. 
J.  Wallace.     3000  w.     CI  Age— Jan.   19. 
1918.     In  spite  of  many  labor  troubles 
the  year  was  prosperous. 
Lignites 

Carbonizing  and   Briquetting  of  Lig- 
nites   (83959   N).     W.   J.   Dick.     20  pp. 
Com.    of    Conservation,    Canada — I9I7- 
The  economic  possibilities. 
Middle  West 

Market  Conditions  in  Middle  West  in 
1917  (83718).  O.  M.  Burnett.  3000  w. 
CI  Age — Jan.  19.  1918.  Continuous  coal 
shortage;  labor  troubles;  inadequate 
transportation,  etc. 
Mine  Engineering 

Efficiency       Engineering      for      Coal 
Mines  (83567).     C-  H.  Elsom.     3S00  w. 
Cl  .\ge— Jan.  12,  1918.    Value  of  special- 
ization in  engineering. 
Mine  Power 

An  LTp-to-Date  Coal  Mine  Power 
Plant  (8^566).  Dever  C.  Ashmead.  Ills. 
2000  w.  'Cl  Age— Jan.  12,  1918.  Serial, 
1st  part.  Details  of  construction  of  a 
new  plant  at  Clymer,  Penn. 
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Mining  Methods 

The  Working  of  Seams  Having  Frail 
Roofs  (83768  A).  John  W.  Case.  Ills. 
3000  w.  Ir  &  CI  Trds  Rev— Dec.  28, 
1917.  Timbering  and  best  methods  are 
discussed. 

Production 

Activities  in  Different  Coal-Produc- 
ing States  in  191 7  (83711)-  .20  pp.  CI 
Age — Jan.  19,  1918.  Coal-mine  inspec- 
tors reports  of  the  various  states. 

Safety  Lamps 

Lighting  Safety  Lamps  by  Electrical 
Ignition  (83748  A).  L.  Pokes.  Ills. 
2500  w.  Colly  Gdn — Dec.  21,  1917.  De- 
tails of  accumulators  and  sparking  coil 
method,  and  of  the  magneto-generator 
lighters. 

Sampling 

Directions  for  Sampling  Coal  for 
Shipment  or  Delivery  (83647).  George 
S.  Pope.  lis.  10  pp.  U  S  Bur  Mines — 
Tech  paper  133.  Instructions  regarding 
hand  methods  of  sampling  in  the  field. 

Signaling 

Block  Signal  System  for  Coal  Mines 
(83568).  Frank  Huskinson.  Ills.  2000 
w.  CI  Age — Jan.  12,  1918.  Details  of 
the  automatic  system  and  its  advan- 
tages. 

Spontaneous  Ignition 

Coal  Stack  Fire  Risks  (83739  A).  E. 
B.  Pausey.  3000  w.  Elec  Rev — Dec. 
28,  1917.  Dangers  from  spontaneous 
ignition,  the  causes,  and  means  of  stor- 
ing coal  with  a  minimum  of  danger. 

Storage 

Anthracite  and  Bituminous  Coal  Stor- 
age (83475).  Horace  Goldstein.  Ills. 
2000  w.  CI  Age — Jan.  5,  1918.  Tells 
how  and  where  to  stock  the  two  kinds 
of  fuel. 

Testing 

Some  Notes  on  Coal  Testing  (83742 
A).  G.  W.  Stubbings.  2000  w.  Elec 
Rev — ^Jan.  4,  1918.  Directions  for  sam- 
pling and  determining  the  calorific 
value. 

Utah 

Coal  Mining  in  Utah  in  1917- (83820). 
A.  C.  Watts.  Ills.  6000  w.  CI  Age — 
Jan,  26,  1918.  Reviews  this  industry  for 
the  year. 

GEOLOGY 

Antarctic 

Antarctic  Geology  (83834  A).  Griffith 
Taylor.  Map  &  Ills.  5500  w.  Min  Mag 
— Dec,  1917.  Describes  geology  of  part 
of  South  Victoria  Land  and  gives  infor- 
mation relating  to  coal  deposits. 

Oiclahoma 

Geologic  Structure  in  the  Gushing  Oil 
and  Gas  Field,  Oklahoma  (83640  N). 
Carl  H.  Beal.  Ills.  &  Maps.  55  PP-  U 
S  Geol  Surv — Bui  658.  Aims  at  pre- 
venting economic  waste  in  the  produc- 
tion of  oil. 

Ore  Deposits 

Pressure  in  the  Formation  of  Ore 
Deposits  (83880).  Stephen  Taber.  Ills. 
2500  w.  Min  &  Sci  Pr— Jan.  26,  1918. 
Crystal  pressure  in  forming  vein-space 
in  deposition  of  minerals. 

IRON  AND  STEEL 

Blast  Furnaces 

Slag  Viscositv  Tables  for  Blast  Fur- 
nace Work  (83876  D).  A.  L.  Field  and 
P.  H.  Royster.  Abstract  of  Tech.  paper 
187  of  U  S  Bur  Mines.  2000  w.  AIM 
E — Dec,  1917.  Purpose  and  scope  of 
slag  viscosity  tables,  their  use,  etc. 

Temperature-Viscosity  Relations  in 
the  Ternary  System  CaO-Alj-Oa-SiO; 
(83875  D).  A.  L.  Field  and  P.  H.  Roy- 
ster. Abstract  of  Tech.  paper  189,  of 
U.  S.  Bur.  of  Mines.  2500  w.  .\  I  M  E 
— Dec,  1917  General  features  of  ex- 
perimental work  and  conclusions. 


Construction 

Xew  Iron  and  Steel  Works  Construc- 
tion (83449  D).  12  pp.  Iron  Age — Jan. 
3,  1918.  (Special  No.)  Open-hearth 
steel  capacity  completed  last  year  4,326,- 
500  tons — that  now  building  represents 
1,645,000  tons. 
Electric  Furnaces 

The.  Booth-Hall  Electric  Steel  Fur- 
nace (83443  D.  Ills.  2500  w.  Iron  Age — 
Jan.  3,  1918.  (Special  No.)  New  type 
operating  at  the  plant  of  the  Midland 
Electric  Steel  Co.,  Terre  Haute,  Ind. 
Electrometallurgy 

The  Status  of  the  Electric  Steel  In- 
dustry (83448  D).  2500  w.  Iron  Age — 
Jan.  3,  1918.  (Special  No.)  Progress 
since  1910.  United  States  foremost  in 
output. 
Engineering  Industries 

The  Iron,  Steel,  and  Engineering  In- 
dustries in  1917  (83762  A).  5000  w. 
Engr — -Jan.  4,  1918.  Serial,  1st  part. 
Annual  review  of  industries  in  Great 
Britain. 
Fuel-Saving 

Newcastle  Local  Station:  Chairman's 
.\ddress  (8361 1  N).  A.  H.  W.  Mar- 
shall. 5800  w.  Instn  E  E,  Jl— Dec, 
1917.  Electricity,  and  its  bearing  on 
fuel-saving  in  the  iron  and  steel  trades. 
Iron  Ore 

Shortage  of  Supply  of  Non-Phos- 
phoric Iron  Ore  (83910).  W.  G.  Fearn- 
sides.  Ills.  2000  w.  Nature — Nov.  22, 
1917.  -Abstract  of  Howard  Lectures  be- 
fore Royal  Society  of  Arts. 
Iron  Trade 

Reviews  of  Iron,  Steel  and  Other 
Metals  in  191 7  (83446  D).  18  pp.  Iron 
.^ge — Jan.  3,  1918.  (Special  No.)  Re- 
views by  different  writers  of  the  devel- 
opments in  important  markets.  Pro- 
duction, prices,  wages,  etc. 

British  Iron  and  Steel  Trades  in  1917 
(83537  A).  L.  H.  Quin.  1800  w.  Iron 
.\ge — Jan.  10,  1918.  Strictest  govern- 
ment control  throughout  the  year. 

The    Iron    and    Steel    Trade    in    1917 
(S3772  A).    4500  w.     N  &  CI  Trds  Rev 
— Jan.  4,  1918.     District  reviews. 
Manganese 

The  Determination  of  Manganese  in 
Steel  in  the  Presence  of  Chromium  and 
Vanadium  bv  Electrometric  Titration 
(83607  B).  G'.  L.  Kelley,  M.  G.  Spencer, 
C.  B.  Illingworth,  and  T.  Gray.  4000 
w.  Jl  Ind  &  Eng  Chem— Jan.,  1918. 
Shows  a  method  that  does  not  require 
special  skill. 
Metallurgy 

Phases  of  Iron  and  Steel  Metallurgy 
in  1917  (83447  D).  J.  E.  Johnson,  Jr. 
7000  w.  Iron  Age — Jan.  3,  1918.  Spe- 
cial No.)  Operating  difficulties  were  a 
spur  to  new  methods. 
New  Plant 

New  Steel  and  Wire  Plant  (83442  D\ 
Ills.     1800  w.     Iron   .^ge— Jan.  3,   1918. 
(Special  No.')     Plant  of  Keystone  Steel 
&  Wire  Co.,  near  Peoria,  111. 
Pig  Iron 

The  Cost  of  Electric  Pig  Iron  Pro- 
duction in  North  Sweden  (83379  A). 
2000  w.  Engng — Dec.  14,  1917.  Con- 
siders the  fuel  for  the  reduction  of  the 
ore,  the  ore,  and  the  power. 
Plate  Mill 

Build  Hundred  and  Ten  Inch  Plate 
Mill  in  Six  Months  (83451).  Ills.  2000 
w.  Eng  News-Rec — Jan.  3,  1918. 
Details  of  construction  of  "Liberty 
Mill"  at  the  Homestead  Works,  ex- 
plaining conditions. 

The  Liberty  Mill  (83559  A).  Ills. 
200  w.  Int  Mar  Eng— Jan..  1018. 
tio-inch  plate  mill  for  rolling  ship 
plates  for  emergency  fleet. 


The  Liberty  Mill  of  the  Carnegie 
Steel  Co.  (83436  D).  Ills.  2500  w. 
Iron  Age — Jan.  3,  1918.  (Special  No.) 
.^  i6ooo-ton  monthly  capacity  plate  mill 
built  in  six  months  at  Munhall,  Pa. 

Spiegeleisen 

Spiegeleisen  in  Place  of  Ferromanga- 
nese  (83441  D).  Edwin  F.  Cone.  2500 
w.  Iron  Age — Jan.  3,  1918.  (Special 
No.)  Experience  of  some  American 
steel   makers. 

Steel 

The  Effect  of  the  Presence  of  a  Small 
.\mount  of  Copper  in  Medium-carbon 
Steel  (83867  D).  Carte  R.  Hayward, 
and  Arch  B.  Johnston.  1800  w.  A  I 
M  E,  Bui — Jan.,  1918.  Investigation  to 
obtain  data  on  the  mechanical  proper- 
ties. 

Sudbury  Ores 

Nickel-Copper  Steel  Direct  from 
Ludbery  Ores  (83623).  F.  H.  Mason. 
1200  w.  Min  &  Sci  Pr — Jan.  12,  1918. 
-Analyses  of  ore  and  steels;  methods 
and  tests. 

Tin  Plate 

The  Manufacture  of  Tin  Plate 
(83439  D).  Clement  F.  Pappleton.  Ills. 
6500  w.  Iron  Age — Jan.  3,  1918.  (Spe- 
cial No.)  Equipment  of  the  modern 
plant. 

MINE  OPERATION 

Asbestos 

Asbestos  Mining  in  Tasmania 
(83631  A).  Hartwell  Conder.  Ills. 
2000  w.  Aust  Min  Stand — Dec.  6,  1917. 
Describes  this  industry  and  the  out- 
look. 

Butte 

Mining  at  Butte  (83488).  Ben  F. 
Evans.  Ills.  2200  w.  Min  &  Sci  Pr — 
Jan.  5,  1918.  Labor  troubles;  November 
output  of  the  -Anaconda;  influence  of 
prices  of  copper  and  silver. 

Chronology 

Mining  Chronology  of  1917  (83824). 
R.  Dawson  Hall.  2500  w.  CI  Age — 
Jan.   26,   1918.     Important   events. 

Drill  Bits 

Relative  Merits  of  Carr  and  Cross 
Bits  as  Disclosed  by  Drilling  Tests 
(83861).  700  w.  Eng  &  Min  Jl— Jan. 
26,  1918.  Reviews  development  of  vari- 
ous classes  of  bits  and  conditions  under 
which  special  types  may  be  employed. 

Elevators 

Otis  Passenger  Elevator  at  Inspira- 
tion Shaft  (83874  D).  C.  E.  Arnold. 
Ills.  1200  w.  AIM  E — Dec.  1917. 
Amplifies  description  given  by  H.  Ken- 
yon  Burch  in  a  recent  paper. 

Fires 

Measures  for  Controlling  Fires  at  the 
Copper  Queen  Mine  (83868  D).  Gerald 
Sherman.  Ills.  1200  w.  A  I  ME,  Bui 
— Jan.,  1918.  Notes  on  preparations  to 
check  fire  and  facilitate  the  escape  of 
workmen. 

Gasoline  Engines 

Suggestions  for  the  Safe  Operation  of 
Gasoline  Engines  in  Mines  (836481.  R. 
H.  Kudlich  and  Edwin  Higgins.  Ills. 
'5  pp.  '^'  S  Bur  Mines — Tech  paper 
174.  Deals  especially  with  precautions 
that  should  be  taken  to  prevent  mine 
fires  or  explosions,  or  air  pollution. 

Hydraulic  Mining 

Syphoning  Gravel  (83839  N).  J.  Jer- 
vis  Garrard.  Ills.  2000  w.  Instn  Min 
&  Met.  Bui.  159— Dec.  13,  1917-  Method 
of  hydraulicking  and  elevating  by 
means  of  a  syphon. 

Methods 

.American  Notes  (83842  N).  Samuel 
Dean,  with  discussion.  27  pp.  Instn 
Min  Engrs,  Trans  — Dec.  I9i7- 
Methods  of  increasing  production,  com- 
parisons; management,  etc. 
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Branch  Raise  System  at  the  Ruth 
Mine,  Nevada  Consolidated  Copper  Co. 
(83871  D).  Walter  S.  Larsh.  Ills. 
1500  \v.  A  1  M  E,  Bui— Jan.,  1918. 
Details  of  development. 

Mining 

.Mininir  in  the  North-West  (83726). 
]'"raiK-is  .\.  Thomson.  1500  w.  Min  & 
.Sci  I'r — Jan.  19,  1918.  Labor  supplj'; 
snuliinK    and    transportation    facilities. 

Mining  in  1917 

Mining  in  Utah  in  1917.  Edward  R. 
Zalinski;  in  Colorado,  (jeorge  E.  Col- 
lins; in  Idaho.  Robert  N.  Bell  (83734). 
8  pp.  ,  Eng  &  Min  Jl — Jan.  19,  1918. 
Reviews. 

Quarrying 

War  Time  Quarrying  in  the  High 
Peak  (83745  A).  Ills.  2500  w.  Quarry 
— Jan.,  1918.  Quarries  of  the  Buxton 
Lime  Firms  worked  by  women. 

Russia 

Mining  Laws  for  Russia  (83489). 
Horace  V.  Winchell.  1500  w.  Min  & 
Sci  Pr — Jan.  5,  1918.  General  principles 
suggested  to  Ministry  of  Commerce  & 
Industry. 

Shafts 

New  Shaft  at  Kirkbv  Colliery 
(83639  A).  Ills.  1800  w.  Ir  &  CI  Tds 
Rev — Dec.  31,  1917.  Detailed  descrip- 
tion. 

Ventilation 

Canvas  Tubing  for  Mine  Ventilation 
(83870  D).  L.  D.  Frink.  Ills.  2500  w. 
A  I  M  E,  Bui— Jan.,  1918.  Explains  its 
use  at  Butte,  Mont. 

MINES    AND    DISTRICTS 

Alaska 

Mining  Developments  and  Water- 
Power  Investigations  in  South-eastern 
Alaska  (83641  N).  Theodore  Chapin, 
H.  M.  Eakin,  and  G.  H.  Canfield.  Maps. 
90  pp.  U  S  Geol  Surv— Bui  662-B.  Ac- 
count of  mining  operations  and  water- 
power  investigations. 
Arizona 

Gold,  Silver,  Copper,  Lead  and  Zinc 
in  .Arizona  in  1916  (83650  N).  V.  C. 
Heikes.  zi  PP.  U  S  Geol  Surv,  I  no- 
Dec.  21,  1917.  Mines  report  of  pro- 
duction by  counties. 
British  Columbia 

Summary  Review  of  Mining  in   Brit- 
isli    Columbia   During    1917    (83891    N). 
E.  Jacobs.     1500  w.     Can  Min  Inst,  Bui 
— Jan.,  1918. 
Colorado 

Colorado    Metal    Production    in    1917 
(S3624).     Maps.     1500  w.     Min    &   Sci 
Pr— Jan.  12,  1918.     Output  of  gold,  sil- 
ver, copper,  lead  and  zinc. 
Dargalong 

Dargolong  Silver-Lead  Mines,  near 
Chillagoe,  North  Queensland  (83636  N). 
Lionel  C.  Ball.  Ills.  8000  w.  Qnsd 
Gov  Min  Jl — Dec,  1917.  History,  pro- 
duction, geology,  holdings,  etc. 
Idaho 

Mining  Districts  of  Northern  Idaho 
(83879).  E.  K.  Soper.  Map.  6000  w. 
Min  &  Sci  Pr— Jan.  26,  1918.  Geology 
tlic  Coeur  d'Alene  region. 

MINOR  MINERALS 

Bauxite 

Bauxite  in  the  Coastal  Plain  of 
Georgi,-!  (83486).  Excerpts  from  report 
of  H.  K.  Shearer.  4000  w.  Eng  &  Min 
Jl — Jan.  5,  1918.  Describes  the  geology, 
character,  size  _  and  distribution,  the 
methods  of  mining  and  treatment. 
Carbonate  Ores 

Zinc  Carbonate  and  Related  Copper 
Carbonate  Ores  at  Ophir,  Utah  (83649 
N).  G.  F.  Loughlin.  Ills.  14  pp.  U  S 
Geol  Surv,  Bui  690A — Dec.  24,  '1917. 
Occurrence,  mineralogy,  deposition,  etc. 
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Gypsum 

The  Gyspum  and  Natural  Whiting 
Deposits  of  Yorke  Peninsula,  South 
Australia  (83634  N).  L.  J.  Winton. 
1200  w.  Chem  Eng  &  Min  Rev — Nov. 
5,  1917.  Report  for  half-year  ending 
June  30,   1917. 

Gypsum  Products,  Their  Preparation 
and  Uses  (83793  A).  R.  W.  Stone.  Ills. 
&  Map.  53  pp.  U  S  Bur  Mines— Tech 
paper  155.  Methods  of  mining  or  quar- 
rying; equipment  and  operation  of 
plants  for  reducing  the  crude  rock  to 
market  products. 
Manganese 

Manganese         in  West         Africa 

(83835  A).  Stanley  H.  Ford.  Ills. 
1000  w.  Min  Mag — Dec,  1917.  Re- 
cently discovered  deposits  now  supply- 
ing English  steel  makers. 

Undeveloped  Manganese   Ore  Tracts 
in  Shenandoah  Valley,  Virginia  (83343). 
iooo  w.     Mfrs  Rec — Jan.  3,  1918.     Infor- 
mation concerning  deposits  of  promise. 
Marble 

On  the  Occurence  of  White  Marble 
at  South  Ulam,  Rockhampton  District 
(83635  N).  E.  C.  Saint-Smith.  Ills. 
4500  w.  Qnsd  Gov  Min  Jl — -Dec,  1917. 
Unlimited  supplies  of  commercial  qual- 
ity in  Queensland. 
Potash 

A  Neglected  Chemical  Reaction  and 
an  Available  Source  of  Potash 
(83838  N).  E.  A.  Asheroft.  Maps. 
7500  w.  Instn  Min  &  Met,  Bui.  159 — 
Dec.  13,  1917.  Describes  research  work 
with   feldspathic  minerals  and  salts. 

Bibliography  on'  the  E.xtraction  of 
Potash  from  Complex  Mineral  Silicates, 
Such  as  Feldspar,  Leucite  and  Glau- 
conite  (Greensland  Marl)  (83597  A). 
E.  C.  Buck.  5  pp.  Met  &  Chem  Eng— 
Jan.  I,  1918.  Serial  1st  part.  Useful  in 
research  work. 

Enormous  Deposits  of  Potash  on 
Which  America  May  Draw  (83668). 
2200  w.  Mfrs  Rec — Jan.  17,  1918.  Pos- 
sibilities of  Searles  Lake,  in  California. 

Italian  Leucitic  Lavas  as  a  Source 
of  Potash  (83598  A).  Henry  S.  Wash- 
ington. 7000  w.  Met  &  Chem  Eng — 
Jan.  15,  1918.  Possible  source  of  enor- 
mous supplies  of  potash  including  esti- 
mates of  quantity. 

Gisements  De  Potasse  Nouveaux 
(83901  B).  P.  Sallior.  Ills.  1800  w. 
La  Nature — Nov.  24,  1917.  New  potash 
deposits  in  Alsace  of  immense  value  to 
Germany. 

Recovery  of  Potash  from  Greensand 
(83606  B).  H.  W.  Charlton.  Read  be- 
fore Am.  Soc.  2500  w.  Jl  Ind  &  Eng 
Chem — Jan.,  1918.  Details  of  a  process 
of  obtaining  caustic  potash  and  convert- 
ing the  residue  into  a  material  of  value. 

Rare-Earth  Minerals 

Zirconium  and  Rare-Earth  Minerals 
in  1916  (83651  N).  Waldemar  T.  Schal- 
ler.  10  pp.  U  S  Geol  Surv,  11:25 — 
Dec.  22,  1917.  Occurrence,  uses,  pro- 
duction, etc. 

Salt 

La  Consommation  Et  La  Production 
Du  Sel  (83937  B).  N.  Flamel.  3000  w. 
Le  Genie  Civil — Nov.  17,  1917.  Serial. 
1st  part.  Various  methods  of  salt  pro- 
duction and  manufacture. 

Tin 

Tin  Deposits  of  Irish  Creek,  Vir- 
ginia (83484).  Henry  G.  Ferguson. 
Sketch  maps.  2200  w.  Eng  &  Min  Jl — 
Jan.  5,  1918.  Report  of  tin  veins  in 
Rockbrid,ge  County  and  the  prospect 
of  successful  development. 
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OIL   AND    GAS 

Cracking  Processes 

The  Rittman  and  other  Cracking 
Procccsses  (83659  A).  H.  G.  James. 
1200  w.  West  Eng — Jan.,  1918.  Recent 
improvements  makes  possible  large  in- 
crease in  production  of  gasoline. 

Gas 

Future  Gas-Making  Practice  (83921). 
2200  w.  Times  Engng  Supp — Nov.  30, 
1917.  Efifect  on  the  methods  employed 
of  the  change  in  standard  of  calorific 
power  for  coal  gas  in  England. 

Gasoline 

Extraction  of  Gasoline  from  Natural 
Gas  as  an  Industry  Allied  to  Produc- 
tion and  Refining  of  Petroleum 
(83872  D).  Frank  P.  Peterson.  Ills. 
4500  w.  AIM  E — Dec,  1917.  Details 
of  important  factors. 

Illinois 

Oil  and  Gas  Fields  of  Illinois  (83860). 
H.  A.  Wheeler.  Ills.  &  Map.  2500  w. 
Eng  &  Min  Jl— Jan.  26,  1918.  Occur- 
rences which  have  made  Illinois  the 
second  largest  producer  of  high  grade 
oil  since   1907. 

Oil 

Water  Surfaces  in  the  Oil  Fields 
(83866  D).  Marcel  R.  Daly.  Ills.  2500 
w.  A  I  :M  E,  Bui— Jan.,  1918.  A  study 
of  the  conditions  of  equilibrium  of  the 
"free  surface"  of  a  water  body  en- 
closed in  a  porous  medium. 

Oil  Recovery 

Methods  for  Increasing  the  Recovery 
from  Oil  Sands  (83792).  J.  O.  Lewis. 
Ills.  114  pp.  L'  S  Bur  Mines — Bui. 
148.  Principles  involved  in  increasing 
recovery  and  methods  of  extracting 
more   oil. 

Oil  Supply 

An  Optimistic  View  of  the  Future 
Supplv  of  Oil  (83604  A).  I.  N.  Knapp. 
Ills.  II  pp.  E  Cb  Phila,  Jl— Jan.,  1918. 
Shows  that  supplies  of  shale  oil  to  sup- 
plement petroleum  makes  an  oil  famine 
improbable. 

ORE  DRESSING 

Concentrator 

The  Taylor  Concentrator  for  Tin  and 
Lime  (83836  .\).  J.  Waring  Partington. 
Ills.  1200  w.  Min  Mag — Dec,  1917. 
Particulars  of  a  new  table  which  is  giv- 
ing improved  results. 

Crushing 

Recent  Tests  of  Ball-mill  Crushing 
(83869  D).  C.  T.  Van  Winkle.  3000 
w.  A  I  M  E,  Rul— Jan.,  1918.  Tests  of 
Hardings  vs.  Marcy  mill  at  Inspiration, 
etc. 

Ore  Dressing 

East  Pool  Dressing  Practice 
(83837  .W  Flow-sheet.  1500  w.  Min 
Mag — Dec.  1917.  Present  practice  in 
dressing  of  Cornish  tin — wolfram  — 
arsenic  ores. 

PRECIOUS  METALLURGY 

Cyaniding 

Precipitation  Electrolytique  Des 
Solutions  De  Cyanure  (83936  B).  3000 
w.  LTndustrie  Electrique — Dec.  JO, 
1917.  Methods  of  electrolytic  precipita- 
tion of  gold,  silver  and  copper  from 
cyanide  solutions. 

Precipitation 

Charcoal  Precipitation  of  Gold-Bear- 
ing  Cyanide  Solutions  (83633  N).  H. 
G.  Walton.  Ills.  1000  w.  Chem  Eng 
&  Min  Rev — Nov.  5,  1917.  Report  of 
department  of  mines.  Western  .Aus- 
tralia, for  year  1916. 
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CONDUCTING    TRANSPORTATION 

Canada 

Rnliway  Progress  in  Canada  During 
the  Year  1917  C83463  A).  J.  L.  Payne. 
Ills.  2500  w.  Ry  Age — Jan.  4,  1918. 
(Special  No.)  Roads  worked  under 
heavy  pressure  witli  shortage  of  labor. 
Collision 

Side     Collision     Between     Passenger 
Trains  (83626).     Ills.     3500  w.     Ry  Sig 
Engr — Jan.,    1918.      Abstract    of    report 
on  the  wreck  at  Larmond,  Va. 
Efficiency 

American  Railwaj-  Efficiency  During 
the  War  (83462  A).  4500  w.  Ry  Age- 
Jan.  4,  1918.  (Special  Xo.)  Reviews 
accomplishments  and  increased  service 
in  nine  months  since  L".  S.  entered  con- 
flict. 
Government  Control 

Nation's  Railroads  Xow  Under  Gov- 
ernment Control  (83461  A).  Also  edi- 
torial. Photographs.  loooo  w.  Ry 
Age — Jan.  4,  1918.  (Special  Xo.)  De- 
tails of  new  organization.  Probable 
changes. 
Government  Operation 

Director  General  of  Railroads  Mc- 
Adoo  on  the  Job  (83541).  4500  w.  Ry 
Age — Jan.  10,  1918.  "Freight-moving- 
week"  ordered;  demurrage  rates  in- 
creased; passenger  service  curtailed. 

Running  the  Railroads  Under  the 
New  Regime  (83680).  4500  w.  Ry 
Age — Jan.  18,  1918.  Freight  moving 
week;  status  of  the  I.  C.  C.  and  the 
State  commissions;  wages  and  mail 
service. 
Railroad  Problems 

Railroad  Problems  and  Conditions 
Growing  Out  of  the  War  (83338  A). 
R.  H.  Ashton.  3500  w.  \\'est  Ry  Cb, 
Pro — Nov.  19.  1917.  Reviews  the  work 
accomplished  by  railroads  in  the  United 
States  under  the  War  Board. 
Signaling 

Progress  in  Railroad  Signaling  Dur- 
ing the  Year  (83469  At.  Ills.  6  pp. 
Ry  Age — Jan.  4,  1918.  (Special  Xo.) 
Marked  progress  in  interlocking. 

Review  of  Signaling  in  the  Past  Y^ear 
(83625).  9  pp.  Ry  Sig  Engr — Jan., 
1918.  Record  of  block  signals  and  in- 
terlockings  completed,  under  construc- 
tion, and  contemplated. 
Signals 

Report  of  Committee  X — On  Signals 
and    Interlocking    (83805    CI.      Ills.      27 
pp.    .\m  Ry  Eng  Assn.  Bui — Xov.,  1917. 
Terminal  Facilities 

Increase  Engine  Terminal  Output 
(83732  A).  Articles  by  F.  P.  Roesch, 
E.  J.  Harrison,  F.  W.  Taylor,  John  C. 
Murdock.  2500  w.  Ry  Mech  Engr — 
Jan.,  1918.  Suggestions  for  improving 
facilities. 
Train  Control 

>raximum  Speed  Retardation  and 
Rail  Conditions  as  Related  to  Control 
of  Trains  (83549  A).  Walter  V.  Turner. 
5000  w.  Ry  &  Loc  Eng — Jan..  1918. 
How  to  realize  the  best  economy  in  the 
control  of  trains. 
Train  Handling 

Train  Handling  (83473").  G.  H. 
W'ood.  2200  w.  Ry  Rev — Jan.  5,  1918. 
From  Santa  Fe  Emf.  Mail.  .Advocates 
increased  piston  travel  and  careful  draw 
gear  inspection. 


See  also  Compensation,  Railwaj'  Fi- 
nance, Railroad  Securities  and  Valua- 
tion, under  Industri.^l  Managejient, 
Fimiiicc  and  Costs;  and  Administration 
Bill,  under  Regulation. 

MOTIVE  POWER  AND  EQUIP- 
MENT 
Cars 

All  Wood  and  Composite  Hopper 
Cars  for  the  Norfolk  &  Western  Rail- 
way (83472  A).  B.  W.  Kadel.  Ills. 
2500  w.  Ry  Rev— Jan.  5,  1918.  Details 
of  two  recent  designs. 

Freight  Car  Orders  in  1917  Reach 
Low  Level  (83468  A).  Ills.  8  pp.  Ry 
Age — Jan.  4,  1918.  (Special  No.)  Do- 
mestic orders  lowest  since  the  year 
1908. 

The  Business  Box  Car  (83796  A). 
A\'.  J.  Bohan,  with  discussion.  lOOOO 
w.  West  Ry  Cb,  Pro — Dec.  17,  1917. 
Business  of  a  box  car  and  the  relation 
of  its  construction. 
Design 

The  Universities  and  Equipment  De- 
velopment   (83731    A).      Ills.      3000   w. 
Ry   Mech   Engr — Jan.,   1918.     Value  to 
tlic  designer  of  scientific  investigation. 
Draw  Gear 

Friction  Draw  Gear  (83546  A).  Ills. 
2500  w.  Ry  &  Loc  Eng — Jan.,  191S. 
Capacity  of  draw  gear;  difference  in 
give  between  wooden  and  steel  cars. 
Tests. 
Electric  Locomotives 

Developments  in  Electric  Locomo- 
tives in  Italy  (83380  A).  Ills.  1200  w. 
Engng — Dec.  14,  1917.  Serial.  1st  part. 
Deals  with  improvements  on  the  elec- 
tric locomotives  of  the  Italian  State 
Railways. 

Mechanical  Problems  in  the  Design 
of  Electric  Locomotives  (83581  A).  W. 
K.  Mc.\fee.  Ills.  2000  w.  Elec  Jl — 
Jan..  1918.  Problems  relating  to  track- 
ing qualities,  transmission  of  power 
from  the  motors  to  the  rails,  and  de- 
sign of  motors. 
Electrification 

Electrification  of  Railroads  as  a  War 
Measure  (83579  A).  F.  E.  Wynne. 
Ills.  1800  w.  Elec  Jl— Jan.,  igi8.  What 
electrification  is  capable  of  doing. 

Further  Railroad  Electrification  Im- 
portant (83520).  F  .H.  Shepard.  Ills. 
2000  w.  Elec  Ry  Jl— Jan.  5,  1918.  Aims 
to  show  that  electrical  equipment  gives 
an  effective  way  of  increasing  transpor- 
tation capacity. 
Guides  ^        .      j 

.Xdjusting  the  Guides  and  Crossneads 
(83S48  .'\).     Ills.     1800  w.     Ry  &  Loc 
Eng — Jan.,  1918.     Directions  for  proper 
adjustment. 
Headlights 

Locomotive  Headlights  (8354"  A). 
2000  w.  Ry  &  Loc  Eng— Jan.,  1918. 
Peculiarities  of  the  parobolic  curve;  the 
electric  headlight;  how  case  and  reflec- 
tor serve  their  purpose. 
Locomotive  Performance 

Increase  Locomotive  Operating  Effi- 
ciencv  (83727  A).  Clement  F.  Street. 
Ills.  3000  w.  Improvements  being 
made  with  a  view  to  increasing  earn- 
ings. 

Performance  of  the  Mohawk  or  4-8-2 
Locomotive  of  the  New  York  Central 
Railroad  (835.';o  A).  Ills.  500  w.  Ry 
&  Loc  Eng— Jan.,  1918.  Good  tractive 
cflFort  at  high  speed. 


Locomotives 

Conversion  of  Single-Expansion  to 
Compound  Engines  on  French  Rail- 
ways (83385  A).  Ills.  &  Plate.  1000  w. 
Engr — Dec.  14,  1917.  Arrangements 
adopted. 

1917  a  Record  Breaker  in  Locomotive 
Orders  (83467  A).  6  pp.  Ry  Age — 
Jan.  4,  1918.  (Special  No.)  Orders 
totaling  7,642  as  compared  with  5,893 
in  1916.  Bright  prospects  for  coming 
year. 
Trains 

Special   Train   for  the   Director-Gen 
eral  of  Transportation  (83767  A).     Ills. 
&  Plate.     1000  w.     Engr — Jan.  4,   1918. 
Built  by  the  North-Eastern  Ry.  Co.  of 
England  for  the   British  Director-Gen- 
eral and  his  staff. 
PERMANENT    WAY    AND    BUILD- 
INGS 
Freight  Terminal 

Xew  Ocean  Freiglit-Terminal  Started 
on   Staten   Island    (83675).     Ills.      1800 
w.    Eng  News-Rec — Jan.  17,  1918. 
Snowsheds 

Telescope  Sections  for  Latest  Timber 
Snowsheds  (83457).  Ills.  looo  w.  Eng 
News-Rec — Jan.  3,  1918.  Features  de- 
veloped by  Southern  Pacific  Co.  in 
Sierra  Xevadas. 
Track  Elevation 

Track  Elevation  Work  of  the  P.  C.  C. 
&  St.  L.  Ry.  in  Cincinnati  (83706).     Ills. 
1000  w.    Ry  Rev— Jan.  19,  1918.    Details 
of  construction. 
Track  Stresses 

See  same  heading  under  Civil  Engi- 
neering. }[casurcnient. 

ROADS  AND  PROJECTS 

The  Government  Railroad  of  Alaska 
(83318).  Theodore  Pilger.  Ills.  &  Map. 
5000  w.  Min  &  Sci  Pr— Dec.  29,  191/. 
First  .\merican  railroad  built  and 
owned  by  United  States  government. 
Details  of  development. 

Australia 

The  Australian  Trans-Continental 
Railway  from  Port  Augusta  to  Kal- 
goorlie  (83755  A).  E.  A.  Box.  Ills. 
3000  w.  Engng — Dec.  28,  igi7-  His- 
tory of  a  great  undertaking  accom- 
plished under  many  difficulties. 

Baghdad  Ry.  ,      „ 

The  Baghdad  Railway  and  Its  Part 
in  the  War  (83816).  Map.  2500  w.  Ry 
\ge — Jan.  25,  1918.  Mesopotamia  cam- 
paign has  hindered  the  completion. 

Construction 

Railwav  Construction  and  Operation 
in  the  Fighting  Zone  of  France  (83679). 
Extract  from  lecture  by  Leslie  F.  Van 
Hagan.  1800  w.  Eng  &  Con — ^Jan.  16, 
1918.  Describes  work  of  American  and 
Canadian  railway  regiments  in  handling 
troops  and  supplies  at  the  front. 

France  . 

Les  Voies  De  Communication  Ui- 
rectes  Entre  France  Et  Italic  (83902  B). 
Ills.       1200    w.       La     Nature — Nov.     24, 

1917.  Railways  and  highways  between 
France  and  Italy.  Characteristics  and 
advantages  of  each. 

New  Construction 

New  Railway  Construction  in  For- 
eign Countries'  (83464  A).  P.  Harvey 
Middleton.     5000  w.     Ry  Age— Jan.  4. 

1918.  (Special  No.)  Projects  in  South 
America.  Asia,  and  Africa. 
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Construction  Activities  During  the 
Year  (83466  A).  Ills.  &  Curves.  8  pp. 
Ry  Age — Jan.  4,  1918.  (Special  No.) 
Total  mileage  of  new  lines  completed 
in  1917  compares  favorably  with  the 
two  preceding  years. 
P.  R.  R. 

The  New  Pennsylvania  Entrance 
Into  Indianapolis  (83814).  Ills.  2500 
w.  Ry  Age — Jan.  25,  1918.  Line  be- 
tween Ben  Davis  and  Frankfort,  in  In- 
diana, gives  complete  line  between  In- 
dianapolis and  Chicago. 

TRAFFIC 

Car  Loading 

Pennsylvania  Lines  Specialize  in  Car 
Conservation  (83818).  2500  w.  Ry  Age 
—Jan.  25,  1918.  Excellent  results  from 
intensive  loading. 


Coal  Movement 

Director  General  McAdoo  Speeds  Up 

Coal  Movement  (83542).     Ills.     1500  w. 

Ry  Age— Jan.   10,  1918.     Complications 

of  the  fuel  problem. 
Freight  Handling 

Freight     Handling    at    the     Panama 

Canal    (83558   A).     Ills.      1500  w.     Int 

Mar  Eng — Jan.,   1918.     Introduction  of 

storage — battery  trucks. 
Loading 

Methods  of  Locating  Lumber  in  Open 

Top   Cars   (83682).     Ills.     1000  w.     Ry 

Age — Jan.    18,   igi8.     Serious  waste   of 

equipment  and  labor  due  to  failure  to 

prevent  shifting  of  lading. 
Ore  Transportation 

All    Forces   United  in    Moving   Lake 

Ore   (83434  D).     F.    L.   Prentiss.     Ills. 

1800  w.     Iron  Age — Jan.  3,  1918.     (Spe- 

cila   No.)     Change   in   methods   due   to 

war  necessities. 


MISCELLANY 

British  Railways 

The  Future  of  British  Railways 
(83387  A).  2000  w.  Engr — Dec.  14, 
191 7.  Serial.  1st  part.  The  difficulties 
and  how  they  may  be  met  when  Gov- 
ernment control  terminates. 

Canada 

The  Railway's  Part  in  Developing 
Western  Canada  (83539).  IHs-  4000  w. 
Ry  -Age — Jan:  11,  1918.  Methods  of 
the  Canadian  Pacific  in  attracting  set- 
tlers. 

Scrap 

Scrap  Reclamations  on  the  Atchison, 
Topeka  &  Santa  Fe  Ry.  (83850). 
Charles  E.  Parks.  Ills.  2500  w.  Ry 
Rev — Jan.  26,  1918.  Serial,  ist  part. 
Resume  of  practice  in  collecting  classi- 
fying and  salvaging  waste. 


STREET  AND  ELECTRIC  RAILWAYS 


Axles 

Car  Axles — Their  Design,  Manufac- 
ture and  Service  (84053).  Norman  Litch- 
field. Diagrams.  1500  w.  Elec  Ry  Jl — 
Feb.  2,  1918.  Serial,  1st  part.  Estima- 
ting fiber  stress  is  considered. 
Cars 

How  the  Pay-As- You-Pass  Car  Was 
Developed  (83522).  Peter  Witt.  Ills. 
2500  w.  Elec  Ry  Jl— Jan.  5,  1918.  Ex- 
plains how  the  present  Cleveland  car 
cuts  down  boarding  and  alighting  time 
and  insures  collection  of  fares.  Possibil- 
ity of  further  development. 

The  Front-Entrance,  Center-Exit  Car 
and  Higher  Schedule  Speed  (83710). 
Ills.  2500  w.  Elec  Ry  Jl—Jan.  19, 
1918.  Experience  in  several  cities  fa- 
vorable. 
Economy 

Economy  and  the  Railway  Man 
(83798  A).  R.  E.  Danforfh.  5500  w. 
AERA — Dec,  191 7.  Ways  in  which 
operating  expen.ses  can  be  kept  down 
without  impairing  quality  of  service. 


Electric  Railways 

Applying  Engineering  and  Selling 
Principles  to  Electric  Railway  Trans- 
portation (83521).  J.  F.  Layng.  23  pp. 
Elec  Ry  Jl — Jan.  5,  1918.  A  discussion 
of  the  present  situation  and  its  connec- 
tion with  the  conservation  of  the  na- 
tion's resources. 

England 

Traffic  Problems  in  British  Cities 
(83919).  2000  w.  Times  Engng  Supp — 
Nov.  30,  1917.  Special  problems  in  dif- 
ferent cities;  traffic  density  as  compared 
with  those  in  other  cities  of  the  world. 

Maintenance 

Railway  Equipment  Maintenance 
(83797  A).  John  S.  Dean.  1000  w. 
AERA — Dec,  1917.  Serial,  ist  part. 
The  present  article  deals  with  organi- 
zations. 
Montreal 
Electric  Railway  Power  at  Montreal 
(83563).     Ills.     2000  w.     Elec   Ry  Jl— 


Jan.  12,  1918.  Principal  dependence  is 
on  hydraulic  plants.  Explains  general 
plan. 

Rail  Return 

Sur  Le  Retour  Du  Courant  Par  Les 
Rails  (83933  D).  E.  Brylinski  and  G. 
Girousse.  12000  w.  Bull  Soc  Interna- 
tionalle  Des  filectriciens — Nov.,  1917. 
Mathematical  treatment  of  return  cur- 
rent in  tramway  rails.  Voltage,  location 
of  feeders,  etc. 

Rail  Wear 

.\n  Early  Experimental  Study  of  Rail 
Wear  (83852).  R.  C.  Cram.  Ills.  2500 
w.  Elec  Ry  Jl — Jan.  26,  1918.  First 
use  of  electric  weld  joints,  with  ab- 
stract of  paper  bv  A.  J.  Moxham,  read 
in  1898. 

Zone  System 

Zone  System  Approved  for  Holyoke 
Compnay  (83565).  4000  w.  Elec  Ry  Jl 
— Jan.  12,  1918.  Decides  that  zone  sys- 
tem with  central  5-cent  area  is  best 
suited  to  local  situation. 


A  MUNICIPAL  EXPERIMENT,  by 

Reginald  P.  Bolton.  Size,  5x8  inches; 
238  pages.  Ills.  Price,  $1.00  New 
York:  Bureau  of  Public  Service  Eco- 
nomics, Inc. 

This  is  a  description  of  the  power 
plant  installed  in  the  Hall  of  Records, 
New  York  City.  The  reasons  for  using 
an  isolated  plant  and  the  results  attained 
with  it. 

MOTION  PICTURE  EDUCATION, 

by  Ernest  A.  Dench.  Size,  5x8  inches; 
354  pages.  Price,  $2.00.  Cincinnati:  The 
Standard  Publishing  Company. 

A  well  written  exposition  of  the  nu- 
merous and  varied  ways  in  which  educa- 
tion is  assisted  by  the  use  of  films. 

EXAMPLES  IN  BATTERY  ENGI- 
NEERING, by  Prof.  F.  E.  Austin.  Size, 
4?2X7!.-2  inches;  90  pages.  Ills.  Price, 
$1.25.  Hanover,  N.  H.:  Published  by 
the  author. 


Tliis  is  a  compact,  useful  text  book 
similar  to  the  others  of  the  series  in 
electrical  engineering  by  this  author,  but 
more  detailed  in  the  problems  whose  ap- 
plication  and   solution   are   given. 

RESULTS  OF  MANAGEMENT  with 
Practical  Instructions  on  Machine  Build- 
ing, by  William  Lodge.  Size,  5x8  inches; 
140  pages.  Price,  $1.50.  New  York: 
McGraw   Hill   Book   Company,   Inc. 

PRECISION  GRINDING  MA- 
CHINES, by  Thomas  R.  Shaw.  Size, 
S'AxSy,  inches;  214  pages.  Ills.  Price, 
$4.50.  London:  Scott,  Greenwood  & 
Company,  New  York;  The  Van  Xo- 
strand  Company. 

A  book  giving  detailed  descriptions  of 
the  latest  types  of  grinding  machines 
and   methods   of  using   them. 

INTERNAL  COMBUSTION 
ENGINE  MANUAL,  by  F.  W.  Sterling. 


Size,  6x9  inches;  168  pages.  Ills.  Price, 
$2.00.  Washington,  D.  C;  Pub.  R.  B. 
Beresford:   fourth  edition,   1917. 

This  book,  written  by  Lieutenant 
Commander  Sterling,  of  the  United 
States  Navy,  gives  complete  descriptions 
of  every  type  of  gasoline  and  heavy  oil 
engine  used  in  the  navj-.  It  is  in  use 
at  the  Naval  Reserve  (Dfficer  School  at 
Annapolis,  as  well  as  at  the  Sheffield 
Scientific   School   of  Yale. 

TELEGRAPH   PRACTICE,  a  Study 

of  Comparative  Method,  bj'  John  Lee. 
Size,  S'^^'V^  inches:  102  pages.  Price, 
$1.00.  London  and  New  York:  Long- 
man's   Green    &   Company. 

A  general  review  of  English  and  con- 
tinental methods  of  telegraph  practice, 
outlining  some  of  the  recent  systems  in 
use,  but  giving  no  details  of  apparatus 
or  line   connection. 
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Secretary.  L'liited  Stales  Department  of  Labor 


There  has  been  far  too  little  publicity  of  an  educative 
kind  in  regard  to  labor's  relation  to  the  war.  In  this 
article  Secretary  Wilson  states  what  that  relation  is, 
discusses  the  causes  of  labor  diificulties  and  unrest,  and 
presents  recommendations  as  to  remedies.  He  also 
outlines  the  organisation  of  the  Department  of  Labor, 
carried  out  under  the  direction  of  President  li'tlson 
for  the  purpose  of  providing  the  necessary  administra- 
tion and  agencies  to  handle  the  national  labor  problem. 

IN  no  other  war  in  hislor\'  has  the  mechanical 
in\enti\e  and  productive  genius  of  man  played 
such  a  dominating  part.  Never  before  has  such 
a  combination  of  lirain  and  muscle  been  appUed  to 
war's  stagecraft.  \\  ar  is  no  longer  fought  solely 
by  the  shock  of  human  bodies  against  human  bodies, 
or  by  the  impact  of  missiles  against  the  human 
frame.  But  science,  human  skill,  muscular  energy 
and  productive  capacity  play  a  part  never  before 
dreamed  of. 

We  are  sending  the  pick  of  our  young  manhood 
to  France,  there  to  upliold  the  traditions  of  Ameri- 
can arms.  From  "over  there"  the  story  is  already 
beginning  to  come  back  telling  of  their  heroism. 
The  honor  roll  of  those  who  must  pay  the  last  great 
price  is  lengthening.  But  not  they  alone  are  fight- 
ing the  battles  of  democracy.  In  the  mills,  factories 
and  workshops  of  America,  beneath  the  surface  of 
the  earth  in  the  mines  and  cjuarries,  and  on  the  fer- 
tile soil  of  thousands  of  farms  the  war  is  likewise 
being  fought  and  won.  American  labor,  working 
tirelessly  at  its  appointed  task,  is  ])erforming  a 
matchless  service  in  winning  the  war,  and  without 
that  industrial  effort  the  supreme  sacrifice  of  tiie 
boys  in  sunny  France  and  on  the  sullen  .Xtlantir 
would  be  wholly  lost. 

In  the  face  of  these  sacrifices  the  man  or  set  of 
men  who  would  traffic  in  the  necessities  of  the  peo- 


Hon.  William  B.  Wilson,  in  true  .-inierican  fashion, 
has  climbed  the  ladder  from  miner,  in  1871  to  1898,  to 
the  responsible  position  of  Secretary  of  Labor  in  the 
Cabinet  of  President  IVilsun  since  March  5,  1913. 
During  the  years  1898  to  1913,  he  was  President  of  the 
District  Miners'  Union,  Secretary  and  Treasurer,  Na- 
tional Union  of  Miners,  and  member  of  the  Sixtieth 
and  Sixty-second  Congress  of  the  United  States  from 
the  Fifteenth  Pennsylvania  District. 

pie,  or  mulct  the  Government  out  of  excess  profits, 
is  a  traitor  to  his  country.  By  the  same  token,  the 
man  or  set  of  men  who  would  stir  up  strife  and  dis- 
sension in  .\merican  industries,  for  no  other  pur- 
pose than  to  hinder  the  prosecution  of  the  war  or 
gain  some  selfish  end,  should  be  branded  with  the 
traitorous  stigma.  Our  country  has  no  room  for 
either.    They  should  be  suppressed  by  a  firm  hand. 

Tin:  Tremendous  Demand  kok  Materi.xl 

The  procurement  schedules  of  the  buying  agencies 
of  the  Government  are  beginning  to  make  us  all 
realize  how  tremendous  an  amount  of  war  material 
and  supplies  are  needed  to  equip  our  army  and  navy. 
To  secure  this  equipment  requires  the  most  perfect 
organization  of  our  industrial  forces  at  home  and 
the  realization  of  the  highest  possible  standard  of 
efficiency.  To  reach  these  ends  industrial  disputes 
must  be  abandoned,  at  least  until  the  war  is  over; 
not  through  any  process  of  crushing  the  worker  or 
forcing  the  employer  into  submission,  but  by  doing  jus- 
lice  to  both  parties  to  the  controversy  and  to  the  public 
at  large. 

Work  of  this  kind  has  l)een  going  forward  ever 
since  the  establishment  of  the  Department  of  Labor 
through  the  offices  of  its  conciliators.  Many  em- 
ployers and  employees  involved  in  industrial  con- 
troversies have  shovin  a  keen  desire  to  take  advan- 
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tage  of  this  process  of  redress.  Under  the  organic 
law  creating  the  department  the  purpose  has  been 
constantl}-  kept  in  the  forground  that  its  field  of 
activities  was  the  fostering  of  industrial  peace  on  a 
base  of  industrial  justice.  It  has  been  demonstrated 
over  and  over  again  that  the  intervention  of  an  impar- 
tial third  party  in  the  person  of  a  conciliator  approved 
by  the  department,  invariably  has  expedited  the  settle- 
ment of  a  dispute  which  had  culminated  in  a  strike  or 
lock-out.  But  the  most  constructive  work  is  the 
averting  of  a  threatened  strike,  thereby  avoiding  the 
great  losses  to  both  employers  and  emi)loyees  that 
such  a  conflict  involves. 

Our  greatest  difficulty  has  always  been  the  atti- 
tude of  mind  of  the  employer  and  employee.  But 
it  is  gratifying  to  be  able  to  state  that,  to-day,  when 
both  realize  that  our  institutions  are  at  stake  in 
the  issues  of  this  war,  and  that  sacrifice  on  the  part 
of  every  one  for  the  common  good  is  an  essential  duty, 
we  have  not  had  much  difficulty  in  bringing  them  to- 
gether and  adjusting  their  disputes. 

The  Present  M.^n-Power  Situ.\tion 
But  in  spite  of  the  satisfactory  progress  made  in 
redressing  industrial  grievances  during  the  first  year 
of  the  war,  the  conclusion  cannot  be  escaped  that 
the  available  man  power  of  the  nation,  serving  as  the 
industrial  arm  in  warfare,  is  not  employed  to  its  full- 
est capacity,  nor  is  it  in  all  cases  wisely  directed. 

The  effective  conduct  of  the  war  is  suffering  need- 
lessly because  of,  (a)  interruption  of  work,  due  to 
actual  or  threatened  strikes  or  lock-outs,  (b)  de- 
crease in  efficiency  through  the  "strike  on  the  job," 
(c)  decrease  in  efficiency  due  to  labor  unrest,  (d) 
crowded  and  uncomfortable  housing  conditions  and 
inadequate  local  transportation  facilities  in  congested 
districts,  (e)  decrease  in  efficiency  due  to  dilution 
of  skilled  labor,  and  (f)  dislocation  of  the  labor 
supply. 

These  conditions  are  not  new  in  American  in- 
dustry nor  are  their  causes  previously  unknown. 
Both  conditions  and  causes  have  long  been  familiar 
to  us  and  for  long  have  remained  uncorrected.  War 
has  only  intensified  old  derangements  by  making 
greater  demands  upon  industry  and  by  affording  the 
occasion   for  new  disturbing  factors. 

C.-^usEs  OF  Labor  Difficulties  .and  Unrest 

Among  the  causes  of  labor  difficulties  and  unrest 
the  following  stand  out  with  particular  significance 
in  their  relation   to  industrial   needs   in  time  of   war; 

I.  Broadly  speaking  .\merican  industry  lacks  a 
healthy  basis  or  relationship  between  the  executives 
and  the  workmen.  The  basic  reason  for  this  lack 
is  the  insistence  by  emploj'ers  upon  individual  deal- 
ings with  their  men.  Direct  dealings  with  em- 
ployees' organizations  is  the  exception  instead  of 
the  rule  in  the  United  States.  In  the  majority  of 
instances  there  is  no  joint  dealing,  and  in  too  many 
cases  employers  are  in  active  opposition  to  labor 
organizations.  This  failure  to  equalize  the  parties 
to  inevitable  industrial  contests  is  the  central  cause 
of  our  difficulties. 

There  is  a  commendable  spirit  throughout  the 
country  to  correct  specific  evils,  but  the  leaders  of 
industry  must  go  much  further.  They  must  aim  for 
the  release  of  normal  feelings  among  their  employees 
by  enabling  labor  to  take  its  place  as  a  real  cooperator 
in  the  industrial  enterprise.  In  a  word,  a  con- 
scious attempt  must  be  made  to  create  and  develop 
a  new  spirit  in  industry. 


2.  Far  too  many  of  our  labor  disturbances  are  due 
to  the  lack  of  disinterested  processes  which  may  be 
utilized  to  work  out  a  peaceful  settlement.  Force 
is  too  often  resorted  to  as  an  outlet.  We  need  and 
have  needed  some  continuous  administrative  ma- 
chinery by  means  of  which  the  inevitable  grievances 
in  industry  may  be  easily  and  quickly  disposed  of, 
and  not  allowed  to  reach  the  pressure  that  brings 
explosion. 

3.  On  the  part  of  the  employer  there  is  wide- 
spread lack  of  knowledge  as  to  labor's  feelings  and 
needs ;  and  there  is  a  similar  lack  of  understanding 
on  the  part  of  labor  as  to  the  problems  of  industrial 
management.  These  lacks  are  due  primarily  to  the 
absence  of  collective  negotiations,  as  a  normal  pro- 
cess in  working  out  human  relations  in  industry. 
In  addition  to  these  conditions  there  is  but  little 
realization  of  the  basic  fact  that  the  so  called  "labor 
problem"  demands  just  as  continuous  and  systematic 
oversight  as  the  technical  and  financial  aspects  of 
industrial  enterprises. 

4.  In  American  industry  there  are  certain  specific 
grievances  that  when  long  uncorrected  entail  defi- 
nite hardship.  They  serve  as  symbols  of  the  atti- 
tude of  employers  and  thus  affect  the  underlying 
spirit  of  labor.  Wages  and  hours  of  working  are, 
of  course,  the  principal  issues.  On  the  whole,  wage 
increases  are  asked  for  usually  to  meet  the  increased 
cost  of  living,  and  for  that  reason  such  demands 
should  be  met,  considered  and  adjusted  in  their  re- 
lation to  economic  conditions  and  causes.  The  de- 
mand for  the  eighl-hour  working  day  is  now  nation 
wide  and  employees  look  upon  it  as  part  of  an  ac- 
cepted national  policy. 

Two  other  specific  grievances  are  the  belief  of 
workers  that  they  are  discriminated  against  because 
of  membership  in  labor  organizations,  and  the  feel- 
ing that  they  are  being  driven  on  this  or  that  pre- 
text for  increased  production. 

Re.medies  for  the  Correction  of  Labor  Unrest 
The  statement  and  study  of  the  underlying  causes 
of  labor  difficulties  and  unrest  suggest  remedies  for 
their  correction : 

1.  To  the  utmost  practical  extent  all  profiteering 
must  be  eliminated  during  the  period  of  war,  if  we 
are  to  establish  and  maintain  the  best  morale  in 
industry. 

2.  In  modern,  large-scale  industry  the  personal 
relationship  between  employer  and  employee  has 
been  destroyed,  and  with  it  has  gone  the  mutual 
understanding  and  cooperation  that  come  from  per- 
sonal contact.  It  is  no  longer  possible  to  conduct 
industry  by  dealing  with  employees  as  individuals. 
Some  form  of  collective  relationship  between  man- 
agement and  workmen  is  indispensable.  This  prin- 
ciple should  form  an  accepted  part  of  the  labor  policy 
of  the  nation. 

3.  Law  depends  for  its  vitality  upon  continuous, 
steady  enforcement.  Instead  of  waiting  for  an  ad- 
justment after  the  grievances  come  to  the  surface, 
there  is  needed  a  continuous  administrative  process 
for  the  orderly  disposition  of  industrial  issues,  and 
the  avoidance  of  an  atmosphere  of  contention  and 
the  wastes  that  accompany  disturbances. 

4.  The  eight-hour  working  day  is  already  an  estab- 
lished policy  of  the  country.  Experience  has  proved 
the  justification  of  its  adoption  in  war  time.  Pro- 
vision must,  of  course,  be  made  for  longer  hours 
in  cases  of  emergency,  but  labor  will  readily  meet 
this   requirement  if  the   misuse  of  the  exception  is 
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guarded   against    by    establishing   appropriate   over-     gram    the    Council    of    National    Defence    submitted 

lime  payments.  to  President  Wilson  a  program  for  war  labor  admin- 

3.  A    unified   direction   (if    labor   administration    in      istration.     This  program  was  approved  by  the  Presi- 
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CHART  SHOWING  ORGANIZATION   OF   THE   ADMINISTRATION   OF  THE  NATIONAL   LABOR    PEOGHAM.      IT  PRESENTS   ONLY   THOSE   PARTS   OF 

THE  ORGANIZATION  OF  THE  DEPARTMENT  OF  LABOR  WHICH   ARE  DIRECTLY  CONCERNED  WITH   WAR  ADMINISTRATION  OF  LABOR   MATTERS 

This  Chart  Provides  for  Centrnlization  of  Control  in  the  Department  of  Labor  with    Decentralization   of   Execution   by   Agencies  in    Immediate   Contact 

with  the  problems  at  issue. 


the  United  States  for  the  period  of  the  war  is  an 
unquestioned  essential. 

6.  Labor  should  surrender  all  practices  tending  to 
restrict  maximum  efficiency  and  output  when  assured  of 
sound  labor  conditions  and  effective  means  for  the 
just  redress  of  whatever  grievances  may  arise. 

7-  Uncorrected  evils  are  the  greatest  provocative 
to  extremist  propaganda  and  their  correction  would 
in  itself  be  the  most  effective  counter  propaganda. 
The  purposes  of  the  Government  and  the  method  it 
is  pursuing  should  be  brought  home  to  the  full 
understanding  of  labor.  Labor  has  the  most  at 
stake  in  this  great  war,  and  will  eagerly  devote  its 
all  if  it  is  only  treated  with  confidence  and  under- 
standing, subject  neither  to  indulgence  nor  neglect, 
but  dealt  with  clearly  and  openly  as  a  great  and  integral 
part  of  the  citizenship  of  the  State. 

Laror  Dep-nrtmext's  Org.\n'ization  to  Admixister 
\\  AR  Labor  Problems 
During  the  first  nine  months  of  the  war  a  number 
of  agencies  were  dealing  with  various  aspects  of  the 
labor  problem  under  the  direction  of  various  pro- 
curement divisions  of  the  Government.  To  bring 
about  a  centralization  and  coordination  of  all  these 
efforts,   and    to   unify   the    Government's   labor   pro- 


dent  on  Januarj-  8,  1918,  and  the  Secretary  of  Labor 
was  designated  to  undertake  its  administration  and 
to  provide  the  following  agencies : 

1.  A  means  of  furnishing  an  adequate  and  stable 
suppl}'  of  labor  to  war  industries.     This  to  include : 

(a)  A  satisfactory  system  of  labor  exchanges. 

(b)  A  satisfactory  method  and  administration  of 
training  workers. 

(c)  An  agency  for  determining  priorities  of  labor 
demand. 

(d)  Agencies  for  the  dilution  of  skilled  labor  as 
and  when  needed. 

2.  Machinery  which  will  provide  for  the  imme- 
diate and  equitable  adjustment  of  disputes  in  accord- 
ance with  principles  to  be  agreed  upon  between 
labor  and  capital,  and  without  stoppage  of  work. 
Such  machiner)-  would  deal  with  demands  concern- 
ing wages,  hours,  shop  conditions,  etc. 

},.  Machinery  for  safeguarding  condition  of  labor 
in  the  production  of  war  essenti.ils.  Tbis  to  include 
hvgiene,  safety,  woman  and  child  labor. 

4.  Machinery  for  safeguarding  conditions  of  liv- 
ing, including  housing,  transportation,  etc. 

5.  A  fact-gathering  body  to  assemble  and  present 
data  collected  through  various  existing  Government 
agencies  or  by  independent  research,  to  furnish  the 


268 


INDUSTRIAL  MANAGEMENT 


April,  1918 


inforniatioii  necessar}-  for  eft'cctivc  executive  action. 

6.  A  publicity  and  educational  division  to  have  the 
functions  of  developing  a  sound  public  sentiment; 
securing  an  exchange  of  information  between  de- 
partments of  labor  administration,  and  promotion  in 
industrtial  plants  of  local  machinery,  helpful  in 
carrying  out  the  national  labor  program.  Some  of  the 
agencies  outlined  above  already  existed  in  part  in  the 
Department  of  Labor.  For  example,  the  mediation  ser- 
vice, the  system  of  labor  exchange  and  the  Bureau  of 
Labor  Statistics  have  been  utilized. 

Two  problems  that  were  faced  in  reorganizing  the 
activities  of  the  department  to  carry  forward  this 
broad  program  were  the  formulating  and  coordinat- 
ing of  the  work  of  the  various  existing  agencies. 

To  formulate  and  declare  the  principles  of  the 
labor  policy  a  planning  board  was  created,  of  which 
iive  members  were  appointed  by  the  National  In- 
dustrial Conference  Board,  live  by  the  American 
Federation  of  Labor,  and  one  each  by  these  same 
agencies  to  represent  the  public.  This  body  is  ad- 
visory only,  and  is  to  consider  such  matters  as  the 
following :  The  basis  of  wage  determination,  strikes 
and  lock-outs;  piece  work  prices  and  price  fixing; 
methods  of  eliminating  improper  restriction  on  out- 
put of  war  material  from  whatever  cause ;  discrim- 
mation  against  union  and  non-union  men ;  admission 
of  union  agents  to  industrial  plants;  methods  of 
promptly  adjusting  disputes  at  their  source  through 
boards  containing  equal  representations  of  em- 
plovees  and  employers;  rights  of  workmen  to  or- 
ganize. 

The  broad  problem  of  organization  within  the  de- 
partment was  deferred  to  an  advisory  council  ap- 
pointed by  the  secretary.  The  organization  plan  de- 
veloped is  shown  graphically  on  the  chart,  page  267. 

The  administrative  responsibility  rests  upon  a 
policies  board  composed  of  the  chief  administrators 
and  heads  of  labor  work  in  other  departments.  The 
various  functions  are  assigned  to  seven  sections, 
each  headed  by  a  director.  Each  section  in  turn 
has  its  own  policy  board,  composed  of  the  section 
chiefs,  and  including  representatives,  so  far  as  they 
have  jurisdiction,  of  the  Ordnance  Bureau  of  the 
Army,  Quartermaster's  Department,  Navy,  and  the 
Shipping  Board. 

For  instance,  the  United  States  Employment  Sec- 
tion was  the  first  one  to  organize.  Its  policy  board 
consists  of  the  director,  assistant  director,  five  sec- 
tion chiefs  (farm  service;  woman's  information  and 
administration ;  service  reserve ;  and  training  of  per- 
sonnel) together  with  representatives  from  each  of 
the  other  governmental  departments  having  labor 
heads,  that  is,  ordnance,  quartermaster.  Navy  and 
the  Shipping  Board. 

Loyalty  of  Employees 

In  conclusion,  no  stronger  message  can  be  spoken 
to  employers  and  industrial  managers  than  the  as- 
surance that  the  overwhelming  majority  of  our 
laboring  population  is  in  no  sense  disloyal.  Before 
the  war  labor  was  filled  with  the  pacific  hopes  shared 
in  by  nearly  the  entire  country.  But  like  other  por- 
tions of  our  citizenship  labor  has  fully  adjusted  itself 
to  the  fact  revealed  by  the  war  in  Europe.  Its  suf- 
ferings and  its  faith  are  the  sufferings  and  faith  of 
the  nation.  With  the  exception  of  the  sacrifices  of 
the  men  in  the  Army  and  Navy,  the  greatest  sacri- 
fices have  come  from  those  at  the  bottom  of  the 
industrial  ladder.  At  heart  labor  is  as  devoted  to  the 
purposes  of  the  Government  and  the  prosecution  of  the 
war  as  any  other  part  of  society. 


Rates  for  Annual  Depreciation 

By  Allen  F.  Brewer 

IT  haj  been  the  author's  good  fortune  to  have  to  do 
with  the  calculation  of  percentage  rates  for  annual 
depreciation  for  many  public-utility  properties  in 
New  Jersey  during  the  past  five  years.  Tliere  are  many 
items,  particularly  buildings,  mechanical  and  electrical 
equijjment,  which  are  as  necessary  to  an  industrial  as  a 
public-utility  plant  and,  therefore,  certain  annual  rates 
of  depreciation  are  given  in  the  accompanying  table. 
Inasmuch  as  the  application  of  a  certain  percentage  rate 
of  annual  depreciation  will  necessitate  an  assumption  of 
a  theoretical  useful  life  for  any  item  in  question,  it  is 
here  that  the  engineer  must  use  his  best  judgment. 

The  ability  to  estimate  fairly  what  will  be  a  probable 
useful  life  of  any  piece  of  apparatus,  or  any  structure, 
comes  only  from  experience  and  a  thorough  knowledge 
of  working  conditions.  The  valuation  engineer  should 
be  thoroughly  conversant  with  proper  and  efficient 
methods  of  upkeep  and  maintenance  for  on  such  will 
depend  almost  entirely  the  length  of  time  the  article  will 
continue  in  ser\ice,  barring  obsolescence. 

ESTIM.\TED    LIVES     .\XD     TERCEXTAGES     FOR     AXXL'.\L    DEPRECIATION 
FOR    MECHANICAL    PLANT    EQUIPMENT 

Estimated        Per  Cent. 
Life  annual  de- 

Item   and    description  years  preciation 

.\ir   compressors    25  4 

Belts*    

Blowers    20  5 

Boiler-feed   injectors    25  4 

Boiler  tlues  and  breeching  40  2.5 

Boilers,  steam,  horizontal   water   tube.  .  .  30  3.33 

Boilers,  steam,  vertical   water   tube    ....  25  4 

Boilers,  steam,  tire  tube    25  4 

Coal  elevator  and  conveyer  40  2.5 

Coal   scale    20  5 

Condensers,  jet    30  3.33 

Condensers,    surface    33.3  3 

Damper  regulators    30  3.33 

Engines,  condensing,    cross    compound.  .  30  3.33 

Engines,  condensing,  tandem  compound.  30  3.33 

Engines,  non-condensing     33.3  3 

Engines,  reciprocating   33.3  3 

Engines,  gas   20  5 

Electric  generators    (complete)    30  3.33 

Exciters    30  3.33 

Feed-water  heaters,  open    tank    30  3.33 

Feed-water  heaters,  horizontal     40  2.5 

Feed-water  heaters,  vertical    40  2.5 

Feed-water   pumps    30  3-33 

Fuel   economizers    25  4 

Power  Plant  Buildings  *  *  

Pumps,  duplex   compound    33-3  3 

Pumps,  triplex     20  5 

Pumps,  air    25  4 

Stacks,    brick    I  Custodis ) 150  -56 

Stacks,    brick    (plain) 100  I 

Stacks,   steel    (self-supporting) 50  2 

Stacks,    steel    (guyed ) 30  3-33 

Steam  piping  and  valves   30  3-33 

Steam  gages    33-3  3 

Steam  traps  20  5 

Steam  whistles  40  2.5 

Steam    turbines    33-3  3 

Superheaters    30  3-33 

Traveling  cranes   100  1 

Trestles,  coal    (steel   and   concrete) 100  i 

Trestles,  coal   (wood)    75  ^-33 

Water  tower  or  tanks  50  - 

*  Belts.— Life  of  belting  is  a  variable  which  depends  almost 
entirely  on  the  manner  of  use  and  extent  of  care.  Lnder 
average  conditions  eight  to  ten  years  would  be  fair. 

*  *  Power  plant  buildings,  brick   and   re- 

inforced   concrete    150  -oo 

Power  plant  buildings,  brick     lOO  I  _ 

Power  plant  buildings,  frame   (  heavy") .  .     66.6  i-5 

Power  plant  buildings,  frame    (light)...     50  2 
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The  lifting  and  transporting  of  shells  piLM:itts  a 
problem  far  different  front  that  usually  met  7vith  in 
handling  work  in  machine  shops;  the  parts  are  cylindri- 
cally  formed,  uniform  in  size  and  present  in  large  num- 
bers. One  type  of  device  consists  of  means  to  roll  or 
slide  the  shells  along  rumvays,  or  roller  paths.  Another 
type  used  for  the  smaller  sice  is  a  modification  of  the 
familiar  band  conveyor.  Much  ingenuity  has  also  been 
spent   in   devising  elevators  and  trucks. 

Mr.    George    Frederick    Zimmer    li'as   associated   for 

'HE  general  management  and  ingenuity  exercised 
in  the  erection  of  the  national  munition  factories 
in  (ireat  llritain,  has  established  a  record  of  what 
can  be  done  when  necessary.  The  admirable  devices  to 
economize  man  power,  whereby  unskilled  labor,  as  well 
as  women,  can  be  effectually  and  economically  em- 
ployed, claim  our  special  attention,  and  contribute  not  a 
little  to  the  insurance  of  a  continuous  supply  of  muni- 
tions to  the  Allied  fighting  front.  A  rough  idea  of  the 
achievements  in  this  direction,  and  the  prodigious  di- 
mensions of  such  works,  may  be  gathered  from  the  fol- 
lowing few  examples : 

A  typical  howitzer  shop,  the  erection  of  which  was 
commenced  in  August,  191 5,  on  a  site  which  was  fonn- 
erly  a  park,  covers  an  area  of  I72,cxx)  square  feet.  The 
building  is  of  a  thoroughly  permanent  character.  It  is 
divided  into  15  equal  bays  and  equipped  with  electrical 
overhead  transporters.  Within  nine  months  of  the  time 
the  builders  took  possession  of  the  site — that  is  by  May, 
igi6, — the  guaranteed  monthlv  output  of  howitzers  was 
exceeded,  and  the  mediods  of  mechanical  handling  for 
all  the  materials  in  this  huge  shop  played,  undoubtedly, 
an  important  part  in  this  success. 

Another  factory  in  the  West  of  England,  which  was 
started  in  1914  and  now  covers  an  area  of  270  acres, 
with  an  actual  floor  space  of  2,400,000  square  feet,  has 
at  present  a  stafT  of  employees  numbering  33,000,  and 
the  weekly  wages  bill  amounts  to  £92,000  ($450,000). 
This  factory  has  been  productive  since  January,  191 5, 
and  has  yielded  many  millions  of  shells. 

Problem  of  Handling  Projectiles 

The  handling  devices  in  our  machine  shops  have  al- 
ways been  designed  and  equipped  to  lift  and  convey  a 
great  variety  of  objects,  varying  in  weight  from  say  100 
pounds  to  one  ton,  but  only  on  the  rarest  occasions  have 
they  been  used  for  handling  objects  always  identically 
the  same,  as  is  the  case  with  projectiles.  Now  since 
most  metal-working  shops  are  more  or  less  occupied 
with  munition  work  alongside  their  own  legitimate  busi- 
ness, and  since  huge  nationally  and  privately  owned 
works,  whose  energies  are  entirely  de\oted  to  the  manu- 
facture of  shells,  liave  s])rung  up  like  mushrooms,  the 
handling  devices  have  naturally  undergone  modifica- 
tion. Whereas,  formerly,  the  lifting  and  conveying 
tackle  had  to  be  a  sort  of  man-of-all-work  and  appli- 
cable for  all  kinds  of  duty,  the  munition  handling  de- 
vices of  today  are  specially  made  tools  witji  gripping 
and  holding  devices  for  all  the  stages  of  production 
from  billet  to  shell,  though  designed  on  the  .same  funda- 
mental principle  as  the  old  type  machines.     Moreover, 
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15  years  fotloicing  188.2  '..i'ith  Mr.  James  Harrison 
Carter,  the  well-knozvn  pioneer  engineer  of  English 
roller  milling.  In  1897  he  started  practice  as  a  consult- 
ing engineer,  and  at  the  same  time  began  to  market 
a  reciprocating  steam  conveyor  of  his  own  development. 
He  is  an  extensive  writer  on  the  art  of  mechanical 
handling  of  materials  and  is  the  author  of  two  books, 
"The  Mechanical  Handling  of  Material,"  published  in 
1905,  and  "The  Mechanical  Handling  and  Storing  of 
Material  During  and  After  the  War,"  published  in  IQ17. 

the  weight  of  the  shells  handled  in  one  factory  is  prac- 
tically always  the  same,  so  that-  both  the  crane  and 
holding  device  are  designed  for  that  specific  load  and 
are,  therefore,  efficient. 

There  has  been  a  praiseworthy  desire  throughout  to 
introduce  and  adopt  mechanical  handling  devices  in 
British  munition  factories,  but  such  devices  have  not 
been  pressed  into  use  for  the  mere  sake  of  doing  so,  if 
the  handling  could  be  performed  with  comparative 
economy  without  such  appliances,  particularly  where 
the  distance  to  be  conveyed  was  short  or  variable. 

Since  the  shell  lends  itself  by  virtue  of  its  cylindrical 
form  to  being  rolled  easily  by  hand,  especially  on  slight 
inclines,  this  method  is  employed  in  munition  works 
wherever  possible.  The  writer  uses  the  term  "compara- 
tive economy"  advisedly,  for  though  it  would  be  a  short- 
sighted policy  to  treat  munition  factories  as  being  of  a 
temporary  nature,  they  are,  none  the  less,  installations 
of  that  kind  where  high  efficiency  in  working  costs  is 
of  less  importance  than  low  initial  expenditure — while 
tJie  question  of  efficiency  and  large  capacity  is  the  prin- 
cipal consideration,  ranking  far  beyond  that  of  cost. 
Xo  industry  could  lend  itself  better  to  tlie  application  of 
labor-aiding  and  time-saving  appliances.  If  mechanical 
handling  was  not  employed  in  pre-war  industries  it  was 
often  due  to  the  miscellaneous  nature  of  the  objects  to 
be  handled  and  the  inherent  difficulties  in  handling 
them.  With  shells  it  is  altogether  dififerent,  for  they 
are  as  much  alike  as  two  eggs  and  their  manufacture  is 
the  most  intensive  repetitive  work  or  mass  production 
imaginable.  There  can  be  no  doubt  but  that  mechanical 
handling  devices  are  contributing  to  the  attainment  of 
the  maximum  output  from  standard  machine  tools,  as 
they  bring  a  continuous  supply  of  shells  to  and  from 
the  lathes  which  need  therefore  never  be  idle. 

Relation  of  Handling  Time  to  Production  Time 
For  instance,  it  has  been  ascertained  that  the  time  or 
cost  expended  on  the  handling  of  9.2-inch  shells  is  from 
12  to  15  per  cent,  of  the  total  machining  time,  which 
later  varies  from  4  hours  and  28  minutes  to  5  hours  and 
S7  minuntes ;  these  figures  are  the  net  time  spent  on  the 
"work  so  that  the  total  time,  including  handling,  varies 
from  4  hours  and  38  minnutes  to  6  hours  and  5 1  min- 
utes, according  to  the  skill  of  the  workers  and  the  effi- 
ciency of  the  handling  appliances. 

The  planning  of  the  general  lay-out  of  a  shell  factory 
>li()uld  depend,  to  some  extent,  on  the  methods  chosen 
for  handling,  if  the  best  results  arc  to  be  expected.  Yet 
it  does  not  follow  that  a  shop  which  has  been  planned 
without  due  consideration  to  this  .subject  cannot  after 
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ward  be  provided  with  an  efficient  handling  plant.  For 
instance,  independent  cranes — one  for  each  lathe  or  each 
pair  of  lathes — which  give  every  satisfaction  when 
handling  tlie  small  and  medium  shells 
have  not  been  found  the  most  favor- 
able solution  for  handling  1 2-inch 
shells,  for  wiiich  purpose  the  over- 
head travelling  crane  is  far  prefer- 
able. It  is  obvious  that  the  larger 
shells  have  to  be  handled  less  fre- 
quently than  the  smaller  ones,  as  the 
operations  on  the  former  take  longer. 
It  is,  therefore,  of  less  moment  if  a 
more  powerful  but  slower  working 
device  is  used  for  heavier  shells, 
though  were  it  used  for  smaller  sizes 
it  would  be  somewhat  like  putting 
a  man  on  a  boy's  errand.  When 
contemplating  the  installation  of  this 
latter  device  it  must  l)e  taken  into 
consideration  that  with  most  overhead 
handling  devices  there  must  necessar- 
ily be  no  driving  shafting,  ])ullevs,  or 
driving  belts  in  the  way  of  the  path 
to  allow  free  travel  across  the  bav 
from  lathe  center  to  lathe  center  of 
the  machine  tools  on  either  side. 

Two  Methods  of  H.\ndlixg 

The  handling  of  such  munitions  as 
shells  in  course  of  manufacture  may 
be  divided,  for  the  sake  of  convenience,  into  two  differ- 
ent methods : 

1.  Conveying  the  objects  while  supported  from  below. 

2.  Conveying  them  while  suspended  from  above. 
This  latter  method  is  not  only  for  conveying,  but  also 

for  lifting  and  lowering  at  the  same  time. 

The  first  method  is  obviously  more  suitable  for  hand- 
ling the  smaller  shells  and  may  be  found  in  its  simplest 
form  with  scarcely  any  mechanical  applications,  the 
shells  being  simply  slid  along,  or,  by  making  use  of  the 
cylindrical  form  of  the  shells,  rolled  along  on  some  sim- 
ply devised  path.  The  same  system,  when  used  in  its 
highest  development,  consists  in  the  employment  of 
roller  runways  in  which  the  shells  travel  nose  foremost 
over  a  path  or  bed  of  rollers.  These  appliances  may  be 
automatic,  either  through  gravity  by  giving  the  path  a 
sufficient  incline,  or  by  the  application  of  a  simple  end- 
less chain  drive  with  push  bars  to  convey  the  shells  along 
en  a  le\el  roller  path.  Other  types  of  elevators,  "jack" 
and  other  special  shell  trucks,  as  well  as  accumulator 
trucks,  belong  to  this  section. 

The  second  method  presents  a  more  complex  problem 
and  though  applied  to  small  shells  is  more  particularly 
employed  for  handling  medium  and  large  sizes.  It  is 
hopeless  to  attempt  any  kind  of  classification  of  such 
appliances  which  would  be  more  or  less  arbitrary.  Anv 
grouping,  moreover,  would  be  useless  as,  if  it  applied 
to  shops  with  an  extensive  turnover,  it  would  not  suit 


small  establishments  whether  they  turn  out  large  or 
small  shells,  as  they  would  choose  an  appliance  of  the 
type  easiest  to  obtain.     The  overhead  traveling  cranes 


FIG.     I.      ROLLING    BENCH    AND    HIN'GLIi    liKllK.E    TO    .MACHIN'K 


of  machine  shops  which  are  now  converted  into  shell 
factories  are  naturally  used  for  whatever  size  shells  are 
manufactured. 

H.XNDLING   ApPLI.VXCES   FOR    CoNVEYIXG   OBJECTS    SUP- 
PORTED From  Below 

As  already  hinted,  the  simplest  expedient  for  handling 
shells  is  to  roll  them  along  on  what  are  called  "rolling 
benches,"  a  method  in  use  in  quite  a  number  of  factories. 
Sometimes  they  are  rolled  on  the  bare  bench  and  some- 
times on  two  wooden  rails ;  the  latter  arrangement  is 
preferable.  As  a  general  rule  this  appliance  consists 
of  a  series  of  wooden  benches  which  are  from  3  feet  to 
3  feet  6  inches  high  and  2  feet  wide.^  Their  exact 
height  coincides  with  the  height  of  the  machine  tool, 
and  the  shells  are  rolled  on  these  benches  from  one  ma- 
chine to  the  next.  Between  these  rolling  benches  and 
the  line  of  machine  tools  is  a  space  of  a  few  feet  in 
v.hich  the  attendant  stands.  Hinged  flaps  which  bridge 
this  space,  see  Figures  i  and  2,  are  attached  to  the  roll- 
ing bench.  By  this  means  tlie  shells  are  rolled  from  the 
bend;  to  their  position  in  the  machine.  After  a  shell 
ha.i  lieen  gripped  in  the  chuck  this  hinged  flap  is  pushed 
back  clear  of  the  machine. 

This  system  is  the  simplest  one  employed  in  Great 
Britain  for  moving  shells  from  place  to  place  and,  of 

*  In  the  description  of  an  8-inch  shell  factory  which  follows 
more  reference  is  made  to  this  arrangement. 
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course  inv-olves  no  lifting  tackle  after  the  shell  has  once  slightly  concave.  Figure  4  represents  a  roller  runway 
been  placed  on  he  bench  level  on  which  it  more  or  less  of  W.  &  C.  Pantin's  manufacture,  in  which  the  hard- 
remains   throughout   Its   manufacture.      Crude   as   this     wood  rollers  are  not  onlv  turned  concave    but  which 


FIG.   4.      GF.^VITY    ROLLER    CONVEYOR    FOR   9.2    IN.    HOWITZER    SHELLS 

system  may  appear  it  has  distinct  advantages  as  it  per- 
mit the  inspection  of  the  shells  to  be  carried  out  on  the 
bench  immmediately  one  operation  is  finished,  or  after 
a  small  accumulation  has  collected.  The  shells  are  not 
rolled  to  the  next  machine  for  a  further  operation  until 
after  this  inspection. 

It  will  be  seen  from  these  requirements  that  a  me- 
chanical device  is  hardly  applicable  since  it  would  have 
to  work  intermittently,  at  varying  intervals  and  be  used 
for  varying  distances.  This  alternating  of  operation  and 
inspection  is  carried  on  until  the  shell  is  finally  com- 
pleted. 

When  transporting  the  shells  from  machine  to  ma- 
chine, or  more  particularly  when  conveying  them  from 
one  shop  to  another,  or  to  and  from  the  shell  examiners, 
frequent  use  is  made  of  gravity  and  inclined  planes  on 
which  the  friction  has  been  reduced  either  by  lubrica- 
tion or  by  a  roller  path. 

The  simplest  form  of  track  will  best  be  understood 
from  Figure  3.  Two  wooden  battens  or  rails  about  two 
inches  high,  with  the  inner  edges  chamfered  ofl:',  are 
screwed  to  a  bench  a  suitable  distance  apart  to  fit  the 
size  of  shell  to  be  handled,  these  rails  are  well  greased 
and  the  shells  are  placed  on  them  nose  foremost  and 
pushed  along.  This  method  is  more  particularly  em- 
ployed for  finished  shells  in  bond-rooms  and  stores. 

The  roller  runways  or  gravity  conveyors  are  very 
well  known  and  hardly  require  description.  However, 
when  they  are  employed  for  handling  shells  which 
have  a  tendency  to  roll  oft  sideways  some  provision  has 


FIG.    5.      ALVEY-FERGUSON    CO.   ROLLER   CONVEYOR 

to  be  made  to  keep  them  centrally  on  their  prepared 
path.  Such  provision  is  made  in  one  of  two  ways: 
either  the  rails  between  which  the  rollers  are  assembled 
are  sufficiently  wide  to  form  a  guard  rail  and  thus  pre- 
vent the  shell  from  running  off.  or  the  rollers  are  turned 


FIG.   6.      CROSS   SECTION   OF  GRAVITY  WHEEL  CARRIER  FOR  3   TO   / 
INCH    SHELLS 

has  at  the  same  time  guard  rails  reaching  up  to  the 
centre  of  the  9.2-inch  shells  to  make  absolutely  sure  that 
they  will  keep  their  path. 

A  similar  appliance  shown  in  Figure  5,  made  by  the 
Alvey-Ferguson  Company  (Inc.)  consists  of  much 
longer  rollers  and  the  actual  path  of  the  projectile  is 
determined  by  two  steel  angles.  Ordinarj^  gravity  run- 
ways are  also  employed  for  the  conveyance  of  cases 
containing  munitions  to  a  store  or  dump  from  a  landing 
or  unloading  stage  or  else  in  the  contrary  direction. 
Miles  of  these  are  in  use,  not  only  in  the  munition  fac- 
tories, but  also  on  all  the  fighting  fronts  for  accumulat- 
ing and  distributing  munitions. 

When  roller  runways  are  used  in  machine  shops  a 
double  run  is  generally  employed  and  installed  at  the 
back  of  the  operator  and  at  about  the  same  level  as  the 
centre  of  the  lathe.  A  short  overhead  cross  runway 
with  an  H-beam  track  and  travelling  chain  block,  is  used 
to  transport  a  shell  from  the  roller  runway  to  the  lathe 
instead  of  the  wooden  bridge  described  above.  As 
mentioned,  the  roller  runway  is  in  duplicate  to  serve 


CROSS   SECTION   OF   WHEEL  CONVEYOR   FOR  9.2   INCH    SHELLS 


more  than  one  set  of  lathes.  -Ml  shells  arrive  on  the 
same  runway  at  the  back  of  the  operators  who  are  en- 
gaged on  the  same  kind  of  work,  and  when  finished 
they  are  placed  by  them  on  the  second  runway  to  travel 
to  those  workers  who  perform  the  next  operation. 
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\Mien  runwavs  are  used  for  this  class  of  work  in  a      larly  when  travelling  chain  blocks  have  been  installed, 
lachine  shop  they  are  erected  level  as  the  shells  are      as  in  that  case  lifting  the  shells  a  little  higher  is  not  of 


■■Horc/^yood 


FIG.    8.       WOODEN    CAPS    FITTED    TO    CONVEVOR    WHEELS    TO    PREVENT 
DAMAGE  TO  COPPER   SHELL   BANDS 

easily  pushed  along  by  hand  for  short  distances  and  only 
when  they  are  used  for  rough  forgings  is  it  advisable 
to  give  them  a  slight  incline  to  facilitate  moving,  or  even 
sufficient  pitch  for  them  to  proceed  by  gra\it}'. 


FIG.    10.      WHEELED   RLNWAV    WITH    TWO   g.2   INCH    SHELLS 

much  consequence.  Sometimes  they  are  trundled  from 
rolling  benches  or  runways  on  portable  shell  trucks,  the 
1  oiling  bench,  shell  truck  and  center  of  lathe  being  at  the 
same  height. 

Another  method  of  handling  shells  is  by  gravity 
wheel  carriers.  Figures  6  and  7  show  two  examples 
of  these,  the  former  being  of  an  earlier  type.  Thev  are 
now  generally  made  according  to  the  latter.  These 
illusti'ations  practically  explain  themselves,  as  the  prin- 
ciple is  the  same  as  that  of  the  roller  runway.  These 
conveyors  are  made  by  Pantin.  Figure  8  shows  the 
application  of  a  hardwood  roller  to  cover  the  original 
steel  rollers,  which  increases  their  diameter  to  3^-inch. 
These  wooden  coverings  are  made  of   steamed  beech 
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DETAILS    OF    BAND    CONVEVOR    FOR    SHELLS 


and  are  used  for  handling  banded  shells.     Before  the 
banding  process  the  bare  steel  wheels  are  used. 

A  snnilar  runwav  attached  to  a  channel  girder  is 
made  by  Rownson'Drew  &  Clydesdale,  Ltd.,  and  is 
illustrated  in  Figure  Q.  It  is  used  for  shells  from  6  to 
0.2-inch.  When  used  for  shells  in  course  of  manufac- 
ture, plain  steel  wheels  are  also  employed,  and  for 
banded  shells  they  are  tired  with  rubber.  Tliese  con- 
vevors.  when  used  on  an  incline  to  run  by  gravity,  are 
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ELEVATION  OF  CONVEYOR 
ARRANGEMENT    OF    BAND    CON\T;YOR    FOR 


FIG.   9.      WHEELED   RUNWAV    ATTACHED   TO   A   CHANNEL   GIRDER  FIG. 

Some  managers  prefer  to  erect  the  runways  at  the     generally  mounted  at  a  slope  of  4  per  cent,  at  which  the 
floor  level  instead  of  having  them  on  benches]  particu-      shells  run  at  a  speed  of  about  60  feet  per  minute.    For 
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banded  sliells  the  incline  has  to  be  from  7  to  71^^  per 
cent.  Figure  10  shows  a  portion  of  this  conveyor  with 
two  9.2-inch  shells. 


FIG.   13.     het.'Ml  of  ch.mx   for  ff.nnis   shki.l  ro> 

U'itli  regard  to  the  band  conveyor  as  a  shell  carrier, 
we  must  realize  tliat  this  type  is  undoubtedly  at  its  best 
when  dealing  with  a  continuous  load  of  bulk  material, 
for  the  intermittent  handling  of  heavy  individual  loads 
the  band  has  to  be  supported  so  frequently  by  idlers 
that  it  almost  assumes  the  characteristics  of  a  roller 
runway  with  an  endless  band  running  over  it.  Thus 
the  handling  ])rr)lilem  for  shells  is  not  solved  in  the 
best  and  most  economical  way  by  the  adoption  of  the 


Fin.   14.      U-I.IXK  SHKLL  CONVEYOR  IN   USE  FOR   SHELLS   BETWEEN   4.5   AND   9.2   INCH 


band  conveyor,  yet  it  has  some  good  features  and  is  fre- 
quently used  in  I'.ritish  munition  works  for  the  smaller 
sizes;  while  for  handling  shell  cases  it  is  most  suitable 
as  then  none  of  the  abtne  objections  obtain. 

When  using  band  conveyors  for  the  smaller  projec- 
tiles up  to  i8-pounder  shells  it  almost  suggests  itself  to 
cmiiloy  a  troughed  band,  but  such  conveyors  have  proved 
to  be  unsatisfactory,  as  the  rolling  of  the  shells  side- 
way.s  will  cause  the  band  to  run  out  of  its  straight  line, 
causing  "snaking"  over  the  sides  of  the  rollers.  In  the 
majority  of  cases  where  such  convexors  are  used  they 
are  narrow  bands  running  in  flat-bottomed  wooden 
troughs  which  prevent  the  shells  from  rolling  off.  Sup- 
porting rollers,  one  to  two  feet  ajiart,  are  jilaccd  beneath 
the  band  which  is  comjioscd  of  cither  sewn  cotton  duck 


or  leather.  The  band  speed  varies  between  60  and  100 
feet  per  minute ;  maximum  capacity  2,000  eighteen- 
pounder  shells  per  hour. 

A  portion  of  a  standard  band  con- 
veyor, by  Messrs.  Rownson,  Drew  & 
Clydesdale,  Ltd.,  for  i8-pounder 
shells,  is  shown  in  Figure  11.  The 
whole  conveyor  is  mounted  between 
two  channels,  the  idlers  are  of  hard- 
\vood  with  a  ferrule  at  each  end ;  they 
are  pitched  12  inches  apart.  The  skirt 
boards  are  supported  by  angle  brack- 
ets, all  the  idlers  are  carried  in  ball 
hearings.  A  typical  installation  of 
such  a  band  conveyor  in  a  shell  fac- 
tor}- is  given  in  Figure  12  showing  one 
band  conveyor  between  each  two 
rows  of  machine  tools.  In  the  fac- 
tory in  question  2,000  girls  are  em- 
ployed in  the  manufacture  of  eighteen- 
]iounder  shells  as  well  as  smaller  ones. 
This  shop  is  part  of  a  well-known  mo- 
tor works. 

An  interesting  and  more  scientific 
conveyor,  recently  introduced,  is  a 
modification  of  the  well-known  U-link 
or  drag-link  conveyor,  made  by 
Messrs.  Ed.  Bennis  &  Company.  Ltd., 
which  is  illustrated  in  Figure  13.  It 
will  be  seen  that  this  is  practically  a 
U-link  conveyor  supported  on  rails, 
with  running  wheels  for  each  link  of 
EYOR  the     chain,    which    is    12-inch    pitch. 

Each  link  is  provided  with  a  cradle 
composed  of  two  mild  steel  bars  with  a  shallow  V- 
shaped  depression  or  gutter  in  the  center,  the  sides  of 
which  are  lined  with  pieces  of  "Roko"  belting.  A  con- 
veyor similar  to  that  shown  is  used  for  handling  shells 
between  4.5  and  9.2-inch.  Figure  14  is  reproduced 
from  a  photograph  of  this  device. 

To  facilitate  the  more  economical  elevation  of  shells 
from  one  level  to  another,  an  ingenious  appliance  has 
also  been  developed  by  Messrs.  Ed.  Bennis  &  Co.,  Ltd. 
The  contrivance  deserves  special  no- 
tice, for  though  perhaps  not,  at  a 
glance,  easy  to  understand  from  the 
drawing,  Figure  15,  it  is  in  reality 
quite  simple.  This  elevator,  unlike 
the  ordinary  bucket  elevator,  can  only 
raise  or  lower  shells  on  the  rising  or 
descending  strand,  but  without  nego- 
tiating either  the  upper  or  lower  ter- 
minal. The  illustration  shows  a 
])osition  of  the  elevator  in  elevation 
I  it  can.  of  course,  be  of  any  reason- 
able length  between  centers),  handling 
shells  between  four  or  five  floors,  if 
need  be;  there  can,  however,  only  be 
one  receiving  and  one  delivery  point 
e.,  one  for  elevating  and  one  for 
lowering. 

The  elevator  as  .shown  in  the  illustration  rises  at  the 
right-hand  side  and  descends  on  the  left.  As  the  car- 
riers approach  the  first  floor  from  which  shells  are  to  be 
raised  to  an  upper  floor  they  are  in  their  normal  posi- 
tion, the  upper  surface  of  the  projection  being  slightly 
inclined  toward  the  center  line  of  the  elevator.  .\s  one 
of  these  carriers  ri.ses  through  the  floor  it  lifts  the  first 
of  a  series  of  shells  supported  by  four  ]Mongs — which 
interlace  with  the  three  steel  plates  of  the  carrier. 
As  soon  as  the  shell  has  been  lifted  out  of  place  it  rolls 
down  the  slight  incline  and  rests  securely  in  that  posi- 
tion until  it  has  been  elevated  to  tlie  floor  on  which  it  is 
to  be  unloaded.     In  the  meantime  the  next  shell  rolls 


for   each    side, 
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forward  to  be  ready  for  the  next  carrier,  but  the  flat 
end  of  the  carrier  prevents  it  from  doing  so  too  soon. 
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•ipside  down  but  by  the   formation  of  the  back  part, 
which  is  now  uppermost,  it  can  also  hold  a  shell.  When 


AUTOMATIC    I:L 


,EVATI]R    FOR    RAISING    AND  LOWERING    SHELLS 


When  the  carrier  with  its  shell  has  reached  the  upper 
level,  or  just  before,  the  roller  on  its  path  has  diverged 
from  the  straight  into  a  recess,  it  has  therefore  made  a 
movement  toward  the  center  line  of  the  elevator  so  that 
the  other  end  which  supports  the  shell  has  been  low- 
ered, see-saw  fashion,  sufficiently  for  the  shell  to  be  run 
off  by  gravity.  All  the  approaches  for  the  shells  to 
and  from  the  elevator  are  slightly  inclined,  so  that  they 
run  automatically  to  the  feeding  point  and  off  at  the 
delivery  point.  It  will  be  seen  from  the  drawing  that 
whereas  the  ends  of  the  four  prongs  on  which  the 
shells  are  fed  on  are  bent  upward  to  prevent  the  latter 
from  rolling  off,  the  equivalent  on  the  upper  floor  is 
straight  for  the  shells  to  run  over  unimpeded. 

After  passing  the  upper  terminal  the  carriers  descend 


lowering,  the  shells  are  fed  on  in  a  similar  way  only  the 
four  prongs  are  here  pivoted  and  held  in  position  by  a 
balance  weight  until  the  carrier  negotiates  the  feeding 
point,  when  the  prongs  encounter  a  tripper  on  the  car- 
rier bv  which  thev  are  bent  down  so  that  one  shell  can 
roll  on  to  the  carrier.  As  soon  as  this  has  passed  the 
point  the  balance  weight  will  restore  original  conditions. 
The  position  then  is  shown  by  dotted  lines  on  the  draw- 
ing. The  deli\erv  on  the  lower  floor  is  practically  the 
saine  as  that  on  the  opposite  side,  the  carriers  passing 
through  between  similar  prongs  and  simply  allowing 
the  shell  to  roll  oft"  by  gravity. 

H.\NDLiNr,  Empty  Shell  Cases 
Before  leaving  this  subject  it  might  be  of  interest  to 
investigate    the    mechanical    handling    of    empty    shell 
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cases  after  their  return  from  the  front,  as  this  offers 
excellent  scope  for  mechanical  devices,  and  this  fact  is 


IS  Pr  She  1 1  Cases  Mivered 
7  fo  Belt  Longifudir, 


FIG.    l6. 


PORTABLE    ELEVATOR    AND    BAND    CONVEYOR    FOR    HAXDLIXt 
SHELL    CASES 


fully  realized  and  taken  advantage  of.     It  is  obvious 
that   when   lare;e   consio-nments   of   shell    cases   are   re- 


shell  cases  are  in  boxes.  These  are  thousands  of  feet  in 
length,  in  both  long  and  short  lengths;  many  are  inter- 
cepted by  short  elevators  which  drag  the  cases  up  a 
slight  incline  for  the  purpose  of  letting  them  run  down 
again  by  gravity  for  longer  distances.  These  methods 
are  of  American  origin  and  are  too  well  known  to  re- 
quire further  explanation. 

The  method  employed  when  handling  loose  shell  cases 
is,  on  the  other  hand,  of  a  more  novel  character.    They 
are  lifted   vertically  by  special  elevators  and  horizon- 
tally by  band  conveyors  which  are  the  design  of  Messrs. 
Fraser  &  Chalmers,  Ltd.,  who  have  built  the  majorit}' 
of  appliances  for  this  purpose.    These  machines  gener- 
ally deal  with  from  70  to  80  cases  per  minute,  deliver- 
ing them  on  to  12-inch  band  conveyors  which  are  ca- 
pable of   handling  200  per  minute  and  have,   in   fact, 
carried  as  many  as  10,000  in  an  hour.    The  illustration. 
Figure   16,   shows  the  general  arrangement  of  one  of 
these  elevators,  it  is  a  portable  device  and  is  principally 
used  for  stacking  shell  cases ;  the  inclined  elevator  is 
17  feet  8  inches  from  center  to  center,  and  the  center  of 
the  upper  terminal  is   18  feet  above  the  ground  level. 
Th  level  of  the  band  conveyor  into  which  the  elevator 
delivers  is  16  feet  6  inches  above  the  ground  level  and 
is    12    inches   wide.     The   cases   are   conveyed   at  that 
b.eight  and  for  long  distances  for  the  purpose  of  form- 
ing  stacks.      When    feeding   the   ele- 
vator  the   shell   cases   are   placed   by 
girls  on  to  the  small  tra\-  at  the  lower 
terminus,  one  standing  on  each  side; 
the  cases  roll  down  the  tray  to  the  ele- 
vator, each  carrier  of  which  takes  one 
at  a  time. 

Being  portable  these  elevators  can 
be  moved  along  their  track  to  any  part 
of  the  yard  where  used  shell  cases 
have  to  be  unloaded.  Some  of  the 
conveyors  which  have  been  built  for 
this  purpose,  carry  the  shell  cases  for 
distances  of  500  feet  from  the  un- 
packing sheds  to  the  re-forming  sheds, 
and  each  such  conveyor  saves  the 
services  of  between  40  and  50  girls. 

"Tack-trucks"  are  frequently-  in  use 
in  British  munition  works.  These 
are  so  well  known  in  the  Ignited 
States  that  it  is  superfluous  to  describe 
them.  There  is,  however,  one  devel- 
ojiment  of  them,  a  portable  stand  built 
b\-  J.  T.  Hardaker,  Ltd.,  of  Bradford, 
which  is  largely  used  in  conjunction 
with  overload  devices.  These  stands 
or  platforms  are  of  timber  and  are  used  in  precisely  the 
same  way  as  the  usual  "skids."  The  illustrations,  Fig- 
ure 17  and  18  will  be  sufficient  explanation.  The  same 
engineers  also  build  special  shell 
'  transporting  trucks  illustrated  in  Fig- 
ures 19  and  JO.  The  pulling  handle 
is  so  arranged  that  at  an  angle  of  45 
degrees  no  weight  of  the  load  is  on 
the  operator,  and  when  the  handle  is 
upright  the  front  legs  are  in  contact 
with  the  floor  fixing  the  truck  firmly 
in  anv  desired  jiosition ;  these  trucks 
are  well  made  and  fitted  with  ball- 
bearing runners.  The  platforms  are 
48  X  22  inches  in  size,  and  the  height 
from  the  floor  is  36  inches.  The  ac- 
cumulator trucks  which  are  also  used 
FIGS.  19  AND  20.    SHELL  TRANSPORTING  TRUCKS  COMMONLY  USED  iu   great   Variety   are  of   the   "Buda" 

type,     built     by     The     Electromobile 

quantities  viill  occasionallv  have  to  be  handled.  (  Leeds )   Ltd.  Company,  of  Leeds,  but  as  they  are  of 

This  task  is  performed  bv  gravity  runways  while  the     American  origin  the  mere  recordmg  of  their  use  will 
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turned  they  must  be  stacked  immediately,  either  in  the 
cases  or  loose.  To  keep  pace  with  the  unloading  op- 
erations and  not  to  delay  the  railway  trucks,  enormous 
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suffice  for  the  purposes  of  an  article  of  this  length. 
In  addition  to  the  numerous  methods  of  floor  traffic 
for  handling  shells,  we  must  also  mention  the  two- 
wheeled  "Sherriff"  shell  carrier,  made  for  several  sizes 
of  steel  billets,  forgings  and  shells.     Figure  21  and  22 


l-II-i.    21.       .sHKI.L    lAKKlKK    USKIl    I.N     .\iL.\IIIU-\     WORKS 

illustrate  this  carrier  enipt\',  and  when  handling  a   12- 
inch  howitzer  shell. 

In  some  of  the  shell  factories,  during  the  heat  treat- 
ment of  shells  the  hollow  forgings  are  supported  dur- 
ing the  process  of  cooling  on  four-wheeled  trolleys 
running  on  rails.  These  trolleys  are  constructed  of  mild 
steel  channels  and  girders,  the  main  frame  supporting 
six  transverse  channels,  each  of  which  is  provided  with 
four  long  pins  or  bolts,  on  which  the  shells  are  su|j- 
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FIG.   22.      CORKIER    IN    USK    WITH    12    INCH    HOWITZER    SHELL 

ported  like  bells,  the  blanks  being  thus  prevented  from 
touching  each  other  and  having  air  circulation  all 
around. 

H.\XDLiNG  Explosives 

So  much  for  the  handling  of  shells  while  supported 
from  below.  Explosives  are  always  handled  in  this 
manner  but  as  the  conveyors  for  the  pvirpose  only  diflrer 
very  slightly  from  the  methods  employed  in  handling 
other  bulk  materials  there  is  not  much  to  say  undei  this 
head. 

Belt  conveyors  of  a  special  construction  are  used  for 
handling  T.N.T.  Figure  23  represents  a  cross  section 
through  such  a  conveyor,  the  width  of  which  is  16 
inches.  The  conveyor  frame  as  shown  is  of  well  sea- 
soned pine,  while  the  trough  itself  is  of  birch.  The 
main  supports  are  pitched  about  6  feet  6  inches  apart, 


;>nd  every  second  one  is  fitted  with  an  idler  roller  for 
supporting  the  return  band.  The  belt  is  of  solid  woven 
cotton,  and  on  the  carrying  side  works  in  a  slightly  gut- 
tered trough  instead  of  the  usual  idlers.  The  speed  of 
travel  is  about  60  feet  per  minute.    The  operation  is  as 
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FIG.    23.      BELT    CONVEYOR    FOR    H.\NDLIXG    T.    N.    T. 

follows:  The  T.X.T.  after  solidifying  in  the  vats  is 
broken  into  pieces  of  a  size  which  can  easily  be  shov- 
eled into  the  trough  of  the  conveyor  in  which  the  band 
moves  it  along;  this  material  is  delivered  into  a  crusher 
rt  the  terminal  of  the  conveyor  which  has  a  slightly  up- 
ward incline,  where  the  larger  pieces  are  cracked  to  a 
more  uniform  size  and  packed  into  barrels.  This  con- 
vevor  is  made  bv  the  Hepburn  Convevor  Co.,  Ltd.,  of 
Wakefield. 

Common  rubber  and  camas  bells  running  on  trough- 
ing  idlers  of  the  ordinary  type  are  also  in  use  in  ex- 
plosive works,  where  deliquescent  materials  are  to  be 
handled;  a  16-inch  conveyor  of  this  kind,  made  by  the 
same  engineers,  has  a  capacity  of  30  tons  per  hour. 

The  tipping  tray  conveyor  of  Alessrs.  Babcock  & 
\\  ilcox,  Ltd.,  is  preferred  in  some  of  the  e.xplosive  fac- 
tories for  handling  T.N.T.  and  ammonium  nitrate  to  the 
band  convevor. 


In  order  to  help  the  sailors  and  soldiers  to  get  back 
into  civil  life  as  quickly  and  as  easil}-  as  possible,  the 
Ministr}-  of  Labor  propose  to  use  the  machinery  of  the 
Employment  Exchanges,  which  is  the  only  national  or- 
ganization sufficiently  strong  for  the  purpose,  but  in 
order  to  assist  the  Ministr_\-  and  the  exchanges  to  carry 
out  the  task  which  will  be  imposed  on  them,  the  Min- 
ister of  Labor  proposes  to  invite  the  employers'  associa- 
tions and  trade  unions  to  give  him  the  fullest  possible 
assistance,  both  centrally  and  locally.  In  the  first  place, 
a  Central  Committee,  to  be  known  as  the  Labo'-  Reset- 
tlement Committee,  has  been  set  up,  consisting  of  rep- 
resentatives of  the  employers  and  the  trade  unions  in 
the  principal  industries  in  equal  numbers,  together  with 
representatives  of  the  Departments  concerned  with  de- 
mobilization. The  ^linister  of  Labor  will  be  Chairman 
of  the  Committee,  and  he  has  appointed  Lord  Burnham 
to  be  ^^ice-Chairman.  To  this  Committee  the  Minister 
will  look  for  advice  and  information  on  all  general 
questions  affecting  resettlement. — The  British  Ministry 
of  Labor. 


April  1918 


277 


dmctivo    Work 

Sy   F.  C.  Myers 


r^ 


m 


There  are  Izco  i;ciicral  lyfres  of  electric  trucks  for  in- 
dustrial uses.  A  carrier  truck  after  lifting  its  load  or 
being  loaded  carries  it  from  place  to  place.  The  tractor 
type  pulls  loaded  platform  trucks.  Seven  examples 
shoTi:  hoiv  men,  ranging  from  a  fnv  to  several  hundred 
in  plants  of  various  industries,  have  been  released  from 
the  icork  of  handling  material  through  the  installation 
of  these  trucks. 

Mr.  Fred.  C.  Myers  has  had  an  extensive  e.rperience 
in    the   n\r  and  npplicatimi   of  cleclricat  machinery,   in- 


cluding one  and  a  half  years  in  the  testing  and  inspec- 
tion department  of  the  Chicago  &■  Northwestern  Rail- 
road; one  year  in  the  process  inspection  department  of 
the  Western  Electric  Company.  Later  he  ivas  manager 
of  the  Indiana  Foundry  &  Machine  Company,  South 
Bend,  Indiana,  for  ten  years  editor  and  industrial  in- 
vestigator for  the  IV.  R.  C.  Smith  Publishing  Company, 
and  during  the  last  one  year  and  a  half  has  been  in- 
dustrial investigator  for  the  Society  of  Electrical  De- 
iclopment.  Inc. 


,\   CARRIER   TRUCK    IN    USE,   SHOWING 

.XE  of  ihe  commonest  jobs  in  any  manufacturing 
plant  is  that  of  the  trucker.  The  commonest  of 
common  labor  seemed  fitted  for  this  work.  The 
principal  requirement  is  brawn  and  plenty  of  it.  The 
men  with  the  biggest  biceps  are  given  the  trucking  jobs. 
Xo  attention  is  paid  to  what  the  men  have  from  the 
neck  up. 

So  the  movement  of  material  about  plants  and  from 
one  department  to  another  is  delayed  and  the  work  of 
skilled  workmen  hampered  with  a  lessening  of  produc- 
tion. Desperate  measures  have  been  resorted  to  b)' 
some  manufacturers.  The  number  of  truckers  has 
been  increased  in  some  instances  so  that  the  men  are 
actually  in  one  others  way.  The  results  of  such  prac- 
tice is  tf)  cut  down  productivity  still  more. 

There  is  a  way  out  of  the  difficulty.  Use  mechanical 
means  for  moving  goods.  One  of  the  most  versatile 
machines  for  this  purpose  is  the  small  electric  industrial 
truck.  It  can  be  used  in  the  aisles  of  most  plants.  It 
takes  little  room  and  can  be  operated  in  close  quarters. 
The  design  is  such  that  the  operator  need  not  have 
more  than  mediocre  intelligence. 

Principle  of  Design 
The  jirinciple  of  design  is  the  same  as  in  the  larger 
f.ut-of-dr)or  trucks.  They  have  electric  motors  sup- 
plied with  current  froin  storage  batteries.  The  driving 
mechanism  is  so  arranged  that  if  the  driver  steps  from 
his  place  or  leaves  his  seat  the  brakes  are  automatically 
applied  and  the  machine  stops.  The  speed  is  controlled 
so  that  the  machine  cannot  be  driven  bevond  a  certain 
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predetermined  rate.  Steering  is  done  b\  one  hand 
while  the  other  hand  is  on  the  driving  lever.  If  the 
driver  moves  his  hand  from  the  driving  lever  it  imme- 
d'ately  returns  to  neutral  and  the  brakes  are  applied. 

The  current  cannot  be  turned  on  fast  enough  to  dam- 
age either  the  batteries  or  the  motor.  All  lubrication  is 
accessible  and  the  batteries  can  be  charged  without  re- 
moving them  from  the  machine.  If  the  machine  is  to 
be  operated  continuously  the  batteries  can  be  removed 
rend  charged  batteries  placed  in  the  battery  ho.x  and 
connected  up  in  less  than  five  minutes.  The  time  de- 
pends largely  on  the  apparatus  available  for  handling 
the  batteries  or  the  amount  of  help  at  hand.  Usually 
two  men  with  a  small  crane  can  disconnect  a  discharged 
battery,  remove  it,  put  a  charged  battery  in  place  and 
connect  it  up  in  about  four  minutes. 

Where  trucks  are  to  be  used  continuously  extra  bat- 
teries must  be  provided  .^o  that  while  one  is  working 
another  can  be  on  charge.  One  large  company  has 
found  that  where  a  fleet  of  trucks  is  in  service  contin- 
uously 1.4  times  the  number  of  trucks  will  give  the 
number  of  batteries  to  maintain  constant  operation. 
It  is  common  practice  to  charge  during  the  noon  hour 
or  at  everv  other  period  wlien  the  trucks  will  not  be 
in  service  for  from  half  an  hour  to  an  hour.  This 
boosting  of  the  battery  charge  is  eft'ective  in  reducing 
the  number  of  batteries  required.  Where  single  trucks 
are  used  this  short  charge  given  during  the  noon  hour 
will  help  boost  the  truck  through  a  hard  day  and  may 
[irevent  a  slowing  up  of  the  delivery  work  late  in  the 
afternoon  when  every  working  minute  is  valuable. 
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Two  General  Types  of  Trucks 
There  are  two  general  types  of  electric  trucks  adapted 
to  industrial  work.  Each  has  its  field  and  each  will  be 
found  economical  under  certain  conditions.  The  earner 
trucks  carry  their  load.  Tractor  trucks  carry  no  load 
but  pull  their  load  behind  them  as  does  a  locomotive. 
Neither  type  of  truck  depends  on  tracks  or  special 
roadway,  although  the  kind  and  condition  of  floors  and 
platform's  will  have  an  important  bearing  on  the  size  of 
the  load  that  a  truck  will  handle.  Grades  up  to  15  de- 
grees can  be  negotiated  without  trouble,  but  the  steep 
ness  of  the  grades  to  be  encountered 
will  materialy  cut  down  the  number  of 
pounds  that  can  be  carried  or  hauled  at 
a  time. 

It  will  be  well  for  manufacturers  in- 
tending to  use  trucks  to  look  to  the  con- 
dition of  their  floors  and  platforms. 
Even  the  yards  will  bear  consideration, 
because  these  trucks  can  operate  out-of- 
doors  as  well  as  in.  One  large  user  of 
these  trucks  has  found  it  a  paying  in- 
vestment to  lay  concrete  roadways,  see 
Figure  i.  Another  has  a  portable  track. 
Figure  2,  which  can  be  moved  without 
much  trouble  as  routes  change.  Long 
ramps  are  installed  to  ease  the  grades, 
thus  making  the  load  of  the  trucks  more 
nearl\-  e(|ual  the  ca]iacit\-  nn  levels. 

Carrier  1'rucks 

Carrier  trucks,  two  types  of  which 
are  shown  in  Figures  3  and  4,  carry  the 
load.  Figure  5  is  a  common  style  with 
the  ordinary  platform  top.  The  platform  may  be 
changed  to  meet  any  special  conditions.  .\  com- 
paratively new  development  is  the  lifting  platform  type 
of  carrier  truck.  It  was  designed  to  meet  the  demand 
for  a  truck  which  could  be  used  where  the  loads  could 
be  piled  on  platforms  and  the  platform  and  the  load 
transported  from  place  to  place.  Its  purpose  is  to  re- 
place the  manually  operated  lifting  truck  which  has  be- 
come so  common  in  large  manufacturing  concerns.  The 
loads  that  can  be  handled  by  these  machines  range  up  to, 
4,000  pounds  each.  All  the  work  of  lifting  and  carrying 
is  done  by  power,  the  operator  simply  standing  in  his 
position  and  operating  the  proper  levers  as  shown  in 
the  illustration  on  page  277. 
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Tr.vctor  Trucks 

Tractor  trucks  do  not  carr_\-  anything  but  the  battery 
and  the  driver.  They  haul  their  load,  see  Figure  7.  In- 
stances have  been  noted  by  the  writer  where  16  trailers 
loaded  with  castings  have  been  drawn  successfully,  by 
one  of  these  tractors.  L'sually  two  men  operate  a  trac- 
tor and  its  train ;  one  does  the  driving  and  the  other  at- 
tends to  the  coupling  and  uncoupling  of  the  load.  In 
this  way  large  amounts  of  material  can  be  handled  at  a 
very  low  cost. 

It   is   especially   interesting  to   note   that   several   in- 


FIG.    3.      A    CARRIER    ELECTRIC    TRUlK 

genious  couplings  have  been  developed  so  that  the 
trains  track  the  tractor.  Square  corners  can  be  turned, 
Figure  8,  and  winding  aisles  can  be  negotiated  without 
the  cars  behind  cutting  the  corners  and  thus  doing  dam- 
age to  themselves,  their  load  or  surrounding  material  or 
doors.  One  or  two  automatic  coupling  and  uncoupling 
devices  have  recently  been  brought  out,  but  usually  this 
work  is  done  by  hand. 

What  has  been  done  by  these  trucks  in  the  way  of 
producing  savings  in  labor  and  time  can  best  be  shown 
bv  citing  some  actual  instances.  The  names  of  the  firms 
cannot  "be  given,  but  the  results  are  taken  from  actual 
observation.  Several  makes  of  trucks  are  included  in 
these  results. 
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FIG.   4.      ANOTHER    TYPE   OF   CARRIER   TRUCK 

E.x.AMPLEs  OF  Savings 
licultural    implement    manufacturer. 


riovernment  work. 


who    is 

n-t<Tllcd  electric  truck--   with 


plates.  Some  of  the  grades  are  as 
steep  as  17  degrees  and  range  from 
25  to  100  feet  in  length.  The  speed 
is  approximately  four  miles  per  hour. 
In  an  automobile  factor}-  the  truck- 
ing gang  was  reduced  by  64  men  by 
the  installation  of  eight  electric  indus- 
trial trucks  of  various  types  varying 
with  the  kind  of  work  to  be  done. 
The  average  load  in  this  case  is  small, 
about  1000  pounds,  and  the  floor  areas 
good.  Xot  only  is  there  now  no  con- 
gestion at  any  point  but  the  finished 
parts  are  handled  with  less  breakage 
iind  damage  than  under  the  old 
method. 

.\    manufacturer   of    electrical    de- 
\ices  has  cut  15  men  from  his  truck- 
ing gang.    In  this  case  a  carrier  truck 
and  a  tractor  are  being  used.     Some 
of    the   work    is   on    good   floors  and 
some    over     rough     roadwa\s.      The 
speed  is  45^2  miles  an  hour  and  the 
loads    vary    between    1500    and    2000 
pounds.     The  average  length  of  haul 
is  1500  feet  and  the  steepest  grade  is  about  icS  degrees. 
-A.  rubber  manufacturer  has  found  that  two  trucks,  a 
carrier  and  a  tractor,  have  materially  reduced  his  truck- 
ing bills.     In  this  plant  the  saving  is  difficult  to  state  be- 


llie  following  results :  Six  tractor  trucks  are  being  used 
to  move  raw  materials  and  parts  from  one  department 
to  another.     Formerlv  the  work  was  being  done  by  30 


FIG.  8.      TRACTOR  TRUCKS    WITH 
EASY    TURN 
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TRUCK    HAULING    TRACTORS    LOADED    WITH 
STEEL 


cause  of  the  seasonableness  of  the  work.  The  trucks 
are  being  used  for  transporting  raw  materials  and  fin- 
ished products.  Special  attention  has  been  paid  to  re- 
moving finished  work  from  the  machines  using  both 
trucks,  either  as  carriers  or  tractors,  as  the  case  seemed 
to  demand. 

In  another  njbber  works  16  trucks  freed  160  men  for 
(.ther  work.  This  tire  company  uses  the  trucks  for 
i  very  kind  of  hauling  in  the  plant  and  from  deiiartment 
to  department.  The  loads  run  as  high  as  3200  pounds 
.ind  the  length  of  haul  varies  from  600  to  1200  feet. 
'  ligh  speed  is  the  rule,  the  trucks  running  from  8  to  12 
nlcs  jier  hour.  There  are  no  grades  and  the  floors  are 
.■.ood  and  concrete. 

A  manufacturer  of  electric  wire  and  cable  says  that 
his  seven  industrial  trucks  are  doing  work  for  which 
men  could  not  be  obtained.  His  entire  method  of  manu- 
facture has  been  adapted  to  the  use  of  these  trucks. 


men,  with  all  kinds  of  hand  trucks,  from  the  2-wheeled 

truck  to  the  familiar  Renolds  truck.     The  new  tractors 

are  drawing  an  average  load  ranging  from  4000  to  8000     There  are  practically  no  grades  and  the  loads  range  from 

pounds   over   floors   of   brick,    wood   blocks   and    steel      :ooo  pounds  to  4000  pounds  over  wood  and  concrete 
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floors.     These  trucks  travel  from  2  to  5  miles  per  hour 
according  to  the  work  being  done. 

An  ammunition  factory  is  using  25  electric  industrial 
trucks  for  moving  material,  which  under  the  old  meth- 
ods would  require  500  men.  The  hauls  are  exception- 
ally long  in  this  case,  averagmg  2640  feet  and  the  Joads 
are  l>eavy,  about  3500  pounds.  These  long  hauls  are  es- 
pecially well  adapted  to  electric  truck  work  as  it  is  under 
such  conditions  that  the  saving  will  be  largest.  In  this 
case  part  of  the  route  of  the  trucks  is  over  gravel  road- 
way out  of  doors. 

F.\cTORS  IX  Application  .wd  Oper.\tion 

These  seven  examples,  taken  from  a  varied  list  of 
roanufacturing  plants,  demonstrate  what  savings  have 
been  eftected  and  the  general  conditions  under  which 
this  type  of  material  handling  equipment  is  being  used 
advantageously.  The  results  have  been  gathered  from 
the  files  of  the  users  without  regard  to  the  make  of 
truck  in  service.  For  short  hauls  where  the  routes  are 
irregular  and  where  the  loads  can  be  handled  by  the 
driver  the  carrier  truck  is  perhaps  the  more  common. 
For  hauls  following  regular  routes  and  where  there  is 
sufficient  work  to  keep  trucks  going  all  the  time  with 
loading  and  unloading  gangs,  the  tractor  seems  to  be 
the  best  adapted,  reducing  the  cost  of  transporting  ma- 
terial. There  is  no  hard  and  fast  rule  that  can  be  laid 
down.    Each  case  must  stand  on  its  own  merits. 

The  cost  of  operation  depends  on  so  many  conditions 
that  tliose  obtained  in  one  plant  would  not  hold  in  a 
similar  one  across  the  way.  An  average  of  a  large  num- 
ber of  installations,  however,  places  the  cost  of  daily 
operation  for  a  lo-hour  day  at  close  to  $1.20,  adding  in 
interest,  depreciation  and  upkeep.  It  may  run  higher. 
or  it  may  be  materially  lower. 

Much  of  the  operation  cost  depends  on  the  work  being 
done  and  the  time  the  truck  is  actually  at  work,  that  is. 
moving  material.  All  time  lost  waiting  for  a  load  or 
v.'aiting  to  be  unloaded  is  lost  time  during  which  interest 
and  depreciation  are  mounting  up  and  these  are  two  of 
the  heavy  charges. 
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Superintendent  of   }i'omen,  Ross  Rifle   Company 

WE  are  at  war.  Our  men  are  sacrificing  their 
lives  for  the  World's  liberty  "over  there"  in 
Xo  Man's  Land,  and  we  men  and  women  at 
home  must  give  of  our  best — we,  the  soldiers  in  the 
shops. 

Factory  management  must  meet 
war  conditions.  Women  are  in  the 
tight  to  supplement,  not  supplant 
men.  If  it  takes  four  industrial  men 
or  women  at  home  to  keep  one  brave 
soldier  supplied  at  the  front,  then  we' 
must  have  four  industrial  soldiers, 
that  one  brave  soldier  in  uniform 
may  be  made  sure  of.  I 

W  e  soldier  women  do  not  want  to  ! 

be  coddled;  we  want  but  clean  san 
itary  surroundings  for  health's  sake 
good  lighting  and  a  contrivance  of 
sorts    to    husband    our    strength,    to  I 

help  us  keep  in  the  game.  We  rec-  ' 

ognize  that  not  being  built  as  pow- 
erfully, nor  generally  as  tall,  nor  with  the  arm  reach 
of  men,   factory  managers  must  equalize  the  standard 
height  and  reach  of  machines  to  our  build.    It  is  so  sim- 
ple a  matter.    Just  provide  suitable  stools,  lengthen  the 


machine  handles,  etc.,  and  establish  at  intervals  a  ten- 
minute  rest  period  to  ease  up  our  unaccustomed  muscles. 

A  hospital  and  a  canteen  are,  of  course,  recognized 
as  part  of  the  equipment  of  all  up-to-date  plants. 

The  accompanying  chart  shows  the  women's  organi- 
zation in  the  Ross  Rifle  Company's  plant,  Quebec,  P.  Q., 
Canada. 

The  woman  assistant  to  the  foreman,  or  supervisor, 
is  in  charge  of  the  office,  engages  the  women  employees 
— knowing  the  technical  requirements  of  the  jobs  to  be 
filled — suggests  transfers  and  work  adaptable  to  indi- 
vidual physical  conditions,  regulates  differences  be- 
tween sub-foremen  (or  others),  and  relieves  the  fore- 
man of  all  detail  work,  thus  permitting  him  to  give 
his  full  attention  to  production.  The  matron,  who  is 
in  charge  of  department  cloak  and  wash  rooms,  is  un- 
der the  supervision  of  this  woman  assistant. 

.Superintendent  of  Women 

The  superintendent  of  women  reports  directly  to  the 
general  manager,  and  holds  an  executive  position  on  the 
staff  of  the  factory  management.  Her  duties  are  many 
and  responsible. 

( Applicants  for  this  position  must  be  carefully  con- 
sidered. Women  can,  to  some  extent,  learn  to  instruct 
and  learn  to  manage,  but,  fundamentally,  such  capacity 
must  be  born  in  them.  I 

The  duties  of  the  superintendent  of  women  are :  To 
supervise  the  women's  enii>loyment  biu'eau.  women's 
hospital,  women's  rest  room,  and  women's  canteen.  She 
is  also  responsible  for  the  sanitary  conditions  where 
v.omen  are  working. 

The  superintendent  of  women  discusses  daily  with 
the  assistant  to  the  foreman,  operators'  production, 
health  and  conduct,  department  conditions  and  reasons 
for  transfers,  and  in  this  way  is  of  invaluable  assistance 
to  the  management  in  controlling  the  labor  turnover. 

St.\nd.\rd  of  Tr.mning  for  Superintendent  of 
Women 

W'omen  aspiring  to  factory  executive  control  must 
begin  as  a  machine  operator,  and  go  through  the  ordin- 
arj'  routine  common  to  all  operators  in  the  plant.  The 
l)sycholog\^  of  this  training  is  important  in  disciplining 
women  to  accustom  them  to  the  discipline  and  routine 
of  factory  life,  which,  in  turn,  they  impress  upon  others. 
In  this  training  in  factory  routine  and  discipline  lies 
ability  for  tactful  handling  of  employees,  and  success 
in  executive  control. 

Remember  we  go  into  the  factory  because  it  is  war, 
and  the  extraordinary  force  that  carries  us  on — we 
who  have  never  known  factorv  life  before  as  machine 
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operators — carries  us  with  an  indomitable  will  to  learn 
and  put  into  practice  in  months,  what  in  peace  time 
would  be  unheard  of  in  man  or  woman  except  after 
\ears  of  training  under  experienced  superintendents. 
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Depreciation  and  Its  Relation  to 
Industrial  Appraisement 

By  Charles  W.  McKay 


Every  industrial  executive  should  know  the  fair 
value  of  the  property  under  his  control  and  be  able  to 
substantiate  that  valuation.  To  obtain  this  figure  there 
must  be  known  the  present  or  the  depreciated  value 
of  the  properties.  In  this  article  the  causes  of  deprecia- 
tion are  given  and  its  method  of  computation  shown 
by  a  few  examples. 

'HE  determination  of  the  fair  value  of  an  indus- 
trial property  must  be  predicated  upon  the 
consideration  of  other  factors  besides  the  repro- 
duction cost,  even  though  the  reproduction  cost  is  so 
constituted  as  to  provide  for  the  inclusion  of  the  intan- 
gible as  well  as  the  tangible  assets.  Even,'  industrial 
valuation  must  include  a  determination  of  the  present 
or  depreciated  value  of  the  propert}-.  If  a  buyer  is 
contemplating  the  purchase  of  an  industrial  plant  he 
naturally  wishes  to  know  the  reproduction  cost,  for  the 
reproduction  cost  gives  him  an  idea  of  how  much  it 
would  cost  him  to  build  a  similar  plant,  and  in  this  way 
E.ffords  some  measure  of  the  value  of  the  plant  under 
consideration.  However,  if  he  is  a  wise  investor,  he 
will  be  equally  interested  in  the  present  or  depreciated 
value  of  the  plant  whose  purchase  he  is  contemplating. 
Every  industrial  manager  realizes  that  his  property 
is  constantly  undergoing  a  lessening  in  value,  though 
often,  he  may  be  at  a  loss  to  know  just  how  to  deter- 
mine   the    accrued 


There  are  four  causes  for  the  depreciation  of  industrial  property: 

1.  Property  depreciates  as  a  result  of  its  normal  use. 

2.  Property  depreciates  as  a  result  of  age  and  physical  decay. 

3.  Property  depreciates  due  to  the  fact  that  certain  of  its  com- 
ponent elements  become  inadequate  to  serve  the  purpose  for  which 
they  were  originally  installed. 

4.  Property  depreciates,  because  certam  of  its  parts  such  as 
equipment,  become  obsolete 


depreciation  at  any 
given  date.  The 
engineering  a  p  - 
praisal  forms  an 
excellent  basis,  not 
only  for  determin- 
ing the  exact  con- 
dition of  the  prop- 
erty at  any  specific 
time  but,  also,  for 
evolving  a  method 
of  making  good  the  i,™;i;illllli;illmllmlllll"l""lll™liliii""l"""'"""""»™"""5""""""""^ 
monetary  loss 
caused  by  depreciation. 

Before  considering  these  two  functions  of  the  ap- 
praisal in  industrial  management  it  may  be  \vell  to 
review  brieflv  the  discussion  of  depreciation  given  in 
the  article  o'n  the  subject  of  "Industrial- Valuation" 
published  in  the  November  issue  of  Industri.^l  M.-vn- 

y>C.EMEXT. 

Four  C.\uses  of  Industri.\l  Depreci.'\tion 
The  four  principal  causes  of  depreciation— use,  age, 
inadequacy,  obsolescence — are  constantly  at  work  to  ef- 
fect a  lessening  in  property  values.  Depreciation  due  to 
use  may  be  partially  offset  by  current  repairs.  There 
comes  a  time,  however,  in  the  life  of  every  industrial 
machine  when,  no  matter  how  well  it  may  have  been 
maintained,  it  is  cheaper  to  discard  it  than  to  attempt  to 
letain  it  as  a  part  of  the  operating  plant.  This  state- 
ment also  applies  to  the  depreciation  resulting  from  age. 
Inadequacy  and  obsolescence  depreciation,  however, 
may  be  entirely  independent  of  use  and  physical  decay. 
A  machine  that  is  almost  new  may  have  to  be  discarded 
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because  of  an  increased  demand  for  the  commodity  it 
manufactures.  In  other  words,  it  may  have  to  be  re- 
placed by  a  machine  of  larger  capacity.  Likewise,  a 
machine  may  have  to  be  removed  from  service  because 
of  the  development  of  newer  and  more  economical  types 
for  accomplishing  the  same  work.  In  fact,  obsolescence 
is  a  most  important  factor  in  industrial  depreciation. 

EXTR.\0RDINARY  DEPRECIATION 

There  is  still  another  cause  of  industrial  depreciation 
which  may  be  called  "extraordinary  depreciation."  Ex- 
traordinary depreciation  is  that  due  to  unusual  causes, 
such  as  fires,  floods  and,  possibly,  severe  wind  storms. 
Fortunately,  however,  we  do  not  have  to  concern  our- 
selves with  extraordinary  depreciation  in  the  deter- 
mination of  the  present  value  of  an  industrial  property 
or  in  the  determination  of  depreciation  reserve  funds, 
due  to  the  fact  that  this  phase  of  depreciation  is  usu- 
ally amply  provided  for  by  insurance  policies. 

„ „     A    Simple   Illus- 


tration 
Possiblv     t 


real  significance  of 
present  value  and 
its  relation  to  in- 
dustrial appraise- 
ment may  be  made 
clearer  with  the 
aid  of  a  simple  il- 
lustration. Assume 
""    ,"      '"  that  the   reproduc- 

tion cost  of  a  g^ven 
machine  is  found  to  be  $100  and  that  the  machine  is 
five  years  old  at  the  date  of  appraisal.  From  life 
tables,  or  from  previous  experience  in  industrial  ap- 
praisement, the  engineer  may  find  that  machines  of 
the  size  and  type  of  the  one  under  consideration  usu- 
ally last  about  ten  years,  and  that  this  ten-year  life 
1.II0WS  for  all  four  depreciatory  factors,  i.  e.,  use,  age, 
inadequacy  and  obsolescence.  He  may  further  find 
that  the  machine  will  have  a  certain  value  at  the  end 
of  its  ten-year  life,  this  value  being  that  residing  in  the 
metals  of  which  it  is  composed.  In  other  words,  most 
industrial  machinery  may  be  broken  up  and  sold  to 
the  junk  dealer  after  it  is  retired  from  service.  If  this 
lunk  value  is  assumed  to  be  $10,  the  wearing  value — 
that  portion  of  the  total  value  which  will  actually  pass 
out  of  existence  during  the  ten-year  life  of  the  machine 
—will  be  $100  less  $10  or  $90.  VVc  may  assume  that 
this  depreciatory  process  will  take  place  at  a  uniform 
I  ate.  If  such  be  the  case  the  machine  in  question  will 
depreciate  at  the  rate  of  one-tenth  of  $90  or  $9  a  year. 
The  accrued  depreciation  at  the  date  of  the  appraisal 
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will,  therefore,  be  S9  x  5  years,  or  $45,  and  the  present 
value  will  be  $100  less  $45  or  $55. 

In  determining  the  present  value  of  the  machineiy 
and  equipment  of  a  large  industrial  company,  it  is  sug- 
gested that  the  foregoing  method  be  adopted  in  apprais- 
ing the  more  important  elements  of  plant.  However, 
results  thus  obtained  should  not  be  taken  as  final.  They 
should  be  supplemented  by  a  careful  inspection  of  each 
machine,  making  due  allowance  for  its  actual  condition 
as  found  at  the  appraisal  date.  For  instance,  if  the  ma- 
chine cited  in  the  foregoing  illustration  was  assumed  to 
liave  a  theoretical  present  value  of  $55,  and  it  was 
subsequently  found  upon  inspecting  the  machine  that 
it  was  in  excellent  physical  condition  and  probably 
would  have  a  remaining  life  of  considerably  more  than 
five  years,  the  present  value  should  be  raised,  the 
amount  of  increase  being  dependent  upon  the  best 
judgment  of  the  appraisal  engineer.  On  the  other  hand 
if  the  machine  was  found  to  be  in  very  poor  condition, 
the  theoretical  present  value  of  $55  should  be  corre- 
spondingly depreciated. 

In  the  space  allotted  to  this  article  it  is  impossible  to 
prescribe  detailed  methods  for  determining  the  present 
value  of  all  of  the  machiner}'  and  equipment  to  be 
found  in  even  the  smallest  and  simplest  form  of  indus- 
trial plant.  Suffice  it  to  say  that  the  method  outlined 
above  will  afford  an  excellent  basis  for  determining  the 
present  value  of  the  more  costly  elements  of  plant. 
Large  groups  of  equipment  composed  of  items  of  rela- 
tively small  individual  value  may  be  appraised  by  more 
approximate  methods.  For  instance,  in  determining  the 
present  value  of  the  tool-room  equipment:  It  would 
obviously  be  a  costly  and  useless  operation  to  go 
through  the  steps  suggested  in  the  foregoing  illustration 
in  determining  the  present  value  of  every  individual 
item.  The  appraiser,  however,  from  his  previous  ex- 
perience in  similar  problems,  will  be  able  to  form  a 
general  idea  of  the  condition  of  the  tools  by  making  a 
rapid  survey  of  the  tool-room ;  and,  furthermore,  he 
will  be  able  to  assign  a  present  value  for  the  tool-room 
equipment  as  a  whole,  which  will  be  reasonably  accurate. 

Depreci.^tiox  of  Coll.\ter.al  Costs 

Collateral  costs  should  be  depreciated  at  the  same 
rate  as  the  direct  construction  costs,  for  the  reason  that 
they  are  really  part  and  parcel  of  the  cost  of  the  physi- 
cal propertv'.  When  the  total  reproduction  cost  and  the 
total  present  value  of  the  inventoriable  propertv'  have 
been  obtained,  the  latter  divided  by  the  former  will 
give  a  ratio  which  may  be  applied  to  the  collateral  costs 
to  obtain  their  depreciated  value. 

Many  of  the  items  of  intangible  value  are  not  depre- 
ciable. For  instance,  good-will,  cost  of  establishing 
business  and  cost  of  financing — assuming  tliat  the  com- 
pany whose  property  is  under  appraisement  is  success- 
ful— usually  have  a  tendency  to  appreciate  rather  than 
to  depreciate.  Certain  other  of  the  intangible  items 
are  depreciable,  however.  Patent  rights  and  limited- 
term  contracts  decrease  in  value  as  they  grow  older. 
Take,  for  instance,  the  case  of  a  manufacturing  com- 
pany owning  exclusive  patents  with  a  life  of  approxi- 
mately 17  years.  At  the  end  of  the  17-year  period,  in 
all  probabilit}',  tliese  patents  will  become  common  prop- 
erty and  the  company's  competitors  can  make  use  of  the 
ideas  underlying  the  patents  in  manufacturing  a  sim- 
ilar commodity. 

Obviously  then,  if  a  reproduction  cost  is  assigned  to 
patent-rights  this  reproduction  cost  should  be  depreci- 
ated at  such  a  rate  that  it  will  have  a  zero  value  at  the 
time  the  patents  expire.  Again,  if  a  company  is  fortu- 
nate enough  to  possess  a  contract  for  raw  material  or 


fuel  over  a  period  of,  say,  ten  years,  the  value  of  this 
contract  on  a  reproduction  basis  should  be  depreciated 
annually  so  that  it  will  be  entirely  written  oft  the  books 
at  the  expiration  of  the  contract.  Take,  for  instance, 
the  case  of  a  company  that  has  a  contract  for  coal  at  $2 
a  ton  for  a  period  of  five  years.  It  may  happen  that 
during  the  life  of  the  contract  the  price  of  coal  has 
appreciably  increased,  so  that  at  the  end  of  the  five-year 
period,  it  may  be  reasonable  to  assume  that  the  coal 
company  will  want  a  new  contract  at  a  much  higher 
rate.  If  such  a  contract  has  been  appraised  on  a  re- 
production cost  basis,  one-fifth  of  its  total  value,  as 
thus  determined,  should  be  v.iitten  off  the  book's  each 
year,  so  that  at  the  expiration  of  the  five-yea/  period 
the  contract  value  will  have  entirely  disappeared. 
Function  of  Appr-ms.al  In  Determining 
Depreci.^tion  Reserves 

There  is  still  another  way  in  which  depreciation  has 
a  real  bearing  upon  the  problem  of  industrial  manage- 
agement,  and  here  again  the  appraisal  plays  a  most 
important  part.  Obviously  some  method  must  be  pro- 
vided for  making  good  the  ravages  of  depreciation. 
The  constant  lessening  in  value  which  is  taking  place, 
due  to  the  use  and  increasing  age  of  machinery  and  to 
the  fact  that  it  often  becomes  inadequate  or  obsolescent 
long  before  the  expiration  of  its  physical  usefulness, 
must  be  offset  in  some  way.  Otherwise  industrial  com- 
panies would  be  confronted  with  one  of  two  equally 
disagreeable  problems.  Either  they  would  have  to  bor- 
row money  to  replace  equipment  which  has  lived  its 
useful  life,  or  they  would  be  obliged  to  subject  the  net 
earnings  to  a  serious  drain  over  an  appreciable  period 
of  time  to  accomplish  the  same  end. 

Most  of  the  public  utility  corporations  adopt  the  prac- 
tice of  setting  aside  annually  from  their  earnings  an 
amount  adequate  to  offset  the  cumulative  effect  of  de- 
preciation. Many  industrial  organizations  follow  the 
same  practice,  but  unfortunotely  some  manufacturing 
companies  are  inclined  to  be  somewhat  lax  in  the  mat- 
ter of  establishing  adequate  depreciation  reserve  funds, 
usually  to  their  ultimate  sorrow. 

The  problem  of  determining  the  annual  amount  which 
should  be  set  aside  to  provide  for  depreciation  is  not 
nearly  so  complicated  as  it  may  at  first  appear.  It  is 
only  necessary  to  determine  a  fair  reproduction  cost,  a 
reasonable  average  life  and  a  fair  salvage  value  for  the 
various  major  subdivisions  of  the  plant,  and  with  these 
data  build  up  either  a  composite  depreciation  rate,  or 
an  amount  in  dollars  which  may  be  set  aside  annually. 
An  Illustrative  Table 

In  solving  a  problem  of  this  nature  it  is  first  neces- 
sary to  have  a  careful  valuation  made  of  the  property'. 
Next,  proper  salvage  values  must  be  assigned  to,  and 
average  lives  determined  for  the  various  major  subdi- 
visions of  the  plant.  With  these  data  at  hand  the  solu- 
tion of  the  problem  is  comparatively  simple.  The  table 
on  page  283  illustrates  the  method  of  computing  the  an- 
nual depreciation  reserve  for  a  small  industrial  property, 
expressed  both  in  dollars  per  annum  and  m  percentage 
of  reproduction  cost.  In  the  first  column  the  various 
items  of  the  plant  are  listed.  In  the  second  column  is 
shown  the  corresponding  reproduction  cost  as  deter- 
mined by  appraisement.  In  the  third,  fourth  and  fifth 
columns  are  shown,  respectively  the  salvage  values,  the 
wearing  values  and  the  lives  in  years.  The  salvage  val- 
ues are  expressed  in  per  cent,  of  reproduction  cost,  and 
to  obtain  the  wearing  value  of  any  item  of  equipment  it 
is  only  necessan.-  to  multiply  the  reproduction  cost  by 
the  corresponding  per  cent,  of  salvage  value  and  to  de- 
duct the  product  from  the  reproduction  cost.     The  de- 
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termination  of  the  life  in  years  should  be  predicated 
upon  a  careful  analysis  of  all  available  material  which 
will  throw  any  light  upon  the  average  life  of  industrial 
equipment.  The  depreciation  per  annum  in  per  cent,  of 
wearing  value,  as  shown  in  column  6  is,  of  course,  the 
reciprocal  of  the  life  in  years  expressed  in  per  cent. 
The  depreciation  in  dollars  per  annum,  as  shown  in 
column  7,  is  obtained  by  multiplying  the  various  wear- 
ing values,  as  given  in  column  4,  by  the  corresponding 
percentages  as  given  in  column  6. 

Reproduction  Salvage  Wearing 

Item                                                      Cost  Varue  %  Value 

Buildings   ?35.ooo  30  ^4,500 

Underground  structures..        3,000  o  3,000 

Large  machinery 80,000  15  68,000 

Electrical  machinery    ....  20,000  25  15,000 

Small  tools  15,000  o  15,000 

Shafting    1,000  10  900 

Belting 2,000  o  2,000 

Jigs,  fixtures,  etc 20,000  10  18,000 

Total $176,000 

Incidentals,  purchasing 
and  tool  expense  14,000 

Collateral  construc- 
tion costs 35,000 

Land  and  supplies  (non- 
depreciable)           20,000 

Grand   total $245,000 

Table.  1 — Determination 
NOTE; — This    table    is   merely    for    the    purpose    of    illustrating   the    mc 
salvage    values    higher    than    would    be    warranted    in    many    industrial    pi; 
in   some  plants   even    higher. 

The  last  column  of  the  table,  it  will  be  noted,  gives 
the  composite  depreciation  in  per  cent,  of  reproduction 
cost.  The  first  figure  in  this  column  is  determined  by 
dividing  the  total  of  column  7  by  the  total  in  column  2. 
The  composite  rate  thus  obtained  may  be  applied  to  the 
totals  of  the  items  "Incidentals,"  "Purchasing"  and 
"Tool  Expense"  and  to  the  total  of  the  "Collateral  Con- 
struction Costs"  to  obtain  their  respective  depreciated 
values,  in  dollars  per  annum. 

Totaling  the  items  so  far  derived  in  column  7,  we 
have  the  amount,  in  dollars,  which  should  be  set  aside  to 
ofTset  the  depreciation  incurred  in  the  plant  under  con- 
sideration during  the  year  immediately  preceding  the 
date  of  the  appraisal.  In  this  case  this  amount  is 
$14,124. 

For  obvious  reasons,  it  may  be  desirable  to  derive  a 
percentage  which  may  be  applied  directly  to  the  total  re- 
production cost  of  a  property  to  determine  the  annual 
amount  which  should  be  set  aside  in  depreciation  re- 
serve. For  instance,  if  a  certain  company  had  gone 
through  the  rather  complicated  process  outlined  in  the 
foregoing  paragraphs,  in  computing  its  reserve  fund 
for  one  year,  this  company  may  wish  to  eliminate  the 
necessity  of  going  through  the  same  process  the  next 
year  especially  if  its  property  had  shown  only  a  slight 
increase  in  value.  In  a  case  of  this  kind,  if  some  allow- 
ance is  made  for  the  non-appreciable  elements,  it  is  per- 
fectly possible  to  obtain  a  percentage,  in  terms  of  re- 
production cost,  which  may  be  applied  to  the  total  re- 
production cost  each  year  to  determine  the  amount 
which  should  be  set  aside  in  depreciation  reserve,  as- 
suming, of  course,  that  no  radical  changes  occur  in  the 
property  values. 

Non-Depreci.able  Items 

Such  items  as  land,  material  and  supplies  are  non- 
depreciable. If  then,  we  add  these  items  in  column  2 
to  the  production  cost  of  the  depreciable  property,  we 
will  obtain  a  total  reproduction  cost  of  $245,000  which, 
when  divided  into  the  annual  depreciation,  $14,124,  will 
give  the  composite  depreciation  rate,  5.8  per  cent,  ap- 
plicable to  the  property  as  a  whole. 
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If  this  percentage  method  of  deriving  the  amount 
which  should  be  credited  annually  to  depreciation .  re- 
sei-ve  is  employed  great  care  should  be  exercised  to-see 
that  tlie  relative  value  of  the  various  component  ele- 
ments of  the  plant  does  not  change  appreciably  from 
year  to  year.  For  instance,  if  we  use  the  percentage 
derived  in  the  table  one  year,  and  the  next  year  we 
triple  the  investment  in  buildings  and  attempt  to  de- 
termine the  amount  to  be  added  to  depreciation  reserve 
by  applying  the  same  depreciation  factor,  obviously  we 


Years 
25 
30 


Depreciation 

per  Year  in 

%  of  Wearing  Vali. 

4.00 

3-33 

500 

6.67 
20.00 
10.00 
33-33 
10.00 


Deprec 
in  Dolla 


100 
3,400 
1,000 

3,000 

90 

667 

1,800 


Composite    Rate 
in  %  of 
Reproductio 
Cost 


11.037 

6.3 

882 

6.3 

2,205 

6-3 

(None) 

of    Depreciation    Reserve. 

thod   used   in   computing   annual    reserves.     The  lives  are   longer  and  the 

ints.      Often   the   composite   rate   wiU  run  as  high  as  10   or   15  per  cent — 

will  introduce  a  serious  error.  A  little  thought  will 
show  that  any  unbalance  of  the  relative  values  of  the 
items  in  column  2  will  result  in  the  material  change  of 
the  depreciation  factors,  as  given  in  column  8.  It  is, 
therefore,  suggested  that  the  detailed  method  previous- 
ly outlined  in  the  discussion  of  Table  i  be  frequently 
employed — say  every  two  or  three  years — in  checking 
up  composite  depreciation  rates. 

Importance  of  Depreciation 
The  importance  of  this  subject  of  depreciation  to 
the  industrial  manager  can  hardly  be  exaggerated.  Any 
manager  who  loses  sight  of  the  fact  that  his  equipment, 
no  matter  how  well  maintained,  is  constantly  lessened 
in  value,  will  some  day  be  confronted  with  a  very  seri- 
ous problem.  Again,  in  these  days  when  there  is  so 
much  talk  of  Government  ownership  it  behooves  in- 
dustrial managers  to  be  well  posted  in  the  present 
values  of  their  plants  so  that  they  may  be  in  a  posi- 
tion to  submit  accurate  and  authoritative  figures  at 
the  request  of  the  Government.  There  is  not  the 
slightest  question  but  what  the  Government  will  pay 
fair  prices  for  properties  requisitioned  for  purposes 
of  manufacturing  ammunition  or  other  war  supplies. 
However,  the  Government  has  in  its  employ  compe- 
tent experts  who  are  perfectly  able  to  determine  the 
fair  present  value  of  industrial  properties,  but  inas- 
much as  these  experts  are  acting  for  the  buyer,  rather 
than  for  the  vendor,  they  are  likely  to  assign  lower 
present  values  than  many  industrial  executives  would 
feel  warranted  in  accepting.  It  is  obvious,  however, 
that  unsubstantiated  claims  for  higher  values  will  re- 
ceive little  or  no  consideration  at  the  hands  of  the  Gov- 
ernment, and  it  is  fitting  that  everj'  industrial  corpora- 
tion should  have  at  its  disposal  a  complete  and  ac- 
■-urate  statement,  not  only  of  the  reproduction  cost 
but  also  of  the  depreciated  or  present  value  of  its  prop- 
erty. Further,  every  industrial  organization  should  be 
in  a  position  to  substantiate  its  valuation  and  protept 
its  stockholders  by  obtaining  the  highest  possible  price 
for  the  property,  always  assuming  that  the  determina- 
tion of  such  a  price  is  predicated  upon  fair  methods. 


284 


April,  1918 


Cost  Estimates  and  Estimated 

Costs 


By  H.  A.  Russell 


Both  estimates  and  costs  can,  in  getieral,  be  only 
approximately  correct  because  each  is  influenced  by 
certain  factory  averages.  This  statement  has  been 
especially  true  during  the  past  months  when  material 
and  labor  have  been  fluctuating  so  widely  in  price.  The 
author  outlines  a  method  of  keeping  approximate  costs. 

Mr.  H.  A.  Russell  has  been  in  charge  of  the  Cost 

AN  estimator  works  with  probabilities,  but  a  cost 
accountant  records  actual  facts  as  closely  as  the 
system  he  is  governed  by  permits.  Both  must 
have  confidence  that  the  results  indicated  are  approx- 
imately correct,  and  "approximately"  often  applies  as 
much  to  the  cost  as  to  the  estimate  because  a  cost  sheet, 
especially  in  a  factory  manufacturing  diversified  lines, 
will  necessarily  reflect  the  influence  of  certain  averages. 

As  an  example  let  us  consider  the  application  of  the 
selling  percentage  to  three  articles  that  will  often  be  in- 
cluded in  the  output  of  an  agricultural  implement  fac- 
tory— harrows,  cultivators  and  grain  drills.  Any  one 
■of  these  implements  may  be  better  and  more  favorably 
known  to  the  trade,  or  the  farmer,  than  the  remaining 
two  and  will,  therefore,  to  a  certain  extent  sell  itself. 
To  the  total  of  the  manufacturing  cost  will  be  added 
the  same  percentage  of  selling  expense  for  all  three 
tvpes.  If  we  look  at  the  cost  of  the  implements  trom 
the  factorj'  end  we  will  find  that  one  of  the  three  is 
manufactured  in  much  larger  quantities  than  the  re- 
maining two.  The  volume  of  production  helps  to  regu- 
late the  departmental  and  general  overhead  percentages, 
but  the  one  st\le  of  implement  that  is  manufactured  in 
quantities  large  enough  to  influence  the  overhead  per- 
centages favorably,  is  charged  in  the  cost  sheet  with  the 
same  average  percentage  of  manufacturing  expense  as 
the  two  others.  It  will,  therefore,  be  seen  that  the  cost 
sheet  will  reflect  the  influence  of  certain  averages,  which 
mav  or  may  not  be  serious  in  the  effect  they  have  upon 
the  final  unit  cost  figure. 

As  another  illustration  of  the  effect  of  averages,  let 
us  consider  the  item  of  materials.  How  many  of  the 
readers  of  this  magazine,  who  own  or  are  a  part  of  the 
management  of  a  large  factory  which  uses  several  thou- 
sand tons  of  steel  bars  annually,  would  care  to  state 
positively  that  the  average  cost  of  the  bars  in  the  fac- 
torv  racks  is  a  certain  number  of  cents  per  pound? 
There  may  be  still  some  steel  in  the  racks  that  cost 
i.io  cents  per  pound,  f.  o.  b.  Pittsburgh,  and  there  will 
be  steel  of  the  same  sizes  in  the  same  racks  which  cost 
anj^vhere  up  to  four  cents  a  pound.  Furthermore,  the 
freight  rate  from  Pittsburgh  to  eastern  points  has  ad- 
vanced considerably  since  the  i.io  price  was  in  effect. 

When  we  consider  that  there  are  hundreds,  sometimes 
thousands,  of  items  which  may  be  looked  at  in  the  same 
light  as  the  steel  bars,  we  feel  that  the  terms  "COST" 
and  "ESTIMATE"  do  not  express  the  results  we  se- 
cure but  rather  should  we  sav  "COST  ESTIMATE" 
for  the  first  and  "ESTIMATED  COST"  for  the  sec- 
ond. Into  both  of  these  the  human  factor  enters.  If 
the  time  ever  comes  that  we  can  invent  a  cost  system 
that  is  error  proof,  and  still  come  within  the  bounds 
of  a  reasonable  expense  for  yearly  upkeep,  then  we 


Department  of  A.  B.  Farquhar  Company,  Ltd.,  York, 
Pennsylvania,  for  the  past  15  years.  During  that  time 
he  has  directed  the  buying  of  supplies  and  materials,  and 
planned  and  put  into  operation  the  business  systems 
now  used  by  the  Arm,  the  latter  zvork  being  based  on 
the  study  of  systems  and  methods  in  other  factories. 
He  is  a  frequent  contributor  to  the  technical  press. 

can  have  accurate  costs  and  not  cost  estimates.  By 
"error  proof"  I  do  not  refer  to  mistakes  in  additions 
and  extensions  but  to  errors  of  judgment:  and  the  er- 
rors of  judgment  may  occur  anywhere  between  the 
management  and  the  cost  accountant. 

If  you  doubt  that  costs  are  but  cost  estimates,  ask 
Ihe  owner  of  a  large  factor}'  just  how  many  different 
cost  systems  he  has  had  installed  at  various  times.  If 
he  replies  that  only  one  system  has  been  used  without 
even  a  modification,  you  may  be  sure  that  either  the 
factory  has  not  been  in  existence  very  long  or  that  the 
system  is  antiquated.  There  are  a  number  of  different 
systems  that  have  been  carefully  thought  out  during  the 
past  few  years,  and  the  most  of  them  give  the  manu- 
facturer a  close  cost  estimate  for  the  individual  units 
of  his  factory  output.  But  what  we  call  "COSTS"  will 
continue  to  include  averages   for  some  time  to   come. 

Elements  in  the  Selling  Price 
There  are  five  elements  entering  into  a  correct  selling 
price:  The  cost  of  the  material,  of  the  labor  (produc- 
tive), the  share  of  the  general  manufacturing  or  over- 
head expense  (including  foremen's  salaries,  office  sal- 
aries, supplies  for  the  factory,  power  and  artificial  light, 
taxes,  insurance,  etc.).  These  three  items  should  con- 
tain everything  that  goes  to  make  up  the  factory  or 
manufacturing  cost.  To  their  total  must  be  added  the 
expense  of  placing  the  goods  on  the  market  (known  as 
selling  expense  and  including  such  items  as  advertising 
in  technical  papers,  advertising  literature,  salesmen's 
salaries,  commissions,  travelling  expenses).  The  dif- 
ference between  the  total  of  these  four  items  and  the 
selling  price  constitutes  the  fifth  item  or  profit. 

The  first  step  in  making  up  a  cost  sheet  is  to  secure 
a  correct  list  of  each  part  that  enters  into  the  machine 
or  implement  under  consideration.  Xot  only  must  the 
quantities  of  each  part  be  obtained  but  also  the  size 
I 'vhere  size  is  needed  and  essential),  the  grade  of  the 
material  and  the  kind  of  material ;  in  other  words,  com- 
plete specifications.  The  next  step  is  to  copy  these 
specifications,  item  by  item,  on  the  cost  sheets.  Figure 
I  shows  such  a  specification  sheet.  Figure  2  shows  the 
material  partly  listed  on  a  cost  sheet.  In  this  particu- 
lar instance  the  cost  is  partly  made  up  for  one  engine 
and  boiler.  None  of  the  figures  used  are  actual,  for 
obvious  reasons,  but  are  entered  for  the  purpose  of  in- 
dicating the  method  of  assembling  a  cost  in  this  fac- 
tory. Figure  3  shows  the  labor  cost  added,  also  the 
overhead  expenses  and  the  total  cost  of  each  item,  when 
considered  as  a  separate  unit.  The  weights  of  each 
kind  of  material  are  listed  in  their  proper  columns.  This 
latter  information  is  of  considerable  importance,  as  will 
be  explained  more  fully  further  on  in  this  article. 


April,  1918 


COST  ESTIMATES  AND  ESTIMATED  COSTS 


285 


"• 

SPECIFICATION    LIST 

ENGINE  4  BOILER 

A.  B.  Farquhar  Co.,  L'td. 
York.  Pa. 

■"° 

«">,*-".» 

DESCRIPTION 

eouoH  5„. 

Matdmal 

«.-*.« 

Subs=8s  a-r 



U.I. 

_5Q_ 

16 

119 
IS  7 

Spnlcaa^gront _ 

! -Rear 

S"n  X  1  fi"  " 

-ataol- 

.-^46_ 



._.   -.  . -Ttra.-{Mnt 

_ji 



1 

_J32_ 

EiiKln9  Frame 

G.T. 

mi 

Fly  Wheel 

G.L. 

son 

X107 

Pi'ii»r 

i38 

--     - 

Axla-rFront 

LUal— 

P.B.   Plata 

„ 

Fie.    Plnte 

n 

II                  ^    M 

n 

1; 

"                          " 

It 

ifln 

1 

1?          P                1 

^ 

_3i 

StaaLBollsi-Jtabea 

Boiler   Rivets 

JiJLJ'.li.-.. 

JL8.7 

gt-tntm 

__ai 

Stnfl    tinlfa 

Pistnn 

- 

— 

_ 

V   

^^ > -^^^.^ —        ~ -v_--^i^   ^ 

— ^  ^— — ^ 

of  ™«Sf  ;t°:ref 'Fijr"-:  JhowsIS %tl„"n     """  ""  '"'■"'"'""'"  "" '""'"  "''  ""^  "''""■  '">-"- 
time  card.    This  card  provides  the  information  for  the  Departmental  Supplies 

cost  man  for  the  actual  time  used  in  finishing  a  certain         There  are  two  methods  used  here  to  provide  means 

whereby  each  department  is  charged 
with  the  supphes  used.  When  pos- 
sible all  supplies  are  placed  in  the 
stockroom  and  can  only  be  removed 
upon  presentation  of  a  supply  requi- 
sition signed  by  the  foreman  or  one 
of  his  assistants.  This  is  undoubt- 
edly the  best  method  as  the  chances 
of  waste  or  misappropriation  are  re- 
duced to  the  minimum.  There  are  a 
few  items,  however,  that  do  not  pass 
through  the  stockroom,  these  are 
charged  in  full  from  the  purchase 
invoice  to  the  department  in  which 
that  particular  supply  will  be  placed. 
One  objection  to  the  second  method 
is  that  the  entire  amount  is  charged 
against  the  department  at  one  time, 
instead  of  as  used  or  requisitioned. 
Where  the  amount  is  considerable 
the  tendency  is  to  raise  the  depart- 
mental overhead  for  one  period  and 
decrease  it  for  the  next.  Where  this 
policy  is  carried  out  to  any  great  ex- 
tent, the  solution  is  to  increase  the 
length  of  the  period  so  that  a  per- 
centage is  arrived  at  which  is  less 
subject  to  violent  fluctuations.  As 
an  illustration,  let  us  take  the  buffing 
or  polishing  room.  The  abrasive  and  glue  for  the  pol- 
ishing wheels  is  not  generally  purchased  every  month. 
If  these  two  items  are  charged  from  the  invoices  against 
the  department,  then  one  month  will  indicate  a  high 
percentage  of  departmental  operating  expense  while 
the  next  month  may  be  very  low. 

The  departmental  operating  expense  should  be  kept 
separate  from  the  general  factory  expense  because  only 
in  this  way  can  the  smaller  leaks  and  losses  be  definite- 
ly located.  We  furnish  each  fore- 
man with  a  quarterly  report  show- 
ing the  operating  expense  for  his 
department.  Furthermore  we  en- 
courage them  to  come  to  the  main 
office  and  spend  some  time  going 
over  the  reports  with  the  man  who 
compiles  them.  In  Figure  3  it  will 
be  noted  that  each  department  car- 
ries it  own  percentage  of  expense. 
This  percentage  is  made  up  by  add- 
ing to  the  departmental  expense  the 
proper  share  of  the  general  factory 
expense. 

Comparison  of  Costs  and 
Estimates 

One  of  the  hardest  problems  that 
the  average  cost  man  has  to  work 
out  is  the  net  cost  of  the  first  ma- 
chine in  any  group.  With  every 
first  machine  there  is  always  a  lot 
of  experimenting,  changing  of  pat- 
terns, possiblv  the  scrapping  of  cer- 

FIG.    2.      .M.VTERIAL    FOR    ONE    E.NCIXE    AND   BOILER   ON    COST    SHEET  ^^.^^    ^^^.^^    ^j^j^j    1^^^,^    proven    UUSuit- 

card  is  white  while  the  piece-work  card  is  green.    The  able.     Sonie  factories  have  experimental  departments 

two  colors  simplifv  sorting  when  the  cards  are  received  and  when  the  order  is  given  to  build  a  certain  quan- 

daily  at  the  main  office.    Not  only  are  these  cards  used  titv,  there  is   really  no   "first"   machine  contained   in 

to  figure  the  costs  but  thev  ako  furni'^h  the  time  clerk  that   order,   the  cost   of   the   experimenting   has   been 


FIG.    I.      SPECIFICATION   SHEET  GIVING  LIST  OF  MATERIALS   REQUIRED 

operation  on  a  specified  quantity  of  parts.  Referring 
to  the  illustration  the  operator  was  paid  for  working  on 
II  pieces  but  only  ten  of  the  pieces  were  "good."  There- 
fore one-tenth  of  the  amount  paid  was  the  cost  of  each 
"good"  piece  for  that  operation.  The  eleventh  piece 
was  not  spoilt  by  the  operator,  but  proved  to  be  de- 
fective after  a  certain  amount  of  the  machine  opera- 
tion was  completed.  The  time  cards  used  for  day  work 
or  piece  work  are  of  the  same  form,  but  the  day-work 
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FIG.     3. 


charged  di recti}  in  tlie  ,£;eiieral  operating  expense.  Many 
times  it  is  necessary  to  tcnow  the  cost  basis  of  a  single 
machine,  even  though  the  factory  order  may  call  for 
several  hundred,  or  a  thousand,  similar  machines  and  all 

■  of  the  machines  and  parts  are  pro- 
gressing at  the  same  time.  With  all 
the  care  that  can  be  used  if  is  sel- 
dom that  this  "anticipated"  cost  will 
agree  with  the  average  cost  for  the 
entire  lot.  Figure  5  shows  the  cost 
or  estimate  record  card  (5x8  inches 
in  size).  This  record  serves  several 
purposes.  It  can  be  used  to  show 
the  comparison  between  the  esti- 
mated cost  and  the  result  which  is 
known  as  the  actual  cost.  It  can 
also  be  used  to  show  the  variation 
in  cost  at  different  times. 

By  referring  to  the  illustration  we 

■  note  that  the  first  line  in  the  body 
of  the  card,  contains  the  results  of 
an  estimate  made  in  May,  1914. 
These  figures  are  in  red  ink.  (See 
footnote  on  card.)  The  order  for 
this  machine  was  received,  the  quo- 
tation having  been  based  on  this  es- 
timate. The  second  line  contains  the 
figures  (in  black  ink)  which  we  con- 
sider as  the  actual  cost.  The  date 
indicates  that  this  cost  was  finished 

on  September  14,  1914.  By  comparing  the  figures 
which  are  entered  on  these  two  lines,  we  find  that  the 
material  was  purchased  at  about  $54  less  than  the  es- 
timate, but  the  actual  labor  was  in  the  neighborhood  of 
$23  more.  There  was  also  an  increase  in  the  total  of 
the  overhead  expense,  amounting  to  $48.  It  will  be 
noted  that  the  two  gross  totals  compare  very  favorably, 
there  being  a  difference  of  only  $14.  In  other  words, 
the  saving  in  the  purchase  of  materials  just  about  off- 
set the  increase  in  the  manufacturing  cost  over  the  es- 
timate. Supposing  that  the  material  had  been  estimated 
at  a  figure  which  would  have  been  as  much  under  the 
cost  as  it  was  over,  the  actual  cost  would  have  been 
$1541  instead  of  $1433. 

The  value  of  a  comparative  record  must  be  apparent 
to  all  who  have  to  do  with  estimates  and  costs.  Whether 
this  form  suits  your  requirements  or  not  is  a  matter 
for  you  to  decide.  You  may  need  greater  detail.  We 
have  found,  however,  that  where  further  analysis  is 
required,  the  best  results  can  be  obtained  by  using  the 
complete  estimate  or  cost  sheets. 

Under  the  heading  of  the  last  column,  we  find  on  the 
first  line  the  word  "Estimate,"  and  on  the  second  the 
word  "Actual."  On  the  third  line  we  find  the  word 
"Average."  We  note  that  the  gross  total  of  the  aver- 
age cost  is  higher  than  either  of  the  totals  shown  on 
the  first  and  second  lines.  As  the  designation  "aver- 
age cost"  may  not  be  clear  the  following  explanation 
will  be  of  assistance: 

About  a  year  ago  we  found  that  the  prices  of  ma- 
terial and  the  cost  of  labor  were  changing  so  rapidly, 
that  while  we  had  hundreds  of  costs  figured  out_,  we 
were  not  able  to  keep  within  a  reasonable  degree  of 
accuracy  regarding  the  changes  that  were  taking  place. 
The  cost  man  and  his  helpers  were  working  to  the 
limit  but  were  losing  ground  each  day.  This  can 
more  easily  be  understood  when  I  tell  you  that,  m- 
cluding  different  sizes  and  combinations^  we  manu- 
facture over  600  machines  and  implements.  Of  some 
of  these  the  yearly  output  will  be  20  or  30  or  40.  Of 
others  the  quantity  will  run  into  the  thousands.     We 


endeavored  to  work  out  a  system  of  short  cuts,  but 
the  first  stumbling  block  we  ran  into  was  that  very 
few  of  the  costs  were  figured  on  the  same  basis  for 
material  or  labor.    Bar  steel  ranged  in  base  price  from 
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COST    SHEET    SHOWING    MATEEI.^L    AS    WELL    AS    OVERHEAD    EXPENSES 
AND   TOr.\T.   COST  FOR   E.\CH    ITEM 

1. 10  to  1.90  cents  per  pound.  There  was  even  greater 
differences  in  many  other  items.  The  prices  for  ma- 
terial and  labor  had  been  taken  at  the  rates  which  were 
in  force  when  the  cost  was  figured.  This  was,  of 
course,  correct  but  there  had  to  be  some  uniform  basis. 
After  considerable  consultation  between  the  different 
departments  interested  we  decided  to  take  the  average 
prices  that  had  been  paid  for  the  many  items  purchased 
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FIG.    4.      OPERATION    TIIIE    CARD 

and  revise  all  costs  to  date.  To  arrive  at  the  average 
discount  applying  to  square-head  machine  bolts,  as  an 
instance,  we  consulted  the  purchase  department  records 
for  five  years  back.  Not  only  was  the  discount  taken 
into  consideration  but  also  the  quantities  of  bolts  pur- 
chased under  each  contract.  Bar  steel,  boiler  plate, 
boiler  tubes,  rivets  (both  large  and  small),  belting 
(leather,  rubber  or  canvas),  valves,  malleable  and  steel 
castings,  etc.,  were  all  reduced  to  an  average  unit  cost 
figure.  This  information  being  tabulated,  it  was  then 
given  to  the  cost  man  and  assistance  was  furnished 
outside  of  the  cost  department.  Further  explanation 
as  to  how  we  use  this  average  cost  will  be  given. 
Where  periodical  costs  are  required,  this  same  card  will 
take  care  of   ii   periods.      As  periodical  costs  are  not 
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usually    required   oftener   than   every   six   months,   the 
card  will  record  the  costs  for  five  years  and  a  half. 
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The  period  is  more  often  a  \ear  than  only  six  months. 
Short  Cuts  to  Approximate  Costs 
Figure  6  shows  the  form  used  to  keep  approximate 
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costs  up-to-date.    The  top  line  starts  out  with  a  refer- 
ence to  the  cost  sheets  which  are  in  each  instance  at- 
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CARD   USED   IN    DUPLICATE   FOR   PURCHASE   DEPARTMENT 
AND    FOR    COST    DEPARTMENT 


lached.  The  first  column  contains  a  list  of  certain  ma- 
terials. There  are  a  few  blank  lines  and  these  can  be 
used  for  items  that  are  not  contained  in  the  list,  as  for 
instance,  malleable  chain,  springs,  etc.  The  second  col- 
umn which  is  headed  "Quantities  and  Weights"  con- 
tains the  average  cost.  The  third  column  which  is 
headed  "Date,  Col.  No.  i  Cost"  contains  the  analysis  of 
the  actual  cost.  The  next  columns  contains  the  figures 
representing  the  approximate  cost  at  the  time  indicated 
by  the  date  at  the  top  of  this  column.  These  approxi- 
mate costs  are  based  on  information  given  by  the  pur- 
chase department  and  are  being  constantly  checked  with 
actual  costs,  as  the  new  actual  costs  are  finished. 

In  considering  the  selling  price  in  conjunction  with 
the  approximate  cost,  we  do  not  base  the  advance  or  de- 
crease on  the  difference  between  the  result  shown  at  the 
foot  of  column  No.  r  and  the  subsequent  columns,  but 
between  the  result  of  the  column  headed  "Quantities 
and  Weights,"  which  is  the  average  cost  column,  and 
the  column  which  represents  the  approximate  cost  at 
the  time  the  selling  price  is  to  be  fixed.  This  furnishes 
a  uniformity  which  would  be  hard  to  secure  in  any 
other  way.  The  basis  of  comparison  will  be  the  same 
for  all  the  costs,  providing  that  the  comparison  is  made 
around  the  same  date  on  the  calendar. 

Keeping  the  Cost  Department 
Advised  of  Charges  in  Prices 
One  of  the  serious  problems  dur- 
ing the  past  year  has  been  that  of 
incorporating  into  the  finished  costs 
rates  for  materials  which  actually 
represented  the  purchase  prices.  The 
advances  have  been  so  swift  and 
continuous,  that  only  those  purchas- 
ing departments  have  been  able  to 
keep  in  constant  touch  with  the  daily 
changes  which  have  made  a  study, 
not  only  of  the  market  itself,  but 
also  of  the  actual  purchases.  For 
the  cost  department  to  use  prices 
which  might  be  only  a  week  old, 
would  result,  in  many  instances,  in 
having  the  finished  cost  showing  a 
larger  percentage  of  profit  than  was 
actually  the  case. 

It  is  equally  important  to  keep  the 
cost  department  notified  of  all  de- 
creases in  the  purchase  prices.  Fig- 
ure 7  shows  a  standard  4x6-inch 
card,  which  is  ruled  and  printed 
on  both  sides.  This  series  of  cards 
is  run  in  duplicate.  The  original  set  is  retained  in  the 
purchase  department  and  the  duplicate  set  in  the  cost 
department.  Every  change  is  noted  on  the  proper 
original  card  first  and  a  written  notice  is  then  sent 
to  the  cost  department,  where  the  change  is  noted  at 
once. 

Referring  to  the  illustration  it  will  be  noted  that  sev- 
eral of  the  items  state  that  the  price  is  good  until  "noti- 
fied." This  means  that  the  price  goes  into  effect  on  that 
date  and  can  be  used  until  another  change  is  noted.  One 
or  two  of  the  items  specify  that  the  change  in  price  does 
not  take  place  until  a  certain  date  has  arrived.  The 
reason  for  this  latter  method  is  to  average  the  cost  price 
where  necessary.  The  purchase  department  knows 
about  how  long  the  supply  of  any  one  item  will  last  and 
endeavors  to  fix  the  date  for  the  new  price  so  that  the 
previous  supply,  bought  at  a  lower  or  a  higher  price, 
will  be  practically  exhausted  when  the  latest  price  goes 
'iito  effect. 

One  thing  should  be  borne  in  mind  when  using  the 
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system  of  short  cuts  to  approximate  costs,  and  that  is, 
that  every  approximate  cost  sliould  be  carefully  checked 
with  an  actual  cost  as  soon  as  possible.  In  this  way 
discrepancies  may  be  prevented  in  future  costs. 

In  considering  the  result  of  the  efforts  of  the  cost  de- 
partment, often  the  only  figures  taken  into  considera- 
tion are  those  which  represent  the  final  total  cost.  Now 
it  is  very  well  to  have  some  one  tell  you  that  somehing 
you  manufacure  costs  so  much.  You  may  justly  have 
every  confidence  that  the  total  mentioned  is  correct  and 
that  the  cost  man  has  been  careful  in  gathering  the  data 
together  and  accurate  in  recording  the  facts.  If,  how- 
ever, you  want  to  know  something  about  your  costs, 
you  must  know  more  than  the  final  figure.  Analyze 
each  item.  Compare  the  total  cost  of  material  with  the 
cost  of  the  labor.  If  a  cost  sheet  is  properly  prepared 
a  comparison  can  be  made,  in  most  instances,  between 
the  cost  of  individual  items  and  the  price  at  which  you 
are  selling  the  same  parts  as  repairs  or  extras.  When  a 
cost  sheet  indicates  that  there  is  an  insufficient  margin 
between  the  cost  and  the  selling  price,  don't  cut  the 
quality.  Analyze  the  manufacturing  end  and  increase 
the  sales.  Many  a  high  point  in  a  cost  sheet  reflects 
nothing  more  than  that  the  article  is  not  manufactured 
in  large  enough  quantities.  That  factory  across  the 
street  may  not  be  so  modern  as  yours  and  yet  be  able  to 
manufacture  certain  items  at  a  lower  cost  than  you  can, 
simply  because  the  larger  quantity  they  sell  demands 
that  they  use  every  effort  to  increase  production. 


What  is   the   Elementary   Basis   of 

Scientific  Management? 

By  a  Manufacturer 

IT  may  be  not  right  to  say  that  there  was  a  time  when 
man  did  not  have  a  knowledge  of  any  of  the  prin- 
ciples underlying  the  universe  as  it  touches  him  and 
his  activities.  It  may  be  equally  far  from  the  truth  to 
say  that  man  has  now,  in  any  direction,  obtained  all  of 
the  knowledge  that  there  is  to  get. 

Using  mathematics  as  an  illustration,  it  is  hard  to 
conceive  of  a  time  since  man  first  formed  into  any  kind 
of  communities  that  he  did  not  have  some  idea  of  some 
of  the  phenomena  that  we  now  handle  by  use  of  the 
science  of  mathematics.  He  would  know  that  several 
handfuls  were  more  than  one,  and  so  forth.  After  he 
had  a  lot  of  experimental  knowledge  it  would  of  neces- 
sity be  a  long  time  before  he  got  his  knowledge  in  shape 
to  apply  tlie  simple  rules  of  arithmetic  to  it.  It  is  alto- 
gether likely  that  many  vague  and  erroneous  views 
were  held  and  put  forth  before  even  the  rules  of  addi- 
tion were  known,  demonstrated  and  accepted. 

With  all  of  our  present  knowledge  of  mathematics  it 
may  be  possible  that  we  are  not  at  the  end  of  all  of  the 
laws  governing  it,  but  there  is  a  certainty  that  no  future 
discovery  will  ever  eliminate  or  disprove  the  knowledge 
we  now  have  that  two  and  two  are  four,  or  that  three 
taken  from  five  leaves  two.  It  is  only  repeating  what 
is  known  to  all  to  say  that  all  mathematics  is  founded 
on  addition,  subtraction,  multiplication  and  division. 
Knowledge  of  Fundamental  Truth 

It  is  true  that  we  may  have  a  heap  of  facts,  and  may 
call  that  heap  a  science  when  it  is  not.  It  is  also  true 
that  there  may  be  a  science  of  a  subject  even  though 
the  knowledge  of  that  science  is  not  widely  known,  and 
many  may  be  working  from  a  wrong  standpoint. 

Every  one  who  has  to  do  with  things  mechanical 
knows  something  of  inventors  who  spend  time  and 
money  on  inventions  which  do  not  follow  the  well- 
known  and  simple  laws  of  mechanics  and  so  are  doomed 
to  failure.     It  is  also  known  that  even  with  things  that 


are  in  a  measure  a  success  it  often  happens  that  mate- 
rial is  wasted  because  of  incomplete  information. 
Emergency  Building 

If  a  man  had  to  build  a  bridge  in  the  wilderness,  and 
had  to  do  it  at  once,  he  would  be  justified  in  using  any 
material  at  hand.  The  results  might  be  a  very  poor 
bridge  indeed  and  yet  be  vastly  better  than  no  bridge. 

If  a  man  who  knew  all  about  building  bridges  should 
have  to  train  a  number  of  men  to  go  and  design  and 
build  bridges,  very  early  in  his  training  he  should  teach 
the  underlying  principles.  Before  a  man  would  be  at 
all  competent  to  pass  judgment  on  a  bridge  design  he 
would  have  to  have  such  knowledge.  A  bridge  might 
fail  and  still  the  design  might  have  been  right.  A 
bridge  might  give  service,  and  yet  the  design  might 
have  been  wrong.  The  first  step  to  a  correct  opinion 
must  be  a  knowledge  of  the  fundamental  principles. 

Under  the  general  title  of  scientific  management  with 
its  numerous  sub-divisions,  such  as  cost  keeping,  pre- 
mium system,  time  study,  efficiency,  burden  distribu- 
tion, and  so  forth,  the  world  has  had  displayed  numer- 
ous designs.  These  designs  may  be  said  to  be  designs 
of  bridges.  Some  of  them  were  designed  to  bridge  the 
space  between  the  workmen  and  the  employer. 
Foundation  Stones 

Just  so  surely  any  other  science  has  its  foundation 
stones.  Regardless  of  our  knowledge  of  any  subject,  if 
the  foundation  stones  are  not  known  in  an  understand- 
ing way  we  do  not  have  a  real  science  of  that  subject. 

If  scientific  management  is  really  a  science  and  not 
merely  a  name  it  has  a  real  and  understandable  founda- 
tion.  If  it  is  a  science  what  are  its  fundamentals? 

The  elements  of  all  sciences  are  accepted  by  educated 
men.  They  are  beyond  the  realm  of  doubt  or  dispute. 
They  are  immutable. 

What  are  the  elements  underlying  and  absolutely  es- 
sential to  scientific  management?  What  are  the  ele- 
ments without  which  our  efforts  are  doomed  to  failure  ? 
What  is  the  one  indispensable  ingredient  ? 

The  Indispensable  Element 
Addition  is  the  one  indispensable  ingredient  of  mathe- 
matics. Subtraction  may  be  said  to  be  an  inverted  addi- 
tion, or  a  negative  addition.  Multiplication  is  continued 
addition,  and  division  is  continued  subtraction.  Re- 
move addition  of  all  kinds  and  what  have  you  on  which 
to  build  a  science  of  mathematics?  Is  the  slide  rule  an 
element  or  a  tool  of  the  science  ?  Is  either  algebra,  trigo- 
nometry, logarithms  or  calculus  a  possibility  with  addi- 
tion eliminated? 

Before  it  was  known  that  the  sun  and  planets  are 
round  bodies  floating  or  moving  in  space,  many  compli- 
cated and  elaborate  systems  were  produced  to  account 
for  the  movements  of  the  stars,  planets  and  sun.  Some 
of  these  systems  contained  sound  reasoning  by  able  and 
learned  men  but,  lacking  the  correct  starting  point  they 
were  failures  and  the  conclusions  were  wrong. 

Scientific  Management  as  a  Real  Science 
I  would  say  that  I  believe  in  scientific  management  as 
being  capable  of  becoming  a  real  science.  When  it 
does  it  will  not  need  to  take  second  rank  in  point  of  use- 
fulness to  mankind  in  comparison  to  any  other  of  the 
sciences.  It  has  one  element  that  is  absolutely  essential. 
While  this  element  is  one  that  is  very  well  known  and 
often  used,  I  do  not  find  that  it  has  received  any  general 
recognition  as  being  the  one  indispensable  ingredient. 

There  is  not  a  successful  manager  in  this  countrx'  who 
has  not  had  some  plans  that  he  thought  well  of  go 
wrong,  and  has  wondered  why  ;  nor  is  there  one  who  has 
not  seen  some  plan  that  he  did  not  think  was  as  good  as 
his  own  that  worked  better  than  his  did. 
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The  Allied  nations  are  standardizing  war  materials 
— a  true  process  of  international  standardisation.  This 
article  is  an  appeal  to  carry  on  this  process  for  the 
days  of  peace  and  thus  usher  in  a  new  7}icchanical  and 
industrial  era,  zvhich  will  be  marked  by  an  increase  in 
efficiency  and  an  elimination  of  waste,  and  will  help 
make  up  a  part  of  the  destruction  of  world  resources 
that  the  years  of  war  have  brought. 

Mr.    Herbert   T.    Wade   was   educated   at    Columbia 

"HILE  it  is  a  tendency  to  assume  the  general 
application  of  the  broad  policy  of  standardi- 
zation as  a  basic  principle  underlying  all  pres- 
ent day  engineering  and  construction,  and  to  offer  it 
as  the  explanation  of  much  of  the  success  that  has  been 
achieved  in  individual  shops,  in  separate  industries  and 
in  the  engineering  practice  of  a  particular  country,  yet 
the  relative  importance  of  such  fields  of  standardiza- 
tion in  the  mind  of  the  average  engineer  or  manufac- 
turer is  probably  well  represented  by  the  order  in  which 
these  different  classes  of  standardization  are  men- 
tioned. Practically  every  engineer  or  manufacturer  of 
the  present  day,  who  has  advanced  beyond  his  prede- 
cessor of  a  half  century  or  more  ago,  firmly  believes 
that  a  policy  of  complete  standardization  is  not  merely 
advantageous  but  absolutely  essential  for  the  efficient 
operation  of  his  own  shop.  Furthermore,  he  may  tliink 
it  a  desirable  thing  for  a  special  industry,  yet  be  de- 
cidedly lukewarm  when  it  comes  to  the  development  of 
national  standards  that  may  embrace  a  number  of  in- 
dustries, and  probably  he  has  little,  if  any,  interest  in 
the  general  matter  of  international  standards.  To  such 
a  man,  standards  developed  outside  of  his  own  special 
establishment  usually  signify  little  else  than  changes  in 
designs,  patterns,  tools  and  processes,  involving  con- 
siderable initial  outlay  and  promising  for  the  immediate 
future  but  small  returns.  Indeed,  with  business  active 
and  plants  working  to  full  or  over  capacity,  there  seems 
to  him  no  special  incentive  to  develop  policies  of  stand- 
ardization, while  at  times  of  slack  production  and  cur- 
tailed demand  it  is  felt  that  any  outlay  or  change  of 
policy  or  any  design  involving  much  new  equipment 
would  not  be  justified. 

Two  Methods  of  Production 
The  adoption  of  a  policy  of  standardization  leads  to 
the  development  of  two  distinct  production  groups  in  an 
industry,  one  organized  on  a  large  and  comprehensive 
basis  where  an  entire  article  or  product  is  produced  in 
a  single  plant  or  related  factories  by  a  complete  process 
of  manufacture,  and  the  other  where  the  assembling 
of  standard  parts  made  outside  of  the  main  works  fig- 
ures to  an  important  degree.  Both  of  these  methods 
only  can  come  where  there  is  a  comprehensive  policy 
of  standardization,  for  the  raw  materials  and  ma- 
chiner)-  used  in  their  transformation  and  every  inter- 
mediate process  and  product,  require  quite  as  much 
standardization  in  their  adaptability  to  wholesale  pro- 
cesses of  manufacture  as  standardization  of  the  various 
interchangeable  parts. 

In  a  large  establishment  of  the  former  type,  there 
are  apt  to  become  permanent  standardized  parts  or  ma- 
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terials  according  to  the  ideas  and  practices  of  the  spe- 
cial plant,  many  of  which  may  be  fault}^  and  obsolete 
but  which  persist  through  the  universal  demand  for  the 
product  and  the  lack  of  competition.  Various  large 
uidustries  could  be  cited  where  mechanical  inertia  has 
led  to  the  retaining  of  special  shop  standards  that  in 
general  practice  long  since  have  passed  away  in  favor 
of  vmiversal  styles  and  sizes.  It  is  as  essential  that 
a  corporation  predominating  in  an  industry  should  be 
brought  to  realize  the  importance  of  obsen-ing  general 
standards  no  less  than  the  humbler  members,  for  no 
monopoly  can  endure  permanently  and  should  not  be 
suffered  to  hinder  mechanical  progress. 

Different  Degrees  of  Industrial  Gt.^xdardization 
In  any  industrial  nation  there  may  be  many  systems 
of  standards  for  various  articles,  and  their  evolution 
may  have  been  the  result  of  either  long  usage  or  chance, 
or,'  in  the  case  of  those  adopted  latterly,  of  careful 
scientific  investigation  in  which  laboratory-  and  re- 
search experts  have  cooperated  with  practical  men.  For 
example,  in  the  electrical  industry  there  has  always 
been  an  intimate  relation  between  the  physicist  and  the 
electrical  engineer  and  manufacturer,  whereas  in  other 
lines  the  connection  of  the  chemist,  metallurgist,  engi- 
neer of  tests,  and  research  bureau  laboratory  until 
comparatively  recently  has  not  been  as  intimate.  In 
the  smaller  "plants  particularly,  either  from  force  of 
circumstances  or  from  choice,  the  service  of  scientific 
men  able  to  introduce  precision  of  measurement  and 
accuracy  of  control  as  well  as  improvements  m  pro- 
cesses into  the  v,-orks  are  not  always  available.  Conse- 
quently, such  plants  failing  to  receive  at  first  hand  the 
benefits  of  technologic  advance  and  scientific  progress, 
must  depend  upon  outside  advice,  cooperative  labora- 
tories, or  government  bureaus  of  standards  or  tech- 
nology. VVhere  the  government  bureau  is  adequately 
maintained,  particularly  where  the  members  of  the 
various  industries  cooperate  in  its  work,  it  becomes  a 
valuable  adjunct  in  developing  and  maintaining  stand- 
ards that  are  much  to  the  advantage  of  the  industry. 

Standardization  is  a  Public  Need 
Manufacturers  generally  have  failed  to  take  into 
consideration  that  unless  considerable  standardization 
work  is  accomplished,  either  by  a  national  government 
or  by  a  general  cooperation  of  all  interested  resulting 
in  definite  standards  and  specifications,  that  manufac- 
turers and  consumers  generally  will  be  at  the  mercy 
of  large  corporations  or  trusts,  who  can  establish  and 
enforce  their  own  standards  and  specifications,  devel- 
oped with  regard  merely  to  their  own  large  establish- 
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nients  and  special  methods  and  markets,  and  perhaps 
without  due  consideration  of  the  needs  and  circum- 
stances of  the  industrial  world  as  a  whole,  particularly 
of  allied  industries.  This  has  been  recognized  in  the 
case  of  certain  large  American  corporations,  including 
several  that  have  made  a  notable  record  in  the  export 
trade  by  maintaining  a  highly  standardized  product,  but 
their  standards  are  purely  individual  and  aside  from 
the  finished  article  are  not  always  the  best. 

Not  one  or  two  large  corporations  alone  should  set 
standards,  but  the  government  through  its  National  Bu- 
reau of  Standards.  The  manufacturer  or  engineer 
through  the  various  technical  societies,  the  commercial 
distributing  agencies  and  consumers  generally,  all 
should  unite  in  considering  the  needs  of  an  industry 
as  expressed  in  a  policy  of  proper  standardization.  This 
should  be  done  so  that  a  manufacturer  may  be  inde- 
pendent of  the  large  corporations,  and  may  be  able  to 
purchase  his  component  parts  or  tools  in  the  open  mar- 
ket, and  thus  be  on  the  same  footing  as  regards  the 
corporations  who  are  able  to  develop  special  standards 
through  their  private  laboratories.  Indeed,  it  is  hardly 
too  much  to  say  that  the  future  of  the  individual  manu- 
facturer in  any  of  the  large  industrial  nations  is  inti- 
mately linked  with  a  policy  of  standardization  and  the 
formulation  of  national  standards. 

Typical  of  this  power  and  tendency  might  be  cited 
the  case  of  certain  bolt-and-nut  manufacturers  in  the 
United  States  who  now  list  square  and  hexagonal  nuts 
and  bolts  whose  heads  are  smaller  than  those  of  the 
United  States  Standard.  Indeed,  this  had  become  so 
general  that  in  1917  it  was  proposed  to  reconsider  the 
standard  in  the  interest  of  a  harmony  based  on  the 
smaller  sizes. 

The  Aim — International  Harmony 

In  some  lines  and  industries,  there  has  been  fairly 
complete  standardization,  but  in  others  much  remains 
to  be  done.  Efforts  in  this  direction  of  new  and  na- 
tional standards,  however,  should  aim  at  international 
harmony  which  in  view  of  the  universality  of  scientific 
knowledge  and  methods,  is  in  no  way  impossible.  In 
view  of  the  fact  that  international  standards  must  follow 
national  standards,  it  is  of  interest  to  consider  the  latter. 
In  Great  Britain,  where  the  mechanical  and  engineering 
industries  have  progressed  along  lines  of  special  de- 
sign and  construction,  marked  by  refinement  of  work- 
manship and  adaptability  of  the  individual  machine  to 
the  specific  need  for  which  it  is  intended,  workman- 
ship and  finish  have  been  developed  generally  to  a  high 
degree,  but  this  policy  has  not  proved  so  effective  as 
that  of  the  interchangeability  followed  in  the  United 
States.  The  mass  production  of  American  manufac- 
turers has  resulted  in  articles  that  have  met  the  re- 
quirements of  those  who  had  employed  special  British 
articles  at  greater  expense,  and  the  interchangeability 
in  machine  tools  and  other  products  has  led  to  prompt 
deliveries  where  speed  in  filling  the  order  was  an  es- 
sential element. 

It  has  been  realized  for  some  time  in  Great  Britain 
that  this  intensive  individualism  for  special  work  rather 
than  manufacturing,  was  a  weakness  in  the  production 
system,  and  for  many  years  more  enlightened  manufac- 
turers have  realized  the  necessity  of  a  change  of  policy 
and  increased  standardization,  a  notable  instance  being 
the  standardization  of  locomotives  used  in  India. 

Progress  in  Great  Britain 

The  British  Engineering  Standards  Committee  is  one 

of   the   most    comprehensively   and   broadly   organized 

bodies  that  has  ever  engaged  in  an  undertaking  of  this 

kind.     Practically  all  the  various  fields  of  engineering 


have  been  included  and  there  are  many  sub-committees 
all  made  up  of  specialists.  A  number  of  these  sub- 
committees in  their  point  of  view  are  far  from  pro- 
vincial, and  they  have  consulted  with  representatives  of 
allied  interests  in  the  United  States  and  in  Europe  with 
the  aim,  where  possible,  of  securing  standards  of  inter- 
national application.  They  have  considered  the  work 
of  the  American  engineers  where  standard  rules  or 
specifications  have  been  adopted,  and  in  a  number  of 
cases  have  proposed  conferences  looking  to  joint  or 
international  action.  In  some  cases  the  government  has 
assumed  the  responsibility  of  arranging  these  interna- 
tional conferences  so  that  they  would  assume  an  official 
character. 

In  many  of  the  British  sub-committees,  however, 
tliere  has  been  no  desire  for  unification  or  cooperation 
with  France,  Italy,  or  the  Scandinavian  countries,  so 
that  the  British  policy  as  a  whole  cannot  be  looked  upon 
as  international,  except  in  its  ambitions  to  establish  it- 
self in  that  position  by  the  importance  and  force  of 
British  overseas  trade,  especially  in  the  engineering  in- 
dustries. 

Great  Britain  through  its  one-time  predominance  in 
the  world's  markets  naturally  has  established  certain 
standards  such  as  the  Whitworth  thread.  Birmingham 
wire  gauge,  and  others  in  extensive  use  upon  the  con- 
tinent of  Europe  and  in  distant  markets,  but  these  stand- 
ards are  not  exclusive  and  they  exist  side  by  side  with 
other  European  and  .American  standards  in  varying  de- 
gree. ■  In  France,  Belgium,  Italy,  and  Switzerland  there 
also  has  been  some  progress  toward  standardization, 
but  the  idea  of  special  construction  long  persisted,  due 
largely  to  the  absence  of  establishments  for  mass  pro- 
duction so   familiar  to  us  in  the  United  States. 

Trend  of  Continental  Europe 

In  Germany,  standardization  became  established  as  a 
fundamental  of  the  German  military  system,  and  from 
the  standardization  of  men  to  the  standardization  of 
material  was  a  natural  step  that  has  been  followed  quite 
as  assiduously.  War  material  naturalty  has  played  an 
important  part  in  German  technology-,  and  as  in  no 
other  country,  the  interest,  influence,  and  control  of  the 
government  has  been  felt  and  a  correspondingly  high 
degree  of  standardization  has  been  secured  by  large 
manufacturing  industries.  There  standardization  na- 
turally has  figured  in  the  increased  efficiency  and  output. 

There  have  been  attempts  of  engineers  in  Continental 
Europe  to  develop  various  international  standards,  such 
as  the  international  system  of  screw  threads  which  has 
found  wide  vogue,  and  has  been  generally  adopted,  but 
older  systems  and  particularly  the  British  Whitworth 
system  still  persist,  and  the  same  is  true  of  other 
features  of  mechanical  activity. 

As  an  example,  of  standardization  in  the  interest  of 
economy,  there  may  be  cited  the  case  of  rolling  mill 
sections  which  within  a  few  months  German  manufac- 
turers have  decided  to  reduce  in  number,  and  to  es- 
tablish in  standards  to  be  generally  observed.  This 
measure  was  not  exclusively  a  war  measure,  as  it  was 
contemplated  some  time  before  the  outbreak  of  the 
war,  the  idea  being  to  establish  certain  standardized 
structural  shapes  to  the  exclusion  of  special  types 
v.'hich  would  be  rolled  on  special  order  at  increased 
compensation  to  be  agreed  upon  by  customer  and  mill. 
Desire  for  International  Stand.\rds 

Now  with  many  and  various  national  standards  and 
a  few  attempts  at  international  standards  not  at  all  in- 
ternational, one  could  go  through  the  range  of  ma- 
chinery, products,  and  materials  of  the  various  nations 
of  the  world,  and  show  a  lack  of  harmony  in  sizes, 
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types,  qualities,  and  method  of  preparation  and  of  pack- 
ing. The  confusion  and  obscurity,  as  well  as  the  lack  of 
properly  organized  effort  rather  than  any  intrinsic  diffi- 
culties in  the  way  of  improvement,  is  responsible  for 
this  condition. 

With  articles  and  materials  figuring  in  the  world's 
trade  and  in  more  or  less  constant  demand,  it  would 
seem  a  logical  development  to  ask  that  the  product  of 
Australia  or  of  Central  America,  or  of  Europe,  or  Asia 
should  be  assimilated  to  a  single  standard  and  so  graded 
and  packed,  and,  conversely,  that  a  foreign  consumer 
in  Australia  for  example,  should  be  able  to  order  in 
any  market  of  the  world  such  commodities  as  he  needed, 
relying  on  a  certain  single  and  defined  standard  of  size. 

Function  of  An  International  System 

To  realize  this  condition  is  the  function  of  a  system 
of  international  standards.  Efficiency  rather  than  tra- 
dition, or  local  prejudice  now  prevails  in  engineering 
the  world  over.  American  rails  were  laid  in  the  rail- 
ways of  France  and  Russia,  and  if  rails  are  required 
for  a  railway  in  South  Africa  or  Australia,  it  should 
be  possible  for  mills  in  America  as  well  as  in  Great 
Britain  to  compete  for  their  supply.  In  the  case  of 
standard  tires  and  rims  for  motor  cars,  to  cite  a  re- 
cent case  where  international  standards  are  demanded, 
this  desire  is  practically  universal.  The  record  of  the 
v.'orld's  commerce  shows  that  articles  are  shipped  all 
over  the  world,  and  not  merely  to  the  nearest  countries. 
Nevertheless,  owing  to  the  lack  of  harmony  in  de- 
signs, sizes,  and  patterns  such  trade  has  been  very  com- 
plex. 

Inasmuch  as  the  world  is  becoming  increasingly  civil- 
ized, not  merely  as  regards  its  habits  and  apparel  but 
its  industrial  organization,  machinery  and  equipment 
■  far  from  efficient  or  standardized,  that  once  might  have 
served  for  a  mining  camp  or  pioneer  or  frontier  work  is 
not  tolerated  now.  To-day  efficient  industrial  organi- 
zation is  permeating  to  the  far  corners  of  the  globe,  and 
the  idea  of  the  bonanza  is  being  displaced  by  efficiency. 
Every  nation  requires  materials  and  commodities  from 
other  nations,  but  it  is  learning  to  require  the  best  and 
to  demand  standards.  In  one  shop  engaged  on  fine 
work,  the  writer  has  seen  tools  from  five  different  coun- 
tries all  purchased  after  careful  consideration  by  the 
engineer  in  charge.  These  were  the  best  in  their  re- 
spective lines,  but  how  much  more  efficient  they  would 
be  as  a  whole  if  they  had  all  been  standardized. 

Standards  of  Materials 

The  problems  of  international  trade,  to-day  and  after 
the  war,  will  not  be  widely  dissimilar  from  those  a  quar- 
ter or  half  century  ago  in  a  single  nation.  Transpor- 
tation and  communication  have  brought  the  peoples  of 
the  world  and  their  respective  markets  into  closer  com- 
munication and  understanding  of  one  another,  and  if 
all  are  to  participate  in  any  future  relationship,  they 
must  assimilate  to  common  standards  of  material  as 
well  as  ethics. 

Today,  there  is  a  distinct  lack  of  international  stand- 
ards in  the  markets  of  the  world.  Certain  national 
standards  have  established  themselves  at  various  points, 
but  no  one  can  say  that  their  hold  is  supreme.  In  the 
fundamental  matter  of  screw  threads,  we  find  today  the 
British  or  Whitworth  thread  in  conflict  with  the  United 
States  Standard  or  Franklin  Institute  standard,  and 
with  the  International  .System  or  Metric  Standard.  In 
the  matter  of  gages,  railway  equipment,  structural  steel, 
and  in  short  throughout  the  range  of  materials  and  ar- 
ticles of  construction,  there  is  no  special  reason  for  any 
wide  diversity  and  lack  of  harmony,  except  a  natural 


and  independent  growth  of  the  engineering  industries 
manufacturing  these  products,  for  the  use  of  them  is 
quite  similar  and  local  conditions  are  ceasing  to  pre- 
dominate. Everywhere  commerce  is  transacted,  we 
find  different  systems  of  weights  and  mea.sures,  quali- 
ties, classification,  specifications,  etc.,  for  articles  or 
materials  serving  the  same  essential  purposes.  That 
there  is  difficulty  attending  this  condition  is  amply  dem- 
onstrated by  the  fact  that  often  specialists  skilled  in 
the  pi-actice  of  two  trading  countries,  as  well  as  con- 
versant with  the  production  and  use  of  the  special  arti- 
cles, are  required  in  the  various  transaction. 

Our  Lack  of  Military  Standards 

During  the  few  months  that  the  United  States  has 
engaged  in  the  great  war,  the  country  has  been  brought 
face  to  face  with  the  disadvantages  evolved  by  a  lack 
of  standards.  Lack  of  standards  in  military  supplies 
has  been  responsible  for  failures  to  manufacture  and 
concentrate  available  munitions  when  they  were  most 
needed,  and  to  utilize  existing  machinery  in  the  manu- 
facture of  articles  which  were  required  by  the  Allied 
powers.  Nevertheless,  there  has  been  an  inevitable, 
if  belated,  tendency  toward  common  standards  estab- 
lished in  the  course  of  the  v/ar  to  secure  interchangea- 
bility  of  munitions.  More  than  once  it  has  been  found 
necessary  at  a  comparatively  late  date  to  accept  foreign 
standards  in  order  to  provide  the  necessary  military 
equipment.  With  an  impending  war  so  clearly  indi- 
cated it  would  have  been  at  least  the  part  of  prudence 
lor  America  to  have  developed  standards,  especially  in 
view  of  the  international  cooperation  to  which  future 
materials  to  be  manufactured  might  have  conformed. 

Already,  the  war  has  established  production  accord- 
ing to  standards  in  many  lines  in  Great  Britain,  France 
and  the  United  States,  and  this  policy  is  likely  to  be 
developed  still  further.  Under  such  conditions  is  it 
not  desirable  to  see  that  such  standards  for  articles  in 
general  use  and  demand  should  be  harmonized  and 
made  universal  ?  and  that  a  standard  article  such  as  a 
motor  truck  or  airplane  should  be  made  of  standardized 
parts  available  in  all  countries  of  the  world?  It  has 
been  reported  that  at  a  government  warehouse  in  Paris, 
separate  parts  for  motor  vehicles  are  maintained  and 
cataloged  in  excess  of  a  million  different  numbers,  and 
naturally  any  repairs  or  replacements  on  trucks  in  the 
field  is  a  far  from  simple  process. 

World  Standards  in  Development 

Now  with  world  standards  in  course  of  development 
it  is  not  unreasonable  to  ask  that  all  later  and  peaceful 
applications  of  these  various  articles  be  considered 
V.  here  such  action  does  not  interfere  with  their  military 
availability.  If  we  are  .standardizing  motor  vehicles  for 
the  American  Army,  is  it  not  advantageous  to  consider 
European  needs  and  conditions  and  also  the  possibili- 
ties of  European  markets,  if  such  can  be  considered 
without  impairing  speed  of  construction  of  their  mili- 
tary purposes?  The  same  conditions  doubtless  will  hold 
true  in  European  works  that  are  turning  out  standard 
products  for  American  troops.  If  the  supply  bureaus  of 
the  various  nations  can  consider  the  question  of  inter- 
national standards,  they  will  be  playing  an  important 
part  in  making  the  world  safe  for  democracy,  not  only 
by  the  successful  conclusion  of  the  war  but  by  the  es- 
tablishment of  an  industrial  independence. 

After  the  war,  industry  will  be  faced  by  conditions 
never  before  realized.  Everywhere  throughout  the 
world,  even  today,  there  is  need  of  new  facilities  for 
the  prosecution  of  industry.  What  will  be  the  condi- 
tion of  tomorrow?  Everywhere  new  equipment,  new 
construction  and  new  materials  will  be  called  for,  and 
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manufacturers  will  be  put  to  it  as  never  before  to  an- 
swer these  demands. 

Obviously,  the  most  efficient  methods  and  speediest 
results  can  come  only  with  a  policy  of  standardization 
where  materials  will  be  supplied  standardized  and  avail- 
able for  general  use.  Every  country  will  need  stand- 
ardized machinery  in  the  arts  of  peace  just  as  it  has 
needed  it  for  war.  The  United  States  in  particular  is 
in  a  position  of  advantage  for  it  has  demonstrated  its 
ability  to  develop  standardized  machines  not  only  for 
its  own  industries,  but  in  some  cases  those  that  have 
proved  generally  acceptable  abroad. 

America  Must  Appreciate  Her  Position 

But  American  manufacturers  must  remember  that 
with  the  completion  of  the  war  all  industry  will  be  re- 
sumed, and  while  they  may  be  able  to  continue  to  oc- 
cupy foreign  markets  for  a  time,  yet  soon  producers 
nearer  to  the  consumer  will  be  able  to  satisfy  his  more 
exacting  requirements.  The  condition  of  war  will  have 
passed,  and  though  demands  may  be  urgent,  yet  as  a 
foreign  army  officer  purchasing  supplies  in  this  coun- 
try told  the  writer,  the  Europeans  no  longer  will  be 
satisfied  with  materials  which  they  were  taking  now 
under  military  stress. 

Many  manufacturers  look  for  the  re-establishment  of 
German  industries  along  efficient  lines,  if  not  in  Ger- 
many at  least  in  neutral  countries  under  German  own- 
ership or  control,  and  it  is  fair  to  assume  that  even  dur- 
ing the  war,  the  Germans  have  not  lost  the  advantages 
of  organization  and  thoroughness  which  for  many  years 
have  proved  so  characteristic.  Germany  may  not  be 
restored  to  her  former  industrial  position,  but  Ameri- 
cans cannot  afford  to  take  any  chance  if  they  desire 
to  occupy  the  markets  of  the  world,  and  America  must 
look  to  the  markets  of  the  world  for,  more  than  ever, 
its  future  will  be  manufacturing  rather  than  agricul- 
tural and  its  products  will  be  in  excess  of  its  local 
needs. 

America  must  appreciate  the  matter  of  world  stand- 
ards and  contribute  its  important  share  to  international 
standardization.  It  can  and  should  compete  in  the  mar- 
kets with  all  comers  in  the  matter  of  quality  and  price 
of  product,  but  it  should  not  handicap  itself  at  the  very 
outset  by  undertaking  to  wage  a  battle  of  standards  in 
behalf  of  American  ideas,  preferences,  or  prejudices, 
where  suitable  thought  and  action  in  advance,  not  only 
could  remove  any  such  necessity  but  could  provide  har- 
mony and  more  efficient  conditions  of  manufacture. 
The  battle  of  the  standards,  if  there  should  be  any  bat- 
tle, for  usually  it  is  rather  a  policy  of  agreement  and 
conciliation,  should  be  fought  in  the  international  com- 
mittee or  conference  by  expert  engineers  and  the  best 
representativs  of  all  concerned  from  producers  to  con- 
sumers, and  a  verdict  here  should  be  regarded  as  final 
and  observed  as  such  in  succeeding  legislation. 
Engineer  and  Manufacturer  Must  Cooperate 

In  the  establishment  of  international  standards  and 
international  systems,  the  engineer  and  manufacturer 
early  should  cooperate  to  the  end  that  ultimately  an 
ideal  system  with  complete  standards  for  all  funda- 
mental commodities  should  be  established  and  main- 
tained, but  the  matter  is  not  confined  to  the  engineer- 
ing and  manufacturing  industries,  it  is  equally  impor- 
tant for  food  and  other  commodities,  and  in  every  case 
the  universality  of  definition,  grading,  nomenclature, 
and  other  essential  features  would  be  desirable.  Such 
a  step  is  not  to  be  taken  independently,  suddenly,  in- 
advisedly, and  without  due  consideration.  In  every  en- 
gineering profession  or  manufacturing  industry,  there 
are  institutes  or  associations  with  committees  ready  to 


consider  such  schemes.  Each  nation  maintains  one  or 
more  bureaus,  laboratories,  or  institutions  whose  ex- 
perts and  advisers  can  take  up  the  matter  scientifically 
and  dispassionately  and  arrange  for  government  inter- 
est and  foreign  cooperation  just  as  has  been  the  case 
with  the  International  Electrotechnical  Commission.  It 
means  effort  on  the  part  of  a  few  far-seeing  men  to 
start  such  a  movement  in  the  great  cotmtries  of  the 
world. 

The  Practical  Question 

The  practical  question  today  is  how  to  realize  these 
international  standards.  The  most  obvious  method  is 
to  bring  the  matter  to  the  attention  of  every  engineer- 
ing, technical,  manufacturing  and  commercial  body,  and 
especially  those  that  maintain  com.mittees  charged  with 
the  study  of  formulating  and  maintaining  standards  and 
practices  for  industry.  The  various  national  bureaus 
of  standards  and  industrial  laboratories  or  other  scien- 
tific or  commercial  bureaus  should  cooperate.  '  If  the 
product  of  any  industry  or  trade  is  not  sufficiently 
standardized  a  beginning  should  be  made,  and  in  so 
doing  cognizance  should  be  taken  of  European  practice 
and  the  advice  of  European  experts  should  be  solicited. 
In  the  meantime,  when  such  standardization  is  going  on 
abroad,  as,  for  example,  that  being  accomplished  by  the 
British  Engineering  Standard  Committee,  American  au- 
thorities should  submit  their  suggestions  and  arrange 
where  possible,  for  formal  cooperation.  If  such  co- 
operation can  take  the  form  of  an  international  congress 
to  study  the  matter,  and  diplomatic  functions  be  given 
to  the  technical  delegates  greater  influence  will  result 
from  their  deliberations. 

In  many  cases,  these  deliberations  will  involve  further 
studies  and  practical  laboratory  or  scientific  tests.  These 
can  be  carried  on  either  in  the  various  nations,  or 
if  desirable  special  laboratory  research  or  experimental 
facilities  can  be  established.  Indeed,  the  suggestion 
might  be  made  for  an  international  mechanical  tribunal 
somewhat  along  the  lines  of  the  Hague  Peace  Palace, 
where  permanent  machinery  could  be  maintained  for 
the  diplomatic  and  administrative  sides  of  these  various 
international  congresses,  and  the  work  of  international 
standards  committee,  so  that  there  would  be  no  loss  of 
time  and  a  number  of  subjects  could  be  under  discus- 
sion and  action  simultaneously.  Such  an  international 
central  bureau  might  not  have  laboratory  facilities  of 
its  own,  but  it  would  not  aim  to  reproduce  existing 
equipment  such  as  is  now  maintained  wdth  high  ef- 
ficiency at  various  national  bureaus  and  national  labo- 
ratories. 

Such  an  international  bureau  might  be  a  place  of  de- 
pository for  various  standards  once  they  w^ere  deter- 
mined, and  facilities  for  comparison  and  checking 
could  be  maintained.  Furthermore,  this  bureau  could 
accommodate  the  various  international  technical  con- 
gresses and  arouse  their  interest  in  problems  of  stand- 
ardization, where  such  interest  is  needed. 

With  such  international  standards  established,  it  is 
safe  to  say  that  a  new  mechanical  and  industrial  era 
will  dawn,  and  that  by  increased  efficiency  and  the  elim- 
ination of  waste,  botii  of  material,  time,  and  effort  the 
world  will  be  able  to  make  up  in  part  for  the  utter 
destruction  of  resources  which  the  years  of  war  have 
produced. 

The  spread  of  interest  in  industrial  management  is 
indicated  by  the  fact  that  a  lectureship  in  this  subject 
is  to  be  established  at  the  INIanchester  Municipal  Col- 
lege, Manchester,  England.  A  sum  of  £3,000  ($15,000) 
has  been  anon}mously  subscribed  to  be  spent  at  the  rate 
of  i6oo  a  year  for  five  years  toward  the  cost. 
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ees'  Benefit  Association  IV. 

^  ght?     Should  Beneficiaries  Be  Supervised? 
By  W.  L.  Chandler 


The  ten  questions  in  this  installment  of  Mr.  Chand- 
ler's series  deals  first  with  the  amounts  of  benefits  that 
can  safely  be  paid  for  disabilities  and  death.  Several 
tables  give  the  practice  and  experience  of  the  large 
number  of  benefit  associations.  Second,  the  important 
matter  of  supervision  of  beneficiaries  is  taken  up. 

Mr.    W.   L.    Chandler   has   had   experience  in   every 

HOW  much  money  does  a  man  need  when  he  is 
sick  or  injured?  In  reality  he  needs  more  than 
when  he  is  well  because  his  expenses  are 
heavier.  In  practice,  however,  we  cannot  pay  all  he 
needs  or  we  shall  find  that  we  are  putting  a  premiimi 
on  disability.  When  benefits  received  during  disability 
are  less  than  the  wages  received  when  a  man  is  well, 
a  beneficiary  is  in  eft'ect  participating  in  the  loss,  is 
a  co-insurer  to  a  certain  extent. 

This  is  as  it  should  be,  for  in  practically  all  forms  of 
insurance  it  is  customar}-  for  the  insured  to  assume 
part  of  the  risk.  In  most  cases  the  insurance  company 
carries  80  or  90  per  cent,  and  the  insured  either  20  or 
10  per  cent. 

Problem  Number  48 

Wh.at  Amounts  of  Benefits  Are  Fair  for  V.^rious 

Periods  of  Tempor.\ry  Dis.'^bility  ? 

The  amounts  of  wages  or  manner  of  living  manifest- 
ly affect  this  question.  A  very  few  associations  base 
all  dues  and  benefits  upon  the  wages  or  average  earn- 
ings; others  attempt  to  arrive  at  this  by  dividing  the 
membership  into  various  classes  according  to  age, 
wages  or  some  such  basis. 

For  convenience,  all  benefits  of  the  associations  are 
converted  to  a  daily  rate  assuming  six  days  to  a  week 
and  26  days  to  a  month.  (See  Table  4.)  The  class  of 
members  paying  highest  dues  and  receiving  highest 
benefits  are  called  the  high  class,  while  those  receiving 
lowest  benefits  are  called  the  low  class.  Xo  figures 
have  thus  far  been  compiled  for  the  intermediate  class- 
es, as  the  situation  is  rather  complicated  and  the  in- 
formation of  doubtful  value.  The  figures  given  are 
intended  only  as  a  general  guide. 

The  benefits  range  from  12  cents  to  $4  per  day,  the 
predominating  rate  being  $1  per  day  for  the  first 
period. 

Of  306  associations  having  only  one  period  of  pay- 
ment, there  are  66  different  plans  of  benefits.  The 
average  is  about  Si. 02  for  the  highest  class  of  mem- 
bers, and  51  cents  for  the  lowest. 

Table  4  gives  an  approximate  average  of  benefits 
paid  for  one  disability  in  associations  which  pay  speci- 
fied sums,  as  distinguished  from  those  paying  only  the 
receipts  from  per  capita  assessments. 

Some  associations  provide  that  benefits  shall  not  ex- 
ceed some  stated  proportion  of  the  wages  received. 
These  vary  from  one-third  to  full  wages,  but  one-half 
and  three-quarters  are  the  popular  limits. 

Of  the  above  associations,  comprising  about  312,000 
members,  the  average  amount  paid  for  one  year  for 
temporarv-  disability  was  $4.01  per  member.  Of  all 
members,  21  per  cent,  received  benefits  during  the  year, 
the  average  being  $19.12  per  year  per  beneficiary.  The 
average  disability  was  22.2  days  per  person  receiving 
benefits  and  4.7  days  per  member  of  the  associations. 


department  of  the  plant  inhere  he  is  now  assistant 
treasurer.  The  Dodge  Manufacturing  Company.  Of 
late  years  he  has  specialized  on  the  study  of  employees' 
relations.  He  has  been  identified  with  many  local  and 
national  movements,  and  was  chairman  of  the  Danger 
Emblem  Committee  of  the  Natioiial  Safety  Council, 
and  is  chairman  of  Purchasing  Agents'  Committee. 

Expenses  during  disability  are  greater  than  when 
well,  but  with  our  present  state  of  development  it  is 
undesirable  to  arrange  for  benefits  greater  than  or- 
dinary income,  for  this  would  put  a  premium  on 
malingering. 

TABLE  4 
Aver.\ge  Daily  Benefits  for  One  Disability 

Associations                                                class  Percentage  Average 
having                           Period                     of  of  429  associa-  benefit 
members  tions    included  per  day- 
High  65  $1.00 

Low  17  .51 

High  23  .81 

Low  7  .42 

2nd  High  23  .61 

Low  7  .31 

Ihree  periods  ist  High  5  .81 

Low  2  .41 

2nd  High  5  .78 

Low  2  .38 

3rd  High  5  .52 

Low  2 

Four  periods  ist  Fligh  i 

Low  0.25 

2nd  High  i 


One  period 
Two  periods 


ist 


1st 


0.23 

I 

0.23 


•25 

1.16 

■50 

1.02 

Low  0.23  .38 

3rd  High 

Low 

4th  High  I  .40 

Low  0.23  .13 

Employees  might  be  allowed  to  take  insurance  up  to 

80  or  90  per  cent,   of  their  regular  income,   and  the 

secretarv-  or  sick  committee  be  depended  upon  to  see 

that  fair  play  is  accorded. 

Temporary  disability  benefits  of  one  dollar  per  day 
seem  to  be  by  far  the  most  popular  among  average 
wage  earners.  Some  apprentices  may  desire  a  lesser 
amount  and  many  employees  may  want  more,  so  that 
to  please  all,  some  plan  might  be  provided  wherebv 
one  might  apply  for  any  amount  within  certain  limits. 
In  the  Dodge  Association,  four  different  benefits, 
^0.50,  $1.00,  $1.50  and  $2.00  were  offered  under  the 
new  by-laws,  but  due  to  a  bump  of  caution  on  the  part 
of  the  committee  that  decided  on  the  by-laws,  the  rates 
were  not  made  pro-rata,  but  were  advanced  on  the 
larger  benefits  to  guard  against  possible  losses  on  this 
class  of  risk.     The  rates  are  as  follows: 

Daily  benefit         $  .50         $1.00        $1.50        $2.00 
Dues  per  week      .05  .10  .175  .25 

In  booking  new  members  during  the  first  v-ear  of  the 
new  by-laws  no  suggestions  were  made  as  to  the  amount 
of  benefit  each  should  choose.  Many  selected  benefits 
so  low  as  to  be  of  relatively  little  benefit  to  them  when 
compared  with  their  wages.  Since  the  first  year  an 
effort  has  been  made  to  induce  members  to  carry  at 
least  50  or  60  per  cent,  of  their  average  wage.     To 
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bilow   what   can   be   accomplished   by   salesmanship   as 
against  the  natural  tendency  see  Chart  No.  14. 

Problem  Number  49 

What  is  a  Proper  Benefit  for  Permanent 

Disability  ? 

Twelve  per  cent,  of  the  associations  pay  benefits  for 
permanent  disability,  but  only  one-third  of  these,  or 
4  per  cent,  include  cases  arising  from  sickness.  One- 
fourth  of  one  per  cent,  of  the  members  of  associations 
paying  permanent  disability  received  these  benefits  in 
one  year  and  the  average  cost  was  48  cents  per  year 
for  each  member  of  such  association. 

Workman's  compensation  covers  the  accident  insur- 
ance field  only  so  far  as  applies  to  accidents  while  at 
work.  The  cost  to  an  association  of  carrying  perma- 
nent disability  benefits  for  accidents  when  off  duty 
should  be  less  than  for  those  occurring  while  on  duty. 

By  paying  temporally  disability  benefits  for  both  ac- 
cident and  sickness,  the  associations  cover  loss  of  time 
due  to  permanent  disability  while  payments  continue. 

The  dismemberment  cases  such  as,  fingers,  toes, 
hands,  feet,  eyes,  etc.  (usually  meant  when  permanent 
disability  is  referred  to  in  reports  of  the  associations), 
often  permit  some  degree  of  wage  earning.  These  are 
now  very  well  compensated  for  through  workmen's 
compensation  when  due  to  work  accidents  and  might 
well  be  eliminated  here  except  so  far  as  they  may  be 
embraced  in  the  payments  for  temporary  disability. 

Permanent  disability  then  will,  for  our  purpose,  con- 
sist solely  of  cases  literally  entitled  to  the  name,  and 
it  certainly  seems  the  humane  thing  to  provide  means 
for  taking  care  of  men  when  thus  unable  to  take  care 
of  themselves,  by  prolonging  the  temporary  disability 
period  as  explained  in  Problem  Number  38.  The 
charts  in  the  fifth  group  of  problems  to  appear  next 
month  show  weekly  dues  necessary  for  various  bene- 
fits during  the  first  year.  Assuming  that  all  members 
of  an  association  are  paying  dues  sufficient  to  cover 
disability  up  to  52  weeks,  it  would  be  necessary  to  add 
only  2  cents  per  week  to  such  dues  to  permit  the  pay- 
ment of  25  cents  each  weekday  so  long  as  a  member 
remains  totally  disabled  after  the  end  of  the  52  weeks. 
Of  course,  to  provide  any  multiple  of  25  cents  per  day 
all  members  must  pay  the  same  multiple  of  2  cents  per 
week  in  dues. 

Problem  Number  50 
What  is  a  Proper  Benefit  for  Death  of  a  Member? 

Ninety  per  cent,  of  all  associations  have  some  form 
of  death  benefit.  Of  these,  76  per  cent,  pay  a  speci- 
fied sum;  10  per  cent,  pay  the  amount  collected  from 
a  specified  per-capita  assessment ;  2  per  cent,  have  as- 
sessments, but  limit  the  amount  of  benefit  while  12  per 
cent,  are  indefinite  or  make  combinations  of  flat  rates 
and  assessments  or  have  conditional  benefits. 

Of  the  associations  paying  a  specified  lump  sum,  78 
per  cent,  pay  a  uniform  benefit  for  all  members;  16 
per  cent,  have  two  classes ;  5  per  cent,  have  three  class- 
es ;  the  remaining  i  per  cent,  have  four,  five  and  six 
classes. 

The  benefits  range  from  $10  to  $1000,  but  the  pre- 
dominant ones  are  $50  and  $100. 

Some  of  the  associations  pay  a  larger  amount  for 
death  from  accident  on  duty  than  for  death  from  acci- 
dent when  not  on  duty  or  from  natural  causes.  In 
other  associations  the  rate  of  wages  or  length  of  mem- 
bership governs  the  amount  of  benefit.  Personally,  I 
cannot  see  why  the  amount  of  protection  should  be  in- 
fluenced by  the  cause  of  death,  the  widow  needs  the 
money  just  the  same  in  any  case. 


Associations  having  two  classes  pay  appro.ximately 
twice  as  much  for  first  class  as  for  second  class  mem- 
bers; those  with  three  classes  pay  in  the  relation  of  50, 
30  and  20.    Table  5  shows  the  death  benefits. 
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CH.\RT    NO.    T4.      EFFECT   OF   SALES    METHODS   ON    MEMBERSHIP 

Of  associations  paying  by  per  capita  assessments  or 
other  methods,  it  is  impossible  to  tabulate  the  amounts 
^■.nd  to  arrive  at  the  total  amount  of  benefits  without 
more  research  work  tlian  is  warranted. 

Thirteen  per  cent,  of  associations  having  death  bene- 
fits use  assessments  in  some  form ;  four  associations  pay 
either  $40  or  $50  from  their  treasuries  and  the  pro- 
ceeds from  assessments  of  $1,  $1.50  or  $2.  The  lowest 
assessment  reported  is  10  cents  and  the  highest  $2 ; 
27  associations  have  $1;  16  have  50  cents;  while  15 
lange  from  10  cents  to  $2;  7  associations  limit  the 
amount  to  be  derived  from  assessments  to  amounts  from 
$50  to  $100.  Two  associations  pay  funeral  expenses 
only,  while  1 1  pay  benefits  ranging  from  three  to  twelve 
months  wages.  Assessments  destroy  enthusiasm  and 
therefore  should  not  be  used. 

Four  hundred  nineteen  associations  paid,  in  one 
year,  2197  benefits  for  deaths,  amounting  to  S460,- 
838.51,  the  average  being  $209.76.  The  membership  in 
these  associations  averaged  during  the  year  318,892, 
making  the  average  expenditure  for  the  benefits  due  to 
death  $1.45  per  member. 

As  stated  in  Problem  Number  40,  the  death  rate  per 
1000  members  was  6.7.  In  the  industries  each  repre- 
sented by  10,000  or  more  members,  the  death  rates  were 
as  follows :  Iron  and  steel  rolling  mills,  6.7 ;  machinery, 
6.5 ;  coal  mining,  5.6 ;  street  railway,  8.8 ;  wholesale 
and  retail  stores,  5.5. 

The  death  benefit  seems  quite  generally  to  be  intend- 
ed merely  for  burial  purposes,  and  when  so  intended 
the  proper  amount  should  be  determined  by  the  cost 
of  a  funeral  such  as  the  member's  family  would  choose. 
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Xo\v-a-da}'s,  Sioo  does  not  cover  the  expenses  of  the 
average  funeral  such  as  members  select,  but  it  is  the 
amount  of  benefit  usually  chosen,  and  a  funeral,  if 
necessary,  can  be  had  for  less  than  that  amount.  Dues 
of  2^4  cents  per  week  will  cover  a  death  of  $ioo  with 
a  factor  of  safety  of  23  per  cent.,  using  the  general 
average  of  the  United  States  as  a  basis,  provided 
enough  members  participate  to  give  average  experi- 
ence. 

TABLE  5 

De-'MH  Benefits  of  Associations  Paying  Lump  Sums 

Associations  having  only   one   class 

Amount  of  Number  of  associations 

Death  benefit 
S8oo  I 

500  3 

250  to  300  10 

200  9 

150  14 

108  to  125  3 

100  77 

60  to    75  31 

40  to    50  92 

25  to    30  6 

Death  benefits  less  than  $50  seem  to  be  too  small  to 

be  of  much  real  use. 

Associ.'^TiONS  Having  Two  Classes 
Amounts  Are  Shown  Independent  of  Classes 

Amount  of  Benefit  shown  is   found 

Death  benefit  as  one  of  the  two  in  the 

following     number     of 
associations 


S500 

250 

to 

300 

150 

112 

to 

125 

100 

75 

56 

to 

63 

50 

40 

to 

45 

30 

to 

37-50 

15 

to 

25 

14 

3 
28 

4 


Associations  With  Three  or  More  Classes 

Amounts  Are  Shown  Independent  of  Classes 

.\mount  of  Benefit  shown  is  found 

death  benefit  as  one  of  the  three  or 
more  in  the  following 
number   of    associations 

?iooo  2 

750  I 

450  to  500  3 

250  to  300  2 

200  4 

150  2 

125  2 

100  10 

75  6 

65  to  70  3 

50  13 

40  to  45  2 

30  to  35  3 

15  to  25  9 

10  to  12.50  5 

The  experience  of  the  Dodge  A.ssociation  indicates 
these  rates  to  be  safe.  One  Dodge  plan  is  in  successful 
operation  whereby,  np<m  the  death  of  a  member  or  de- 
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pendent,  the  secretary  confers  witli  the  beneficiary  and 
with  her  consent  pays  the  undertaker  at  once  and  se- 
cures a  ten  per  cent,  cash  discount  on  the  cost  of  the 
luneral,  a  satisfactory  arrangement  for  all  parties. 

TABLE  6 

Death  Benefits  in  Associations  Which  Pay  on  a 

Uniform  Basis  for  All  Members 


$800 
500 
300 
-50 
200 
150 
125 
108 

'°°                                                    77  38,606  29,679.05  .77 

75                                                     26  7,071  7,500  1.06 

^                                                      5  1,776  1,200  .68 

50                                                    87  25,880  8,000  .31 

40                                                      5  571  147-25  .26 

25                                                      4  291  100  .34 

50  plus  ass'm't,  $2  per  member     i  282  654  2.32 

50  plus  ass'm't,  $1.50  per  mem.     i  441  1,385.50  3.14 

50  plus  ass'm't,  $1  per  member     i  58  109  1.88 

40  plus  ass'm't,  $1  per  member     i  139  411  2.96 

-■Assessment.   $2   per   member            i  68  268  3.94 

.-Assessment,  $1.50  per  member       i  186  279  1.50 

.\ssessment,  $1  per  member            25  5,909  32,266  5.46 

.-Assessment,  50c  per  member         14  7,294  23,869.64  3.27 

-\ssessment,  35c  per  member          i  354  254.45  -72 

■Assessment,    25c    per   member         5  1,631  707.24  43 

95  per  cent  of  amount  raised  by 

:\n  assessment  of  25  cents  per 

member                                             i  211  181.88  .86 
.-Assessment  of  25  cents  per  mem- 
ber,   wife    and    child                     i  107  98.75  .92 
Note:  Compiled  by  United  States  Department  of  Labor. 

Problem  Number  51 
How  Soon  After  Joining  Should  a  Member  Be 
Eligible  For  Death  Benefit? 
In  54  per  cent,  of  the  associations  paying  death  bene- 
fits, a  specified  period  of  membership  is  required  before 
members  are  entitled  to  such  benefits,  but  in  the  re- 
maining 46  per  cent.,  members  are  eligible  at  once. 
In  83  per  cent,  of  those  managed  by  establishments,  41 
per  cent,  of  those  managed  by  employees  and  52  per 
cent,  of  those  managed  jointly  pay  death  benefits  with- 
out such  restrictions. 

TABLE   7 
Length  of  Membership  Required  to  Establish  Title 

TO  Death  Benefits 

Length  of  membership                  Xuml)cr  of  associations 

required 

Pay  death  benefits  at  once  192 

Require  2  weeks  4 

Require  30  days,  4  weeks  or  i  month  75 

Require  6  weeks  2 
Require    60    days,    8    weeks,    or    2 

months  25 
Require  90  days,   12  weeks  or  three 

months  55 

Require  13  weeks  2 

Require  4  months  2 

Reciuire  6  months  38 

Require  9  months  I 

Require  i  year  5 

Scattering  18 

Except  in  occasional  cases  30  days  afford  ample  time 
in  which  to  determine  the  presence  of  diseases  which 
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might  have  been  present  due  to  infection  or  other 
causes  at  the  time  of  joining.  Therefore,  a  member 
should  be  ehgible  in  not  to  exceed  30  days  after  join- 
ing. 

See  Dodge  by-laws.  Art.  VIII,  Sections  10,  11,  and 
14;  also  Art.  Ill,  sections  10  and  11,  as  follows 

Sec.  10.  Members  shall  be  eligible  for  sick  and  death  ben- 
efits after  thirty  days  from  the  date  of  their  becoming  mem- 
bers. In  the  event  of  a  member  later  taking  additional  benefits 
such  additional  benefits  become  effective  at  the  expiration  of 
thirty  days  from  the  date  of  collecting  the  increased  dues. 


The  adequacy  of  these  rates  has  been  shown  by  a 
comparison  of  expense  ratios  and  premium  rates  with 
those  of  stock  insurance  companies. 

For  a  benefit  of  $100  at  death  of  wife,  the  Dodge 
rate  of  five  cents  per  week  equals  $2.60  per  year,  as 
compared  with  $.50  the  average  cost  of  the  United 
States  for  the  same  amount  of  benefit  covering  cases 
vv'here  all  members  pay  the  same  dues. 

The  introduction  of  these  benefits  increases  the  service 
to  employees,  and  thus  increases  the  usefulness  of  the 
association  to  the  employer  and  aff^ects  turn  over. 


W/i/IT L/fBOf>  UA/COS/?CfO  W/U  SflfCT /IS  THC  ffCASO/VABLE'   P/ITf  OF SSA/fr/T^   WH5A/ TMf'y  f/l r  T/fC S/U  THSMS^lVeS 
Oropor/zons  ofmembers/i/p   vo/un/ori/y  se/ec//np  rofes  c/' iene/i/s  eouo/  /o  yor/oui percen/opei  o^wopes 


\7S-90^\ 


2S  -35  %  or  W/ICfS       I 


■ao  -ss%or  VMSS3 


60  -  66!%  OF  w/ISfJ 


/ro/n  /A/s  *vff  /noy  concAzo'e  /6(?/  /Aff  /rjo/on/y  ivou/d  vo/e  fbroiboo/  SSpccen/  c^woge. 


CHART    NO.    IS.      SHOWING    PERCENTAGES    OF    BENEFIT    RATES    VOLUNTARILY  SELECTED  BY  EMPLOYEES 


Sec.  II.  Benefits  shall  be  paid  as  promptly  as  possible  after 
the  required  proof  of  claims,  but  the  directors  shall  have  power 
to  stop  or  withhold  benefits  in  the  cases  of  members  who  are 
able  to  work  or  are  otherwise  found  to  be  imposing  on  the 
association. 

Sec.  14.  No  benefits  shall  be  paid  for  disability  resulting 
from  ailments  existing  prior  to  joining  the  Association,  unless 
specifically  accepted  by  the  Directors  at  time  of  joining. 

Sec.  10.  In  case  that  it  shall  be  found  that  an  applicant,  his 
wife  (or  dependent  husband)  or  a  child,  has  a  chronic  or 
other  ailment  which  would  decrease  the  desirability  of  the 
applicant  as  a  member,  the  applicant  may,  by  a  majority  vote 
of  the  Board  of  Directors,  be  admitted  to  membership  by 
exempting  the  Association  from  liability  for  such  ailments 
or  from  liability  due  to  ailments  for  which  such  conditions 
shall  be  responsible. 

Sec.  II.  WTienever  an  applicant  is  admitted  to  membership 
in  accordance  with  Section  10,  the  action  of  the  Board  of 
Directors  shall  be  recorded  on  the  membership  record  as-  well 
as  in  the  minutes  of  the  meeting. 

Problem   Number  52 

Vv^H.-\T  Benefits  Should  Be  Paid  for  Death  of  a 

Member's  Wife? 

Twenty-tv.-o  per  cent,  of  all  associations  have  such 
a  benefit.  These  associations  have  65,889  members  and 
the  average  cost  per  member,  (all  members  paid  the 
same  dues)  was  25  cents  per  year.  Eight  per  cent,  of 
these  associations  pay  $100;  6  per  cent,  pay  $75;  58 
per  cent,  pay  $50;  6  per  cent,  pay  $40;  12  per  cent,  pay 
S25.  A  few  pay  actual  funeral  expenses  not  to  ex- 
ceed a  certain  amount,  others  have  per  capita  assess- 
ments. 

Losses  due  to  deaths  of  wives  were  at  the  rate  of 
3.7  deaths  per  thousand  members  of  the  associations 
providing  such  a  benefit,  the  average  being  $63.19. 

As  a  rule,  the  benefit  for  death  of  a  wife  is  approxi- 
mately half  that  for  death  of  a  member  of  the  same  as- 
sociation. This  sort  of  benefit  aids  in  decreasing  worry, 
thus  increasing  the  mental  and  physical  efficiency  of  its 
members. 

If  these  figures  are  a  safe  guide,  an  association  could 
provide  a  S50  benefit  for  death  of  a  wife,  adding  say 
40  cents  per  year  to  the  dues  of  each  member.  Single 
men  have  raised  some  objection  to  this  plan  whereby 
they  must  pay  the  same  dues  as  married  men  without 
any  prospect  of  benefit. 

The  Dodge  Association  provides  for  optional  benefits 
covering  wives,  with  corresponding  increase  in  dues. 
(See  Art.  Ill,  Sec.  3  and  Art.  VIII,  Sec.  3,  Problem 
Number  17  in  February  Industrial  Management. ") 
Inasmuch  as  this  increase  in  dues  applied  only  to  mem- 
bers exercising  the  option,  the  rates  were  made  high 
until  enough  experience  develops  to  point  the  way  to 
more  equitable  rates. 


Problem  Number  53 

W'hat    Benefits    Should    Be    Paid   for    Death    of 

Other  Dependents  of  Members? 

Fifteen  per  cent,  of  all  associations  have  such  benefits 
with  an  average  cost  of  28  cents  per  year  per  member 
regardless  of  whether  member  had  children  or  not. 
This  covers  a  membership  of  44,381.  These  benefits 
range  from  $10  to  $100  and  usually  are  paid  for  deaths 
of  such  dependents  as  child,  father,  mother,  brother  or 
sister.  In  the  case  of  dependent  children,  the  benefits 
are  usually  graduated  according  to  age,  from  stillborn 
up  to  21  years.  Benefits  for  death  of  children  vary 
from  $10  stillborn  up  to  (in  one  case)  $100  for  a 
daughter  in  charge  of  the  household  of  a  widowed  mem- 
ber. The  usual  limit  for  children  graduates  up  to  about 
S25  at  age  of  8.  For  death  of  dependent  parents,  the 
majority  of  associations  pay  S50,  the  average  benefit 
being  $43.46.  These  benefits  on  the  average  were  paid 
to  six  members  in  each  1000.  being  about  the  same 
rate  as  for  members  themselves.  (The  remarks  on  in- 
dustrial insurance  under  problems  42  and  52  apply 
here  also.) 

The  rates  shown  in  the  Dodge  by-laws  (Art.  VIII, 
Sec.  3),  are  4  cents  per  week  or  $2.08  per  year  for  a 
$50  death  benefit  for  a  child  between  the  ages  of  two 
and  16  years.  These  benefits  are  optional  and  conse- 
quently the  rates  apply  only  to  those  carrying  the  in- 
surance, and  are  necessarily  higher  than  they  would  be 
if  each  member  paid  these  dues.  The  rates  were 
prompted  by  a  sense  of  caution  at  the  time  of  their 
adoption.  They  may  be  lowered  in  the  future.  The 
average  cost  of  all  the  associations  was  28  cents  per 
}ear  or  about  one-half  cent  per  week,  indicating  that  if 
each  member  paid  one  cent  per  week,  the  association 
might  safely  pay  $50  at  death  of  each  dependent  child 
under  say  16  years  of  age. 

Comparison  with  industrial  insurance  rates  indicate? 
that  the  Dodge  rates  are  high. 

Problem  Number  54 

How  Much  Time  Should  Be  Required  to  Settle  a 

De.\th  Claim  ? 

The  time  required  to  settle  death  claims  varies  from 
immediate  settlement  on  receipt  of  proof  of  death  to 
60  days  thereafter.  Some  pay  part  at  once  and  balance 
in  deferred  payments. 

There  is  no  excuse  for  delay.  The  secretan,-  should 
be  in  touch  with  all  sick  members  and  through  well 
members  is  able  to  detennine  the  validit}'  of  any  but 
the   most    exceptional   claims.      Promptness   in   paying 
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claiins  is  of  the  greatest  benefit  in  increasing  member- 
ship, and  should  be  made  a  standard  practice. 
Problem  Number  55 
Should  De.ath  Claims  Be  Contestable? 

In  most  associations,  the  conditions  that  cause  for- 
feiture of  rights  to  death  benefits  are  practically  the 
same  as  those  causing  forfeiture  of  temporary  disabil- 
ity benefits  presented  in  Problem  Number  56.  Regu- 
lations, however,  do  not  appear  to  be  as  rigidl\-  enforced 
in  the  case  of  death  benefits,  and  a  few  associations 
lia\  ing  provisions  for  forfeiture  of  temporary  disability 
benefits,  have  no  corresponding  restrictions  as  to  deatli. 

If  the  conduct  of  any  member  is  not  satisfactory  to 
the  association's  management,  they  should  adjust  the 
difficulty  or  expel  him  before  the  death  claim  could 
become  a  possibility,  or  take  their  medicine  and  pav  the 
claim.  The  death  benefit  is  intended  for  the  widow  or 
children  who  are  left;  they  should  not  be  deprived  of 
their  rights  at  the  last  minute. 

Problem  Number  56 

Should  jNIembers  Drawing  Disability  Benefits  Be 

Subject  to  Supervision  or  Restrictions? 

Nearly  all  associations  provide  some  sort  of  super- 
vision over  beneficiaries ;  42  per  cent,  of  associations 
]iaying  temporary  disability  benefits  require  physician's 
certificates,  while  25  per  cent,  provide  that  they  may  be 
required.  Sixty-two  per  cent,  have  committees  which 
visit  all  beneficiaries  at  stated  intervals,  making  super- 
vision double  for  members  of  those  associations  having 
both  physician's  certificates  and  committee  reports. 

Associations  requiring  medical  examinations  of  ben- 
eficiaries seem  to  be  about  equally  divided  between 
weekly  and  tri-weekly  examinations,  with  a  few  daily 
and  some  "as  deemed  necessary."  When  an  association 
emi)loys  a  regular  physician,  his  certificate  is  required 
independently  of  any  other  physician  who  may  be  in 
attendance.  A  few  associations  pro\ide  that  out-of- 
town  members  shall  supply  sworn  certificates  of 
physicians. 

Many  associations  place  restrictions  on  members 
while  they  are  drawing  benefits.  The  following  restric- 
tions were  found  in  ditl'erent  associations ;  they  must  not 
be  out  at  night ;  absent  from  home  without  consent  of 
visitmg  committee;  intemperate;  found  in  a  saloon 
longer  than  15  minutes  at  a  time;  or  guilty  of  improper 
or  immoral  conduct.  Other  restrictions  are  that  mem- 
bers must  not  gamble;  spend  money  for  liquor;  fre- 
quent saloons  or  disreputable  places ;  prolong  disability 
through  misconduct;  attend  to  any  business;  engage  in 
any  gainful  occupations,  etc.,  etc. 

Nearly  all  of  the  associations  provide  that  benefits 
shall  not  be  paid  when  the  disability-  is  caused,  or,  in 
some  cases,  aggravated  by  intemperance  or  immorality. 
Some  associations  exclude  cases  for  reasons  such  as 
d-sability  existing  prior  to  membership;  cases  arising 
from  carelessness;  fighting;  scuffling,  athletic  sports; 
unlawful  acts  or  misconduct;  cases  where  fraud  or  at- 
tempted fraud  is  evident;  v/here  disability  is  not  re- 
ported i)romptly;  absence  from  duty  without  permis- 
sion; failure  to  notify  of  change  of  address;  refusing 
medical  treatment;  .self-inflicted  injuries;  violation  of 
establishment  rules ;  and  bringing  suit  against  the  es- 
tablishment. 

In  80  j)er  cent,  of  the  associations  paying  temporary 
disability  benefits,  memberships  may  be  retained  by  dis- 
abled members  who  have  exhausted  the  periods  of  tem- 
porary disability  benefits  allowed  by  the  association  thus 
retaining  the  right  to  any  other  kind  of  benefit  the  asso- 
ciation may  confer.  This  is  usually  on  condition  that 
dues  and  assessments  be  kept  up,  but  some  associations 
relieve  members  of  this  class  from  such  payment. 


A  number  of  associations  provide  that  membership 
shall  cease  at  the  expiration  of  the  maximum  benefit 
period  or  within  a  short  time  thereafter.  It  is  impor- 
tant here  to  preserve  the  rights  to  any  death  or  other 
benefits.  Some  deduct  dues  and  assessments  for  such 
intervals  from  death  benefits  when  paid.  See  Dodge 
by-laws,  Art.  VIII,  Sees.  5,  6  and  7. 

Sec.  5.  When  no  wages  are  due  a  member  from  the  com- 
pany dues  must  be  paid  when  due.  without  solicitation  from 
the  Secretary  in  order  to  retain  membership,  except  that  in 
event  of  a  member  otherwise  ehgible  for  membership  being 
temporaraily  laid  off  by  the  company,  the  Directors,  upon  re- 
quest and  satisfactory  assurance  of  credit  responsibility,  may 
arrange  to  extend  the  membership  for  a  period  not  to  exceed 
thirteen  weeks,  when  the  amount  in  the  treasury  will  warrant  it 
and  on  condition  that  all  such  accrued  dues  are  paid  up. 

Sec.  6.  When  members  have  been  laid  off  temporarily,  and 
then  resume  work  after  having  had  the  advantages  of  protec- 
tion as  covered  in  Section  5,  whether  receiving  benefits  or  not, 
their  dues  shall  be  doubled  until  all  indebtedness  to  the  asso- 
ciation has  been  paid. 

Sec.  7.  The  provisions  of  Sections  5  and  6  are  available 
only  to  members  who  continue  to  reside  in  the  same  county, 
and  do  not  take  up  any  occupation,  which,  in  the  opinion  of 
the  Directors,  should  enable  them  to  pay  their  dues,  or  should 
warrant  the  association  in  cancelling  the  membership. 

A  few  associations  paying  benefits  for  a  total  num- 
ber of  weeks  in  one  year  provide  that  a  member  shall 
leturn  to  work  for  a  stated  period  before  being  eligible 
again.     See  Dodge  by-laws,  Art.  IN,  Sees.  3,  4  and  5. 

Sec.  3.  A  member  must  remain  at  work  at  least  four  weeks 
after  receiving  a  full  term  benefit  of  thirteen  weeks  before  he 
is  eligible  for  another  temporary  disability  benefit  for  sickness. 

Sec.  4.  Only  one  benefit,  not  to  exceed  thirteen  weeks,  shall 
be  paid  for  one  disability  or  for  any  one  chronic  disease  or 
recurring  disability. 

Sec.  5.  Disability  beginning  less  than  four  weeks  after  a 
previous  disability  shall  be  considered  as  part  of  the  former 
disability  unless  there  is  positive  evidence  to  the  contrary. 

While  associations  generaly  refuse  benefits  in  case 
of  immorality,  5  per  cent,  specifically  enumerate  ven- 
ereal diseases  as  causing  forfeiture  of  rights.  Ten  per 
cent,  of  the  associations  paying  temporary  disabilit}' 
benefits  report  no  provision  for  the  forfeiture  of  these 
rights.  While  venereal  diseases  are  such  as  inay  tempt 
us  to  taboo  benefits,  they  are  never  contracted  merely 
for  the  purpose  of  drawing  benefits,  and  may  be  subject 
to  benefits  as  much  as  any  other  disease. 

The  matter  of  malingering  is  extremely  itnportant 
and  requires  constant  vigilance  on  the  part  of  the  asso- 
ciation officers.  The  most  successful  way  to  guard 
against  this  point  is  to  enlist  the  enthusiastic  coopera- 
tion of  the  entire  membership.  A  member  will  have 
a  hard  time  jnilling  the  wool  over  the  eyes  of  all  his 
fellows.  especiall\-  those  living  near  him.  Many  men 
who  would  beat  the  street  car  comiwny  out  of  a  nickel 
would  never  stoop  to  take  a  similar  advantage  of  the 
baseball  team  of  which  they  were  meinbers.  The  asso- 
ciation must  secure  on  the  part  of  all  members  that 
same  feeling  of  loyalty  that  is  enjoyed  by  the  ball  team. 

Dividing  the  citv  into  wards  and  districts  and  select- 
ing members  for  visiting  committees  from  the  districts 
in  which  disabled  members  live  has  done  much  to  re- 
duce malingering  for  the  Dodge  Association. 

Problem  Number  ^7 
Should  Beneficiaries  H.we  the  Right  of  .Appeal? 

If  a  beneficiary  is  dis.satisfied  with  the  decision  of  the 
board,  committee  or  officers  who  pass  upon  claims, 
most  of  the  associations  provide  for  an  appeal,  either  to 
certain  officers,  to  the  managing  board,  or  to  the  asso- 
ciation itself. 

The  courts  have  condenuied  the  plan  whereby  a 
member  agrees  in  his  application  to  abide  by  the  de- 
cision of  any  committee  or  officer  as  being  a  final  ver- 
dict without  recourse. 

(To  be  continued) 
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By    Wall:-; 

This  jouith  instaUincnl  begins  the  discnssiiin  of  the 
hibor  factor  in  pozeer  produition.  'I'hc  economics  of 
wages  is  presented  and  the  underlying  philosophy  of 
bonus  is  given  from  botli  the  economic  and  psycho- 
logical aspects.  Finally  there  is  a  brief  discussion  of 
the  influence  of  physical  surroundings  upon  the  efH- 
ciency  of  labor.  A  chart  gives  a  comparison  of  the 
rises  in  living  cost  and  wages  since  the  outbreak  of  war. 

Mr.  Walter  N.  Polakov  is  a  consulting  engineer 
speciali:ing   in    the   management   of   po-u'er  plants.     He 

A  SHORT  time  ago  one  of  the  captains  of  indus- 
try' dared  to  make  a  frank  admission  tliat  the 
men  of  the  working  class,  that  is  tlie  men  witli- 
out  property  are  going  to  dominate  tlie  world.  "I  am 
one  who  has  come  to  a  belief  that  the  worker  will  rule," 
said  he,  "and  like  all  revolutionary  movements  it  will 
work  good.  The  sooner  we  realize  this  the  better  it 
will  be  for  our  country  and  the  world  at  large. "- 

Considering  the  labor  problem,  insofar  as  it  enters 
into  our  study  of  power  production,  this  spirit  must 
be  reckoned  with  as  it  is  not  so  much  the  past  as  the 
future  economic  situation  which  must  be  plainly  under-- 
btood  if  the  gravest  of  all  problems  is  to  be  solved. 

Economic  Aspect  (.if  L.\1!or  Problems 

To  understand  the  true  nature  of  the  so-called  labor 
problem  one  cannot  avoid  a  brief  review  of  the  eco- 
nomic relations  be- 

t  w  e  e  n  employee  i'.™;;;;;;;;;"";;;;;;!;;;;;;;;;;;;;;;;;;!!;;;!;;;!;;;;;;;;;;;;;;;;;;;;;;;;;;;;;";";;;;;;;;;;";;;;";!^^ 
and  employ-  \l 
er.  W  h  i  1  e  one 
group  of  society 
possesses  the 
means  necessary  to 
carry  out  produc- 
tion,   the    other 

owns  nothing  but  the  labor-piower,  and  its  members 
live  only  so  long  as  they  can  sell  their  capacity  to  work 
by  brains  or  muscles  and  can  find  work  only  so  long 
as  their  labor  increases  the  capital.'' 

In  the  case  of  slaves,  part  of  their  labor  was  used 


zcas  educated  in  Russia  and  iiermany  and  held  a  posi- 
tion of  shop  superintendent  and  chief  engineer  in 
Russia  and  was  also  instructor  and  consulting  engineer 
to  the  .\aval  Academy  at  Baku.  After  coming  to  this 
country,  and  prior  to  taking  up  his  own  practice,  he 
ivas  consulting  engineer  to  the  Board  of  Estimate  and 
Apportionment  of  Xew  York  City,  consulting  engineer 
for  the  Penn  Central  Light  &  Power  Company  and 
Superintendent  of  Power  of  the  New  York,  New  Haven 
and  Hartford  Railroad  Company. 

wear  and  tear  of  machinery,  etc. ;  and,  third,  of  the 
\alue  of  the  labor  of  all  the  employees.  Obviously  the 
entire  cost  of  materials  and  all  the  other  charges  reap- 
]jear  in  the  value  of  power. 

The  fact,  however,  is  that  labor  power,  as  any  other 
commodity,  is  priced  not  by  its  use-value  but  by  the 
cost  of  its  production.  Wages,  therefore,  are  deter- 
mined by  the  labor  time  necessary  for  production  and 
reproduction  of  this  labor-power. 

As  in  the  case  of  a  power  plant,  the  cost  of  produc- 
tion of  human  energ}',  both  mental  and  physical,  is  com- 
posed of  three  main  groups  of  expenses : 

(a)  Means  of  subsistence  (operating  expense). 
This  must  be  sufficient  to  maintain  the  employee  in  his 
normal  state,  i.  e.,  to  reproduce  between  the  working 
hours  the  energy  discharged  while  working,  by  means 
accepted  as  a  standard  of  living. 

(b)  Cost    of    reproduction    of    labor    (maintenance 

and  sinking  fund). 
i;;;;;:;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;:;:;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;:;;;;;;:;;;;;;;;;;;;;:^  As  men  are  with- 

drawn from  use  by 
wear  and  tear  and 
death,  the  labor 
power  must  be  con- 
t  i  n  u  a  I  1  >  re- 
placed from  the 
ranks  of  the  new 
must  be  provided   to 


Abraham  Lincoln  said  in  a  speech  in  1S47.  "  To  secure  to  each 
laborer  the  whole  product  of  his  labor,  or  as  nearly  as  possible, 
IS  a  worthy  object  of  any  good  government 


generation   and    sufficient    means 
raise  and  bring  up  the  children. 

(  c  )  In  order  that  emjiloyees  may  accjuire  the  neces- 
sary skill  in  a  given  branch  of  industry,  special  educa- 
tion and   training  is   required    (fixed   charges  and   ad- 

10  produce  enough  for  their  own  maintenance,  but  all     ministration )  and  means  must  be  provided  to  cover  the 

the    labor    seemed    unpaid ;    with    a    serf-peasant    who 

worked  part  of  the  time  on  his  landlord's  field  and  the 

other  part  on  his  alloted   farm,   this  division  between 

paid  and  unpaid   labor   was   clearly   separated;   in   the 

modern  wage  system,  the  division  becomes  so  obscure 

that  it  appears  to  a  superficial  observer  as  if  alt  labor 

is  paid. 

^".^LUE  OF  L.\BOR  IN    PoVVER  Pl.\NTS 

Manifestly  this  is  not  so.  The  value  of  electric  power 
for  instance,  is  composed :  First,  of  the  value  of  fuel 
and  other  materials  consumed  in  course  of  production ; 
second,  of  the  obligations  to  money  lenders,  landlords, 

'  Mr.  C.  M.  Schwab  of  the  Bethlehem  Steel  Corporation. 

"  Evening  Sun  and  New  York  Times,  January  25,   igi8. 

'  Cardinal  Bourne.  Archbishop  of  Westminster,  said  in  his 
pastoral  letter  of  February   ig,   191 8: 

"The  effect  of  competition  uncontrolled  by  morals  has  been 
to  segregate  more  and  more  the  capitalist  from  the  wage- 
earning  class  and  to  form  the  latter  into  a  proletariat,  a  people 
owning  nothing  but  their  labor  power." 


expenses  of  education  and  the  accumulation  of  ex- 
perience. A  certain  margin  must  also  be  provided  to 
co\"er  the  indixidual's  duties  toward  the  state,  societv 
and  for  insurance  of  one  kind  or  another. 

Inasmuch  as  the  time  for  the  reproduction  of  labor- 
[lovver  is  the  chief  determining  element,  it  is  obvious 
that  employers  of  wage-earners  insisted  on  buving 
time.  If  they  had  to  buy  the  quantity  of  brain  or  mus- 
cle energy,  or  the  result  of  work,  the  difference  be- 
tween the  cost  of  labor-power  and  its  use-value  would 
vanish  and  ])rofit   from  employment  would  disappear. 

Forms  of  W'.vges 

Having  this  jioint  clearly  in  mind  let  vis  glance  at 
special  forms  of  com]iensating  for  labor.  \\  hen  wage 
earners  realized  that  all  they  were  getting  was  the  cost 
of  production  of  their  labor-power,  they  bent  their  ef- 
forts on  getting  their  price  in  a  minimum  time.     Less 
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ihan  a  hundred  years  ago  even  children  liad  to  work 
f6  hours  a  day  in  England.  But  the  pressure  of  legis- 
lation, as  well  as  the  realization  by  employers  that  the 
less  overworked  man  can  produce  more  and  better 
work,  cut  the  working  day  almost  in  two.  The  em- 
plovers,  on  their  part,  while  yielding  to  a  reduction  of 
working  hours,  attempted  to  increase  the  productivity 
of  labor  per  hour  so  as  to  offset  the  loss  in  time.  Piece 
rate  payment  was  introduced  with  that  end  in  view. 
But,  since  men  are  not  created  equal  in  their  capacity 
for  work,  some  succeeded  in  earning  far  in  excess  of 
what  was  considered  sufficient  for  the  existing  stand- 
ard of  living.  Hence,  the  retrograding  levelling  process 
set  in  of  cutting  down  the  piece  rates  to  the  figure  of 
the  average  daily  wages.  In  this  way  the  most  vigorous 
and  skilled  men  were  lowei^ed  nearly  to  the  old  amount 
of  earnings  though  for  a  larger  output,  while  less 
skilled  or  physically  weaker  ones  were  reduced  to 
starvation  wages. 

In  the  field  of  power  production  the  day  wage  reigned 
exclusively  because  there  was  no  convenient  jiiece  meas- 
ure by  which  the  engineers  and  firemen  could  be  rated. 
-At  the  same  time  in  this  industry,  clearer  than  in  any 
other,  it  can  be  observed  that  the  use-value  of  labor 
is  never  considered  as  a  basis  for  determining  the  wages. 

An  Illustr.\tive  Ex.ample 

Let  us  take  a  case  of  two  firemen,  one  generating  looo 
pounds  of  steam  in  a  certain  boiler  with  lOO  pounds  of 
coal,  and  another  looo  pounds  of  steam  with  150  pounds 
of  the  same  coal  in  the  same  boiler.  The  first  fireman 
consumes  eight  tons  of  coal  worth  $40  in  his  watch, 
while  the  second  uses  12  tons  worth  $60  to  ])roduce  the 
same  amount  of  steam ;  the  first  fireman  should  thus 
get  $24  per  day  and  the  second  only  $4  per  day,  if 
their  work  were  paid  on  the  basis  of  its  value  in  pro- 
ducing steam.  It  is  small  wonder,  therefore,  that  such 
and  similar  ways  of  reasoning  are  often  heard  among 
those  wielding  the  shovels,  and  that  it  offers  the  strong- 
est argumentation  in  favor  of  an  adecjuate  and  cor- 
rectly established  method  of  bonus  payment.* 
The  "Eoi'.XL  P.w"  Error 

The  antiquated,  unscientific  way  of  thinking  is  re- 
sponsible for  the  misconceptions  on  the  subject  of  wages 
common  to  many  employers  and  labor  organizations. 
\\'hile  some  economists  obstinately  insist  that  the  profit 
is  not  due  to  the  difference  between  the  value  of  the 
labor  and  its  price  as  a  commodity,  but  to  some  mys- 
terious process  of  autogeneration  of  capital,  some  labor 
organizations,  justly  protecting  the  minimum  wage 
scale,  raise  all  kinds  of  objections  against  higher  pay 
to  more  skilled  members.  The  "equal  pay"  error  must 
have  no  place  in  industry  based  on  cooperation.  The 
right  of  the  produeefs  is  proportional  to  the  amount  of 
li'ork  ihe\  furnish;  the  equality  consists  in  that  the 
labor  is  measured  by  an  equal  standard. 

Special  features  of  bonus  payment  will  be  dealt  with 
at  length  later,  suffice  it  to  say  here  that  while  this 
method  of  payment  for  services  rendered  has  as  a  basis 
;■  guaranteed  amount  ( at  least  equal  to  the  accepted 
standard  daily  wage)  insuring  the  minimum  living  ex- 
jienses,  the  sujiplementary  payment  of  bonus  proper  is 
commensurate  to  the  value  of  the  services  rendered.  The 
principle  established  is  equality  so  far  as  the  bonus  is 

'Cardinal  Kourne,  quoted  before,  said:  "During  the  war  the 
minds  of  the  people  have  been  profoundly  altered.  Dull  ac- 
f|uiesccnce  in  social  injustice  has  given  way  to  active  discontent. 
The  very  foundation  of  political  and  social  life— our  economic 
system — is  beiuR  sharplv  scrutinized,  and  this  not  only  by  a 
few  writers  and  speakers,  but  l)y  a  very  large  number  of  people 
in  every  class  of  life,  especially  among  workers." — Xcw  York 
Times,  I-ebruary  19th,   igi8. 


measured  by  a  definitely  standardized  task.  Moreover, 
in  the  power  house  there  is  no  place  for  objections  to 
"speeding  up,"  "sweating  out,"  "undermining  the 
health,"  etc.,  for  the  simple  reason  that  better  work  or 
higher  efficiency  is  attained  only  when  the  amount  of 
physical  work  is  reduced.  In  other  words,  higher  ef- 
ficiency of  firemen  means  less  coal  burned  for  the  same 
output,  less  ashes  removed,  etc. ;  higher  efficiency  of  en- 
gineers or  switchboard  operators  means  merely  closer 
attention  to  the  instruments  showing  the  distribution  of 
load,  vacuum,  etc.  Higher  efficiency  of  the  main- 
tenance men  means  reduced  work  unde^  strenuous  con- 
ditions of  emergency  repair,  which  is  displaced  by  pre- 
planned inspections,  etc. 

Univers.\l  L.aeor 

\\'hat  has  been  said  about  so-called  cooperative  labor, 
which  may  be  defined  as  a  direct  cooperation  of  living, 
working  individuals,  is  preeminently  true  regarding 
universal  labor  or  scientific  labor  such  as  leads  to  dis- 
coveries, inventions  of  new  methods  and  means.  This 
labor  is  conditioned  on  the  cooperation  of  living  fellow 
beings  and  the  labor  (and  ideas)  of  those  who  have 
gone  before.  The  greatest  benefit  is  usually  derived 
from  exploitation  of  this  latter  labor  of  human  mind 
and  its  cooperative  application  in  society.  Through 
the  work  of  this  class  of  men  intensive  production  was 
made  possible  and  enormous  wealth  accumulated,  while 
thev  themselves,  trained  engineers,  inventors,  scientists 
and  organizers,  are  not  better  oft'  today  than  they  were 
years  ago  and  certainly  comparatively  worse  than  the 
men  working  manually.  The  application  of  scientific 
discoveries  and  methods  to  industries,  the  introduction 
of  labor-saving  machinery,  etc.,  lavishly  contributed  to 
the  intensification  of  production  and  increased  the  pro- 
ductivity of  labor.  Yet.  as  in  the  introduction  of  power 
looms,  cooperative  labor  did  not  take  kindly  to  the 
work  of  universal  labor.  The  viewpoint  of  the  work- 
ing class  was  plainly  stated  some  two  scores  of  years 
ago  in  these  words  of  A.  liebel : 

Everyone  in  practical  life  knows  with  what  suspicion  the 
working  man  today  regards  every  improvement,  and  every 
invention  introduced  into  the  shop.  And  he  is  right.  He  rarely 
derives  anv  advantage  therefrom :  it  all  accrues  to  the  employer. 
The  workinan  is  assailed  with  the  fear  lest  the  new  machines, 
the  new  impro\  emcnt  cast  him  off  tomorrow  as  superfluous. 
Instead  of  gladsome  applause  for  an  invention  that  does  honor 
to  man  and  is  fraught  with  the  benefit  to  the  race,  he  only 
has  a  malediction  on  his  lips. 

The  fallacy  of  such  an  attitude  would  be  obvious  if 
competition  were  replaced  by  cooperation,  since  such 
increased  productivity  would  make  possible  the  satis- 
faction of  higher  wants. 

Increased  efficiency  must,  therefore,  be  properlx  di- 
rected before  it  becomes  a  real  boon  to  society,  as  all 
these  wonderful  creations  of  engineers  and  scientists 
might  easily  become  the  accursed  means  of  destruction 
and  oppression  of  one  part  of  the  society  by  another.'" 

Results  of  Intensified  PRonucTioN 
The  sad  experience  of  our  pre-war  jieriod  taught  us 
a  lesson  that  so  long  as  scientific  methods  of  intensify- 
ing productivity  were  monopolized  for  (irivilege,  not  for 
juiblic  weal,  tlie  jicriod  between  industrial  depressions 
due  to  overproduction  shortened,  the  army  of  unem- 
plo'ved  increased,  and  the  purchasing  capacity  <if  the 
]ieople  dropped  for  the  cheajjcning  of  production  in  in- 
d'vidual  plants  did  not  affect  the  market  prices  at  large, 
and  a  lowering  of  the  physical  standard  of  workmen, 
|.rostitution,  and  birth-control  gained  headway. 
^Wiiiie  the  constitution  |Knglish]  had  increasingly  taken  on 
democratic  forms  the  reality  underlying  those  forms  has  hecn 
increasingly  plutocratic."  Cardinal  Bourne.  De  tc  faluila 
narralur! 
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Mr.  Ledoux  in  his  iiresideiitiai  address  before  the 
Engineers'  Club  of  I'hiladelphia  called  attention  to  the 
fact:  "That  the  wealthiest  two  per  cent,  of  the  people 
of  the  United  -States  receive  almost  as  much  income  as 
the  poorest  50  per  cent.,  and  they  own  far  more  wealth 
than  the  other  98  per  cent.  I'nder  such  condition,  when 
live  per  cent,  of  the  ])0[)ulation  has  approximately  al- 
most the  entire  national  wealth,  leaving  but  little  to  the 
other  95  per  cent.,  the  talk  of  democracy  is  but  "sound- 
ing brass  and  tinkling  cymbals." 

That  things  have  not  gone  better  since  this  was  writ- 
ten may  be  gathered  from  such  reports  as  this  of  the 
Director  of  the  Bureau  of  Child  Hygiene.  Department 
of  Health,  New  York,  according  to  which  in  1916, 
loo.ocx)  or  10  per  cent,  of  the  school  children  were 
cinderfed,  while  in  1918,  21  per  cent,  of  the  school  chil- 
dren in  this  prosperous  city  are  undernourished  and  61 
per  cent,  are  on  the  border  line  of  being  underfed. 
Again,  when  our  Federal  Trade  Commission  admits  that 
some  78  per  cent,  of  our  business  corporations  are  man- 
iiged  so  as  not  to  get  (or  show)  any  profit,  it  means 
that  they  can  not  properly  take  care  of  their  employees, 
it  means  that  lowered  productivity  of  labor  is  as  in- 
evitable as  waste  of  fuel  and  inefficiency  when  a  plant 
i.s  run  with  poor  ecjuipment  and  improper  methods. 

Relation  of  Price  of  L.\bor  and  Cost  of  Commodity 

The  task  of  an  engineer  has  been  often  defined  as  that 
of  securing  a  maximum  product  for  a  dollar's  worth 
of  expense.  We  feel  that  in  order  to  make  this  defini- 
tion correct  we  must  put  some  capitalization  on  each 
man  capable  of  working  and  charge  against  the  national 
debit  every  hour  lost  through  mismanagement,  lack  of 
work,  lack  of  skill,  sickness,  discontent,  poor  nourish- 
ment or  poor  transportation. 

From  this  broader,  national  standpoint  only  we  may 
hope  to  realize  the  true  meaning  and  enormous  value 
of  the  so-called  "industrial  paradox"  which  was  for- 
mulated in  1865  by  the  General  International  Congress, 
"that  high-priced  labor  may  produce  cheap,  and  low- 
priced  labor  may  produce  dear  commodities." 

Gantt  and  other  industrial  organizers  have  since  dis- 
credited the  fallacy  that  it  is  necessary  to  have  low- 
wages  in  order  to  have  low  costs,  which  are  detrimental 
to  all  concerned.''  On  the  other  hand  the  increased 
productivity  of  labor  under  the  condition  where  pro- 
duction is  carried  out  not  for  the  benefit  of  the  entire 
community  or  tlie  country  but  merely  for  private  gains 
of  a  possessing  group,  makes  the  laborer  feel  that  he 
has  nothing  to  gain.  Furtherfore,  the  old  school  of 
management,  seeing  little  beyond  the  trial  sheet  of  ac- 
counting balance  and  know-ing  no  royal  road  to  eliminate 
mismanagement ,  tried  to  recover  the  losses  by  increasing 
exploitation  of  labor.''  The  high  ideals  and  honest  in- 
tentions of  Taylor's  scientific  principles  were  only  too 
often  misused  and  abused  to  a  decided  disadvantage  of 
labor  and  doubtful  gains  to  manufacturers  tliemselves. 

While  these  lines  are  being  written.  President  Wil- 
son's Mediation  Commission  published  its  finding: 
"The  conclusion  cannot  be  escaped  that  the  available 
man  power  of  the  nation  ...  is  not  employed  to 
its  full  capacity  nor  wisely  directed.  .  .  Broadlv 
speaking,  American  industry  lacks  a  healthy  basis  of  re- 
lationship between  management  and  men.     At  the  bot- 

°  It  is  not  the  lowest,  but  the  highest-paid  labor,  with  scien- 
tific management  and  machinery,  which  gives  cheapest  prod- 
ucts.    Andrew  Carnegie. 

'The   workers subjected   sometimes   to    irritating 

mismanagement  and  anxious  about  the  future,  tend  to  be 're- 
sentful and  suspicious  of  the  public  authorities  and  the  political 
leaders.  They  [workers]  too  are  questioning  the  whole  system 
of  societ}'.  Cardinal  Bourne.  Also  see  the  President's  Media- 
tion Commission  Report. 


torn   this   is  due   to   the   insistence   b}-  employers  upon 
individual  dealings  with  their  men." 

The  Li.MiTS  of  Wages 

Whatever  might  be  the  ultimate  agreement  on  the 
controversy  of  dealing  with  individual  employees  or 
bargaining  collectively  with  labor  unions,  the  same 
fundamental  antagonism  of  interests  will  remain  so 
long  as  employers  conduct  their  business  solely  for 
profit  and  employees  have  no  control  of  the  means  of 
production.  The  minimum  wage,  as  we  have  shown  is 
the  cost  of  existence — the  maximum  is  the  full  value 
of  labor,  i.  e.,  when  no  profit  is  left  for  the  employer. 
The  dual  position  of  a  man  as  a  member  of  the  com- 
munity and  as  an  individual  obviously  suggest  the  dou- 
ble basis  for  wage  determination.  The  constant  part 
is  a  minimum  wage  scale  arrived  at  as  the  result  of  bar- 
gain of  the  two  opposing  parties  and  representing  the 
cost  of  living  accepted  in  the  community  as  a  standard. 
A  variable  part  of  wages  is  the  bonus  figured  out  on  a 
l)asis  equal  to  all  men  engaged  in  the  same  task  using 
the  same  implements  and  working  under  the  same  con- 
ditions but  varying  with  individual  attainments.  Thus 
the  principle  of  equality  is  approximated  as  nearly  as 
possible  inasmuch  as  under  this  plan  equal  opportunity 
is  offered  to  all,  ecjual  basic  pay  is  guaranteed  to  all  in 
the  same  occupation,  and  excess  pay  is  measured  by  the 
same  measure  and  the  bonus  is  proportionate  to  the 
value  of  the  service  rendered. 

The  Limits  of  Bonus 

The  volume  or  the  amount  of  the  bonus  to  be  paid 
e\idently  lies  between  two.  limits:  Maximum,  when 
there  is  no  profit  left  for  the  employer,  and,  minimum, 
when  it  ceases  to  be  attractive  to  the  employee.  If  the 
principle  of  collective  bargaining  advocated  by  the 
President's  Mediation  Committee  is  to  be  adopted,  it 
is  only  logical  to  expect  that  the  matter  of  methods  eni- 
plo\e(i  for  the  determination  of  tasks  (as  a  measure  of 
bonus )  and  of  the  amount  of  bonus  shall  be  made  clear 
to  both  contracting  parties.  L'nfortunately,  the  labor 
unions,  realizing  the  necessity  of  having  in  their  em- 
ploy legal  and  administrative  talents,  are  not  awakened 
}et  to  the  still  greater  necessity  of  submitting  such  mat- 
ters to  investigations  by  specifically  trained  engineers. 

The  problems  involved  in  setting  tasks  for  power- 
plant  employees  for  instance,  cannot  be  settled  by  mere 
debating  and  a  discussion  of  opinions.  The  underlying 
facts  cannot  be  obtained  without  a  great  deal  of  scientific 
research  work.  To  establish  beyond  doubt  their  verac- 
ity and  fairness,  or  to  expose  the  contraiy,  requires 
much  expert  knowledge  and  intimate  familiarity  with 
the  subject,  r^ledical  treatment  is  not  decided  by  popu- 
lar \'ote.  \Miy  should  the  health  and  happiness  of  wage 
earners  be  left  to  a  similarly  arbitraiy  method?  To 
avoid  any  possible  misunderstanding  on  this  point,  I 
must  emphasize  that,  while  the  consent  of  labor  is  an 
indispensable  pre-requisite  for  the  success  of  any  indus- 
trial readjustment  (be  it  in  methods,  equipment  or  re- 
lations )  this  consent  cannot  and  shall  not  be  attained 
bv  arbitrary  vote  based  on  opinion  and  prejudice,  but 
must  be  based  on  facts,  indisputably  established.* 

"  Justice  Louis  D.  Brandeis  said :  Labor  must  have  through- 
out an  opportunity  of  testing  whether  it  is  the  whole  truth. 
Labor  must  not  only  be  convinced  of  the  industrial  truths — 
which  scientific  management  is  disclosing — but  must  also  be 
convinced  that  those  truths  are  consistent  with  what  may  be 
termed  human  truths.  Is  the  greater  productivity  attained 
clearly  consistent  with  the  health  of  the  body,  the  mind,  and 
the  soul  of  the  worker?  Is  it  consistent  with  industrial  free- 
dom? Is  it  consistent  with  greater  joy  in  work,  and  generally  in 
•  living?  These  are  questions  which  must  be  answered  in  the 
afiirmative,  and  to  the  satisfaction  of  the  majority. 
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CHART  9.      COMPARISON   OF  INCREASE  OF  COST  OF  LFVING   AND    W.\GES   FROM   APRIL,   I916 
The  top  solid  cune  represents  average  wholesale  prices  of  23  food  commodities  selected  to  represent  a  theoretical  family's  budget.      (The  Annalist  of 
February  25,  1918).     The  lower,  dotted  curve  represents  the  average  increase  of  wages  as  reported  by  the  New  York  State  Industrial   Commission. 

The  Psychologic  Aspect 
The  most  efficient  machinery  is  of  no  avail  unless 
properly  operated.  In  the  final  count  'it  is  neither  per- 
fection  of  equipment,   nor  excellence  of   supplies,  nor 


best  of  advice  that  produces  best  results,  but  the  will 
of  the  men  that  control  and  operate  the  plant.  The 
steam  consumption  of  the  most  efficient  turbine  may  be 
higher  than  that  of  a  less  efficient  one  if  it  is  improp- 
erly loaded  and  run  at  low  vacuum,  low  pressure  and 
with  saturated  steam.  All  this  is  up  to  the  operators. 
The  most  suitable  coal  in  the  best  furnace,  and  tinder 
a  perfect  boiler  may  show  lower  efficiency  than  poor 
coal  in  any  old  kind  of  a  boiler,  if  the  draft  is  poorly 
adjusted,  if  the  firing  is  irregular,  heating  surface 
ciirty,  etc.    All  this  is  again  up  to  the  operators. 

The  best  of  instructions  may  be  available  and  all  the 
facilities  at  hand  to -secure  highly  efficient  resultL-,  but 
if  the  employees  do  not  care  to  live  up  to  them,  the 
efficiency  will  remain  low.  In  other  words,  there  is  lit- 
tle use  to  kttozu  how  to  operate  the  plant  to  best  advan- 
tage unless  the  operators  arc  ivilliug  to  do  so. 

Any  act  of  will  can  be  analyzed  to  three  distinct  pro- 
cesses; first  is  a  preception,  next  the  choice  and  finally 
the  act.  One  cannot  act  unless  the  choice  is  made  as 
to  how  to  act  (  Buridan's  ass)  and  this  decision  cannot 
be  reached  unless  some  stimuli  are  stronger  than  others. 
Yet  men  are  constantly  under  the  influence  of  heredity, 
bringing  up  and  environment.  These  factors  naturally 
?ffect  the  preception,  selection  and  action  or,  in.  other 
w^ords,  our  will  power. 

If  we  admit  with  I^place  and  Spencer  the  principle, 
of  sufficient  reason  in  its  limited  sense,  the  logical  con- 
clusion would  be  the  denial  of  freedom  of  will  as  every 
cause  resolves  itself  into  a  single  effect.  The  fallacy  of 
such  reasoning  was  first  exposed  by  Prof.  A.  Petrunke- 
vitch  who  proved  that  every  cause  is  potentially  capable 
of  producing  several  effects,  but  that  the  number  and 
nature  of  the  effects  which  actually  take  place  may 
vary  within  definite  limits  only,  i.  e.,  within  specific 
amplitude  of  the  cause.  In  mathematics,  we  find  many 
examples  where  equations  have  several  solutions,  and 
the  same  effect  may  be  produced  by  different  causes  as, 
for  instance,  the  ellipses,  parabola  and  hyperbola  may 
be  derived  from 

e  p 
I  =  
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4=2+2  =  2- =V  16  =^5  —  I  =3  +   I,  etc. 

Therefore,  while  it  is  indisputably  true  that  ever)- 
eft'ect  necessarily  has  a  cause,  we  must  admit  that  a 
cause  may  resolve  into  several  eft'ects. 

Boxus  Stimcl.\tes  Actiox 

The  great  practical  value  of  this  conception  is  that 
in  case  of  human  will,  perceptions  will  originate  definite 
feelings  and  desires,  while  the  choice  between  them  is 
caused  by  conscious  decision  preceeded  by  reasoning. 
In  our  case  of  oft'ering  bonus  for  learning  the  best  way 
of  performing  certain  work,  or  living  up  to  instructions 
describing  how  to  regulate  certain  thermo-dynamic 
f)rocesses,  it  is  not  a  foregone  conclusion  that  any  bonus 
will  necessarily  stimulate  men  to  a  predetermined  ac- 
tion. 

In  this  case  we  first  must  consider  whether  the  re- 
ward is  attractive  enough  to  create  desire :  A  concern 
offering  40  cents  to  firemen  for  learning  how  to  save 
?i5  worth  of  coal  failed  to  get  any  response  from  men 
getting  ?_|  per  day  for  their  habitual  wasteful  work, 
vi'hereas  men  in  another  plant  getting  S3. 75  per  day 
were  eager  to  learn  how  to  save  $8  worth  of  coal  when 
offered  85  cents  as  bonus. 

The  second  consideration  is  the  conscious  choice 
which  sometimes  presents  a  problem  to  men  whether  it 
is  worth  their  while  to  get  an  extra  attractive  reward 
if  there  is  any  doubt  in  their  mind  as  to  the  honest  in- 
tentions of  the  employer.  It  may  not  be  to  the  advan- 
tage of  the  men  to  earn  bonus  if  they  are  reasonably 
sure  that  after  a  short  time  the  bonus  may  be  discon- 
tinued and  discii)linary  measures  introduced  to  enforce 
the  higher  grade  of  wf)rk  demonstrated  as  possible  under 
.-'  bonus  incentive.  Likewise,  in  cases  where  work  re- 
quires pjnsical  exertion,  a  task  set  by  an  incompetent 
man  may  be  so  hard  as  to  endanger  his  health.  The 
choice  in  such  a  case  will  be  negative  as  the  dictates  of 
reason  will  suppress  the  desire  for  extra  compensation 
in  favor  of  more  remote  benefit  or  preserved  physical 
welfare. 

Till-;  Process  of  Choicf, 

This  process  of  choice  of  accepting  or  refusing  the 
Ixmus  offered,  as  caused  by  reasoning  and  natural  in- 
clinations of  an  individual,  creates  endless  varieties  in 
the  readiness  with  which  the  men  transmit  their  deci- 
sions into  actions  and  promptness  or  slowness,  as  well 
as  the  persistence  or  indifference  with  which  different 
men  learn  and  continue  to  jierform  their  tasks. 
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[■"in-thcimorc.  considering  the  bonus  as  an  incentive 
or  stinuiius.  one  should  not  forget  that  the  acquiring 
of  a  new  habit  for  performing  the  work  in  the  pre- 
scril)ed  new  and  unusual  manner  is  one  of  the  most  dif- 
ficult psychological  processes,  and  the  inducement  must 
necessarily  be  not  only  strong  enough  to  influence  the 
decision  in  favor  of  the  new  order,  but  also  to  overcome 
the  inertia  of  old  habits  for  a  sufficiently  long  time  to 
replace  it  with  new  habits  and,  what  is  not  less  im- 
portant, with  the  new  mode  of  thinking  in  substantiall\- 
different  terms.  Like  men  who  are  trying  to  abstain 
from  a  smoking  or  drinking  habit,  in  the  beginning, 
the  men  under  a  new  mode  of  management  are  working 
under  a  great  nervous  strain,  and  the  more  gradual  the 
process,  the  more  sympathetic  and  helpful  the  attitude 
of  instructors  and  other  members  of  statT,  the  easier  is 
the  process  of  acquiring  the  new  habit  and  the  more 
lasting  and  successful  are  the  results. 

The  Change  of  Attitude 

The  following  extract  of  two  letters  from  the  writ- 
er's file  indicate  the  change  in  tlie  psycho!og>-  of  those 
whom  the  writer  had  the  pleasure  to  help  in  such  a 
transition  period : 

I  wish  you  could  continue  these  tests  farther,  for  the  reason 
that  instructions  to  firemen  during  these  tests  have  certainly 
|)ro\eu  to  them  that  their  way  of  tiring  is  nothing  better  than 
ridiculous.  .  ,    ,    ,■  \- 

Vou  have  broken  some  of  their  bad  habits.  .  .  .  i  ou 
have  shown  them  some  things  that  they  thought  were  im- 
possible.    ... 

Xow,  such  an  admission  requires  a  change  in  men- 
tality hardly  short  of  being  revolutionary.  It  is  human 
to  resent,  and  the  way  to  accomplish  the  change  is  not 
a  criticism  but  a  demonstration  and  conviction.  This 
point  is  evidenced  from  another  letter  written  by  the 
emplovees  at  the  close  of  the  writer's  engagement : 

While  here,  vou  have  not  only  placed  the  plant  upon  a  high 
plane  of  efficiency,  but  also  by  vour  kind  and  helpful  way  and 
your  diplomacv  have  succeeded  in  dispelling  every  vestige  ot 
the  hostilitv  to  vour   methods  that   some  of   us  entertained. 

We  feel  that  it  must  be  a  great  satisfaction  to  you  that  you 
have  accomplished  so  much,  and  at  the  same  time  gained  the 
cooperation  and  friendship  of  the  rank  and  lile  of  the  organi- 
zation. It  is  significant  that  the  workmen  have  been  changed 
from  doubters  into  enthusiastic  bonus  men. 

The  Physical  Aspect 

Men  actualh-  live  in  their  i>lace  of  work,  and  too  much 
attention  cannot  be  paid  to  hygienic  requirements.  Petty 
annoyances  caused  by  lack  of  comfort  distract  atten- 
tion from  proper  performance  of  work  by  occupying 
men's  minds  with  schemes  of  avoiding  inconvenience. 
Such  elementary  requirements  as  good,  cool  dnnkmg 
water,  comfortable  baths,  lavatories,  dressing  rooms, 
plentiful  illumination  free  of  glare  and  flickering,  ab- 
sence of  cold  drafts,  good  ventilation,  restful  seats,  etc., 
are  far  more  important  than  refinements  in  design  and 
thermal  efficiency  of  equipment.  Tired,  annoyed  men. 
with  distracted  attention,  will  o\erlook  or  even  cause 
greater  losses  than  the  ditTerence  in  result  between  the 
best  and  the  next  best  efficiency  under  improved  hygienic 
conditions. 

Still  more  important  is  the  length  of  the  working 
dav.  Numerous  experiments  prove  that  the  same  fire- 
men working  on  the  same  equipment  and  using  the  same 
supplies  are  4.5  per  cent,  less  efficient  on  12-hour  shifts 
than  on  eight-hour  shifts,  and  a  further  reduction  of 
shift  to  six  hours  ( four  shifts  in  24  hours)  enhances  the 
efficiency  up  to  six  to  seven  per  cent.  v\-hich  more  than 
twice  covers  the  extra  labor  cost. 

Some  excellent  work  has  been  done  recently  on  the 
eflfect  of  fatigue  on  the  quality  of  men's  work,  on  the 
accidents    and    on   the   health    of    employee   and    it    is 


not  the  su[)er-abundance  of  the  milk  of  humanity  that 
l)romi)ts  advanced  employers  to  eliminate  these  harm- 
ful causes.  Physicians  know  the  ill  eflfect  of  fatigue 
toxins  on  the  physical  and  mental  faculties  of  men, 
and  no  management  can  .secure  the  best  results  if  it  re- 
mains indifferent  to  the  poisoning  of  employees'  mind 
and  body. 

Again,  the  care  of  iih\sical  welfare  of  the  employee 
should  not  be  limited  within  the  jjlant  premises.  Un- 
liygienic  habits  of  living,  surroundings,  influence  of 
environment,  means  of  communication,  schools,  means 
of  recreation  and  like  factors  should  be  studied  and 
remedied  as  far  as  possible. 

The  value  of  the  physical  welfare  and  contentedness 
of  the  employees,  outside  of  its  social  imjjortance,  can 
be  easily  figured  out  in  terms  of  dollars  when  one  con- 
siders the  loss  due  to  frequent  change  of  employee  re- 
sulting in  low  efficiency  and  the  added  cost  of  training 
the  newcomers.  The  following  extract  from  a  report 
of  a  mechanical  superintendent  of  a  mill  which  recently 
adoi)ted  the  writer's  principles  bears  witness : 

The  human  factor  in  this  whole  work  is  of  a  paramount  im- 
portance. With  present  scarcity  of  labor,  high  rate  of  wages 
paid  in  other  industries,  and  numerous  temptations  to  quit 
and  try  luck  somewhere  else,  we  felt  that  no  effort  should  be 
spared  to  make  our  employment  as  attractive  as  possible.  We 
started  our  reorganization  with  building  a  service  room  for 
firemen  with  shower  bath,  lockers,  benches,  etc.  We  provided 
restful  seats  in  the  fire  room  with  lunch  shelves,  drinking  water 
bubbler,  ventilating  fans.  etc.  Better  designed  tools  were  de- 
veloped, coal  way  remodeled,  coal  scales  made  automatic,  etc. 

Tn  this  respect,  our  record  warranted  our  efforts :  since 
.A.ugust  [of  last  year],  i.  e.,  when  we  started  task  work  with 
bonus,  we  lost  only  one  fireman  helper  for  family  reasons. 
while  previously  to  that  the  turnover  of  our  boiler  house  em- 
ployees exceeded  30  per  cent.  Moreover,  the  interest  in  the 
work  has  been  aroused  as  is  evident  from  many  questions  con- 
stantly asked  now  pertaining  to  the  work,  instead  of  the  former 
monotonous,  apathetic  attitude. 

To  sum  up.  the  immediate  problem  before  the  man- 
agement is  to  ameliorate  the  antagonism  of  interests  be- 
tween employer  and  employee.  This  can  be  accom- 
plished  not  through  bargains  and  debating  societies  but 
by  a  thorough  inquiry  into  the  basic  facts  underlying 
economic  and  human  relations.  The  accurate  knowl- 
edge of  causes  and  results  gives  the  powerful  and  in- 
disputable weapon  to  smash  many  fallacies  and  tradi- 
tions that  greatly  harm  both  sides,  yet  have  no  other 
raison  d'etre  than  a  misconception  that  what  was  true 
yesterday  remains  so  today, 

(To  be  continued) 


Service  Badge 

Rules  of  the  Ross  Rifle  Company 

(  I  I    Lach   liadge  has  a  number  on  the  back  and  the 

worker  in  his   factory  bears  the  same  number  as  the 

!!adge,    thus    preventing    unauthorized    transfers,    or 

wrongful  possession. 

( 2  )  The  employee  must  work  for  one  emplo\  er  for 
a  period  of  thirty  days  before  receiving  the  Badge. 

(3)  Service  bars  for  continuous  employment  tor  a 
period  of  six  months  in  the  plant  are  provided  by  sub- 
stitution of  new  !>adges  for  old  on  the  request  or  the 
employer. 

( 4 )  The  system  of  paying  hands  alwavs  involvmg  a 
holdback  of  from  two  to  five  days  ensures  the  giving 
up  of  the  Radge  on  final  payment,  in  other  words,  no 
hand  is  jiaid  olT  without  delivery  of  the  badge  first. 

( 5  )  Misconduct  on  the  part  of  an  employee  is  re- 
ported, and  the  lladge  withdrawn  and  a  record  of  the 
same  kejit  in  the  office,  to  pre\ent  re-employment  if 
possible. 
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Personnel   Policy   of 
Thofnas  A.  Edison  Interests 

Emi)lt^yin:Mi!:,    I :  i !.- Setting,  Betterment,  Safety,  Health 
By  Mark  M.  Jones 


This  article  is  the  first  of  a  scries  to  shoii.-  one  of 
the  highest  dcvelofments  of  industrial  emijioynieiil 
ivork  in  the  United  States.  The  methods  that  will  he 
described  hare  froven  a  vital  factor  in  tlie  success  of 
the  /'hints  of  the  Thomas  A.  Edison  Interests — because 
they  have  held  together  in  contentment  a  force  of  many 
thousands  of  workers  in  these  critical  times. 

Mr.  Mark  M.  Jones'  early  c.vpcricnces  were  gained 
in  the  employ  of  a  street  raihcay  comfany  in  Waterloo, 
Iowa,  including  positions  of  street  car  conductor,  gen- 
eral office  work  and  chief  clerk  in  a  traffic  department : 
later  he  became  traffic  manager  of  the  William  Gallozvav 
Company.      Relocating    in    California    he    lield    several 


positions  connected  H'ith  traffic,  finally  becoming  indus- 
trial secretary  of  the  Oakland  Chamber  of  Commerce. 
This  position  brought  him  in  contact  with  the  manu- 
facturing problems  of  over  600  plants.  In  1916  he 
undertook  the  organization  of  the  Personnel  Depart- 
ment of  the  Thomas  A.  Edison  Interests  at  Orange, 
.\.  J.,  holding  the  position  of  Supervisor  of  Personnel. 
He  organized  the  Newark  Society  for  Study  of  Em- 
ployment Problems.  After  the  outbreak  of  war  he  he- 
came  a  member  of  the  Committee  on  Classification  of 
Personnel  in  the  .Irniy  and  has  developed  a  system  of 
specifications  of  trades  and  oral  and  performance  tests 
for  measuring  the  vocational  ability  of  recruits. 


I 


DEALS  are  the  rocks  in  ihe  foundation  upon  which     that  it  had  not  been  seen.     It  was  lost  in  the  pursuit  of 
the  personnel  polic>-  of  the  Thomas  A.  Edison  In-     the  other  four  M's. 


terests  is  erected.  As  a  policy  must  be  the  embodi 
ment  of  ideals,  in  building  up  our  policy,  we  have  con- 
centrated on  the  crystallization  and  refinement  of  the 
main  ideals  of  the  Edison  organization  in  those  phases 
touching  personnel. 

\\  hile  Mr.  Edison  always  had  a  great  appreciation  for 
man   power,   and   realized    the   possibilities   of    success 


The  purpose  of  the  management  of  the  Edison  inter- 
ests to  organize  a  personnel  department  was  accelerated 
In-  the  lessons  of  the  fire.  It  was  ver^•  clear  that  we 
had  lost  the  material  side  of  some  enterprises,  and  while 
this  proved  a  great  loss,  it  was  insignificant  when  com- 
])ared  to  what  our  position  would  have  been  had  our 
organization   been   lost   as   well.      With   personnel,    we 


with  the  job  in  the  hands  of  the  right  man,  the  organi-     were  in  a  position  to  reorganize  quickly,  rebuild  and  re- 


zation  of  a  personnel  department  did  not  fit  into  the 
expanding  Edison  organization  until  it  was  inaugurated 
as  one  step  in  the  develojiment  of  the  Edison  divisional 
[lolicx'  after  the  fire.  It  has  been  carried  on  under  the 
direction  of  Mr. 
Charles  Edison, 
Chairman  of  the 
Boards  of  Direc- 
tors of  the  Thomas 
A.  Edison  inter- 
ests. Mr.  Charles 
Edison  is  the  son, 
of  Mr.  Thomas  A. 
Edison,  and  has  a 
keen  interest  in 
men.  Under  his 
guidance  we  have 
made  some  prog- 
ress in  our  study  of 
the  fifth  "M"  in  in- 
(lu--tr\-. 

Vuu    have   often 
heard  that  the  five  main   factors  in  industry  are  Men 
.Money,    .Materials,    Methods,   Machines.      Most  organi- 
zations  have   followed   the   line  of   least   resistance   in 


sume  production  in  a  few  days.  The  value  of  person- 
nel thus  became  strikingly  ap]iarent,  and  it  then  was 
clear  that  a  specialized  instrumentality  should  be  pro- 
vided for  handling  the  interests  of  such  an  important 

factor.  As  a  step 
in  the  setting  up  of 
a  combined  staff 
and  line  organiza- 
tion, the  organiza- 
tion of  a  person- 
nel department  was 
started. 


Elements  of  the  Edison  Personnel  Policy 

A  sympathetic,  scientific  study  of  the  human  factor  in  industry. 

An  effort  to  insure  "one  square  deal"  for  ninety  functions. 

An  endeavor  to  put  ideals  into  practice,  tempered  by  sound 
business  judgment. 

The  substitution  of  leadership  for  drivership. 

The  extension  of  impersonal  administration. 

Development  of  executive  control,  which  stands  for  control  of 
the  executive  by  himself  as  well  as  for  control  of  functions. 

A  belief  that  if  one  is  to  err  it  should  be  on  the  side  of  the  weak 
rather  than  on  that  of  the  strong. 

The  realization  that  it  is  better  to  apply  old  principles  in  a 
timely  way  before  expending  energy  in  discovering  new  ones 


L'NIFnCI)  POLICV 

Throitgii  Ci;n'- 
tr.\i,iz.\tion' 

W  e    thoroughly 
aijpreciated  the  ex- 
cellent  things   that 
had  been  done  un- 
?'     der  individual  man- 
agers of  dixisions, 
and  it  was  not  because  their  work  had  broken  down  that 
llu'  .'ulministration  of  ])ersonnel  was  centralized  in  one 
M'tf  unit,  but  rather  in  order  that  the  best  methods  of 


studying  them,  and  have  organized  for  the  proper  ad-     each  division  might  be  more  quickly  extended   for  the 


ministration  of  money,  methods,  materials  and  machines, 
liecause  those  four  factors  were  the  most  tangible.  They 
liaxe  only  set  out  to  scientifically  administer  their  per- 
sonnel problems  when  forced  to  do  so,  or  when  they  at 
last  reached  that  i)oint  in  the  r)rganization  or  reorganiza- 
tion of  the  [larticular  enterprise.  The  most  intangible 
M — men — has  usually  been  left  until  the  last,  probably 
or  account  of  being  the  most  indefinite  and  lea>t  under- 
stood. It  was  not  so  new.  It  had  been  with  us  since  the 
dawn  of  civilization  and  as  a  rule  it  had  been  so  close 


>cnefit  of  all.  Where  the  administration  of  personnel 
is  left  to  function  heads,  an  organization  with  separate 
'.niits  under  one  ownership  often  finds  itself  witli  as 
many  policies  as  it  has  units.  Centralization  then  lends 
Ic  set  up  one  |)olicy,  whether  it  be  on  personnel,  pur- 
chasing, traffic,  credit,  or  what  not,  and  each  unit  gets 
ilie  benefit  of  the  widest  possible  experience. 

In  planning  our  organization,  we  considereii  that  we 
were  entirely  ignorant  on  the  subject  and,  therefore, 
made  an  extensive  stud\-  of  organizations  then  in  ex- 
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istence  in  other  American  industries.  We  proceeded 
on  the  basis  of  that  research  to  develop  the  Personnel 
Service  Department  of  the  Thomas  A.  Edison  interests 
in  the  light  of  what  we  regarded  as  the  most  progressive 
experience  up  to  that  time. 

"The  sales  spirit"  is  one  of  the  fundamentals  of  the 
Edison  divisional  policy  that  has  been  held  in  sight  at 
all  times  during  the  organization  of  the  Personnel  Serv- 
ice Department. 

To  EDrc.\TE  Not  Compel 

It  has  been  our  purpose  not  to  force  any  of  our  be- 
liefs or  ideals  upon  a  manager.  While  the  various  di- 
visions of  the  Edison  Interests  were  managed  by  men 
with  a  keen  appreciation  of  justice,  still  it  was  believed 
that  centralization  would  insure  "one  square  deal"  rath- 
er than  the  varying  kinds  that  must  of  necessity  come 
from  an  organi.-;ation  of  a  large  number  of  men.  A 
square  deal  depends  very  much  upon  the  personality  of 
the  "dealer." 

I  hesitate  to  speak  too  much  of  "ideals"  for  fear  of 
being  judged  as  impractical  or  entirely  idealistic.  \\  hile 
v.-e  have  never  lost  sight  of  our  ideals  we  have  always 
endeavored  to  temper  them  with  sound  business  judg- 
ment. 

It  has  been  said  that  business  and  sentiment  do  not 
go  together.  We  hear  that  there  is  no  place  for  senti- 
ment in  business.  But  Edison  experience  has  caused  us 
to  take  the  opposite  view-.  It  is  our  belief  that  there  is 
more  sentiment  in  business  than  ever  before,  and  that 
its  extension  in  the  proper  manner  and  on  a  broad 
scale  will  be  one  of  the  most  potent  factors  in  promot- 
mg  national  understanding  and  harmony.  It  is  an  im- 
portant factor  in  securing  cooperation,  and  if  indus- 
trial America  is  to  maintain  its  economic  position  in 
the  world  after  the  war,  it  must  thoroughly  appreciate 
the  importance  of  substituting  cooperation  for  competi- 
tion, and  thereafter  follow  the  standard  bearing  the 
motto  "Cooperation  is  the  Life  of  Trade." 

The  Edison  organization  generally  is  required  to  sub- 
stitute known  facts  for  guesses,  and  is  expected  to  use 
a  full  measure  of  reason  in  making  certain  that  it  is 
moving  on  the  basis  of  known  facts.  Throughout  our 
work  we  have,  therefore,  made  it  a  point  to  focus  the 
flow  of  information  bearing  on  personnel  in  a  manner 
that  would  properly  reflect  conditions  and  tendencies  in 
lime  for  intelligent  use.  We  were  confronted  by  a  diffi- 
cult problem  in  organizing  adequate  personal  records 
for  widely  separated  units,  and  so  to  maintain  the  flow 
of  information  as  at  all  times  to  keep  in  touch  with  the 
ebb  and  flow  of  the  human  tide.  The  increasing  im- 
portance of  individual  records  has  clearly  justified  our 
efforts  in  this  direction.  \\'e  do  not  by  any  means 
consider  that  we  have  achieved  the  ultimate  in  any  re- 
spect, yet  we  have  made  sorne  progress  and  have  made 
our  share  of  mistakes.  We  consider  that  we  have  sim- 
ply made  a  start  and  expect  to  make  still  further  prog- 
ress in  improving  our  service  to  the  entire  aggregation 
of  Thomas  A.  Edison  Interests. 

Why  We  Say  "Personnel" 

We  adopted  the  designation  of  Personnel  Ser\ice 
Department  as  the  most  comprehensive  name  that  might 
apply  to  the  functions  to  be  grouped  under  it.  "Per- 
sonnel" was  a  comparatively  new  word  and  one  not 
understood  by  workers  generally.  Still  it  seemed  to 
be  the  one  term  comprehending  the  functions  grouped 
together,  and  was  adopted  although  it  was  appreciated 
that  considerable  time  would  elapse  before  its  meaning 
would  be  generally  understood.  Some  progress  has 
been  made  in  this  respect,  although  we  still  receive  an 
occasional   communication  addressed  to  the  "Personal 


Dejiartment."  This  is  a  minor  point,  but  one  of  the 
many  little  things  that  we  feel  should  be  given  consid- 
eration in  organizing  for  the  administration  of  per- 
.-lonnel.  After  all,  the  motives  of  men  are  usually  little 
ihings  and  we  have  endeavored  to  constantly  hold  in 
mind  the  old  maxim  that,  "Great  oaks  from  little 
acorns  grow." 

Our  study  of  organization  led  us  to  the  conclusion 
that  if  the  Personnel  Service  Department  was  to  fill  its 
proper  position  in  representing  the  management  in  its 
contact  with  men,  it  should  have  six  primary  functions. 

1.  Supervision. 

2.  Employment  service. 

3.  Rate  service. 

4.  Betterment  service. 

5.  Safety  service. 

6.  Health  service. 

It  was  apparent  that  centralization  of  these  functions 
in  one  staff'  organization  would  be  surrounded  by  the 
usual  difficulties  attendant  upon  a  drastic  change  of 
that  sort.  The  Personnel  Department  was  established 
in  a  status  coordinate  with  that  of  other  functions  and 
was  set  upon  organization  charts  to  report  to  the  ex- 
ecutive committee  through  the  chairman  of  the  board 
of  directors. 

Le.\dership  Not  Drivership 

Our  personnel  department  is  sponsor  for  the  move- 
ment to  substitute  "leadership"  for  "drivership."  This 
is  only  consistent  with  democratic  organizations  and 
naturally  would  have  no  place  in  an  autocratic  organi- 
zation where  the  supreme  power  rules  by  the  power  of 
his  mind.  It  is  pretty  clear  that  the  days  of  coercion  are 
over,  and  that  an  executive,  no  matter  how  high  he  may 
be,  cannot  force  a  man  to  do  anything.  Commands  are 
only  for  military  organizations,  and  are  fast  being  dis- 
placed in  industries  by  the  right  sort  of  leadership. 

An  important  cause  of  friction  in  the  installation  of 
c  centralized  personnel  department,  or  any  other  cen- 
tralized staff  department,  is  the  feeling  on  the  part  of 
foremen  and  department  heads  that  power  is  being 
taken  from  them.  This  action  is  usually  considered  by 
foremen  as  a  lessening  of  responsibility,  but  it  is  really 
the  direct  opposite.  At  no  time  in  the  history  of  Ameri- 
can industry  has  the  responsibility  of  the  foreman  been 
greater  than  it  is  today.  He  has  no  time  for  anything 
but  leadership  and  should  be  only  too  glad  to  exercise 
the  proper  kind  of  specialized  supervision  needed  in 
his  department.  If  he  will  concentrate  on  instruction 
and  coordination  he  will  be  able  greatly  to  improve  the 
results  secured  in  his  department.  Industrial  America 
is  on  the  dawn  of  a  new  order  of  relationship  between 
management  and  men,  and  the  foreman  or  department 
manager  must  carry  the  burden  in  the  development 
and  extension  of  the  principles  underlying  this  new  or- 
der. Such  leadership  is  comparable  and  contrasted  with 
the  methods  reported  as  followed  respectively  by  Allied 
and  German  officers.  The  Allied  officers  are  the  first 
over  the  top  and  lead  their  units,  whereas  German  offi- 
cers remain  behind  after  forcing  their  men  over  the 
lop  at  the  point  of  revolvers.  One  represents  leader- 
ship, the  other  drivership :  one  policy  is  in  the  ascendant, 
the  other  will  become  extinct  within  the  next  decade. 

It  is  apparent  that  while  the  able  and  efficient  driver 
or  autocrat  accomplishes  great  results,  he  is  often  un- 
able to  resist  the  temptations  surrounding  success  and 
contracts  fatal  laziness.  He  may  then  die,  resign  or  dis- 
agree with  the  owners.  In  any  case  the  efficiency  of  the 
organization  promptly  collapses.  On  the  other  hand 
the  real  leader  works  toward  the  coordination  of  the 
various  elements,  and  the  development  of  a  sound  busi- 
ness structure,  one  that  endures  regardless  of  person- 
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alities  because  organized  on  right  principles.  The  prin- 
ciple underlying  the  old  maxim  "you  may  lead  a  horse 
to  water  but  cannot  make  him  drink"  is  coming  to  be 
appreciated  in  its  application  to  the  problems  of  man- 
agement. The  man  who  is  moved  by  an  understandino- 
of  the  subject  or,  in  other  words,  the  man  who  is  thor^ 
oughly  "sold"  achieves  results  far  beyond  those  secured 
by  the  man  who  is  commanded  to  perform  a  certain 
task  and  goes  blindly  about  it.  It  is  the  same  theory 
that  underlies  the  policy  of  reform  from  within  versus 
that  from  without. 

Impersonal  Admixi.stration 
Another  important  point  in  the  Edison  personnel 
policy  is  that  of  impersonal  aduiinistratiou.  We  ex- 
pect every  Edison  executive  ultimately  to  reach  such 
a  point  in  his  own  individual  development  that  he  may 
be  able  to  give  at  all  times  impersonal  and  impartial 
consideration  to  any  question,  and  cease  to  be  a  crea- 
ture of  emotions.  American  industry  has  long  suf- 
fered from  the  inability  of  its  executives  to  control 
their  temiiers,  and  this  phase  of  business  discipline  is 
rapidly  coming  to  be  appreciated.  In  the  heat  of  the 
moment  executives  often  undo  the  work  of  weeks  and 
months,  and  more  often  cause  the  organization  to  lose 
men  of  great  value.  Industry  generally  has  suffered 
from  too  much  dignity.  \\'e  need  thick  skinned  men 
who  know  how  to  control  with  their  brains,  and  who 
are  not  upset  by  the  least  indication  of  indi\iduality  on 
the  part  of  a  worker.  Impersonal  administration  stands 
for  recognition  on  the  basis  of  merit,  and  for  that 
poise  in  the  make-up  of  the  executive  that  causes  him 
never  to  act  in  such  a  manner  as  afterward  to  regret 
it.  Organization  stands  for  control  and  covers  control 
of  temper  in  personalities  as  well  as  control  of  meth- 
ods. Industry  needs  faith  and  enthusiasm,  and  can 
only  develop  them  through  impersonal  administration. 

Responsibilitv  and  Authority 

The  same  underlying  motive  causes  us  to  speak  of 
responsibility  rather  than  authority.  Most  industries 
have  had  too  much  authority  and,  therefore,  are  suf- 
fering from  the  lack  of  a  feeling  of  responsibility.  It 
is  not  unusual  to  hear  executives  speak  complainingly 
because  "no  one  will  take  an  interest,"  and.  "I  have  to 
do  everything."  A  little  further  investigation  usually 
reveals  that  the  particular  function  or  enterprise  where 
such  complaints  are  heard  is  suffering  from  too  much 
authority  and  its  personnel,  therefore,  feels  no  respon- 
sibility. Executive  control  is  without  doubt  a  fine  art. 
but  it  must  not  only  mean  control  of  the  organization, 
but  control  of  the  executive  himself.  We  believe  that 
much  has  been  accomplished  toward  bringing  about  an 
understanding  of  this  among  the  function  heads  of  the 
Thomas  .\.  I-'.dison  Interests,  and  we  look  forward  to 
the  day  when  it  will  be  still  more  generally  understood 
and  more  clearly  reflected  in  improved  results.  We  re- 
gard it  as  simply  a  matter  of  everyone  being  human  and 
feel  that  we  are  moving  forward  rapidly  in  that  respect. 

In  the  furtherance  of  that  ideal  it  is  generally  under- 
stood in  the  Edison  organization  that  no  one  man  finally 
settles  an  imjiortant  question.  An  executive  profits 
from  the  discussion  necessary  to  get  another  to  agree 
with  him  and,  in  addition  to  preventing  the  errors  of 
blindly  driving  forward,  the  practice  strengthens  the 
individual,  through  having  fortified  him  with  the  con- 
firmation of  another  individual  of  judgment.  The  prac- 
tice naturally  must  depend  upon  circumstances  and, 
where  immediate  action  is  an  important  consideration, 
a  result  must  not  be  lost  sight  of  through  regard  for 
the  means.  Often  times  an  organization  suffers  through 
this  very  tendencv  manifested  bv  some  executives  to 
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forget    the    end    in    a    consideration    of    the    means. 
E.MPLOVin-;  or  Coworker 

While  it  may  possibly  be  considered  a  minor  thing, 
still  another  of  the  little  acorns  from  which  the  great 
oaks  will  grow  is  the  spirit  which  prompts  us  to  dis- 
place the  word  employee  with  the  word  Zi.'orker.  After 
all  how  many  persons  enjoy  being  thought  of  as  an 
emp  oyee  rather  than  as  a  coworker?  It  is  one  point 
m  the  development  of  a  policv  of  leadership  versus 
aiiyei.ship.  An  important  one,  nevertheless!  If  one 
be  m  doubt  on  this  let  him  think  of  himself  as  an  em- 
p.oyee  rather  than  as  a  coworker  and  then  consider 
'vhich  IS  the  more  satisfactory. 

We  have  considered  that  the  word  welfare  has  been 
oxerworked  and  in  the  minds  of  manv  workers  stands 
tor  chanty.  Our  endeavors  along  these  lines  in  the 
Edison  organization  are  considered  to  be  betterment 
work  and  are  designed  primarilv  to  help  the  individual 
to  help  himself.  Again  we  go  back  to  the  book  of 
maxims  of  our  childhood  and  draw  forth  "easy  come, 
easy  go"  in  this  connection.  Benefits  accruing  from' 
naught  usually  produce  naught.  The  law  of  compen- 
sation works.  The  generally  accepted  meaning  of 
welfare  is  something  entirely  different  from  that  of" bet- 
terment. Conditions  should  not  be  allowed  to  reach 
the  stage  where  welfare  work  is  necessary.  Through 
betterment  work  the  need  for  welfare  work  mav  be 
a\oided. 

The  Edison  personnel  jiolicy  seeks  to  advance  organ- 
ized leadership  rather  than  individual  leadership."  It 
stands  for  the  z^'e  rather  than  the  individual  /.  It  nat- 
urally frowns  on  communications  which  brisde  with  I. 
In  setting  up  our  standards  we  have  at  all  times  en- 
deavored to  place  ourselves  in  the  position  of  the  other 
lellow  and  "do  unto  others  as  we  would  have  them  do 
unto  us."  In  arriving  at  our  decisions  we  have  felt  it 
far  better  if  we  were  to  err  that  it  be  on  the  side  of  tlie 
weak  rather  than  on  that  of  the  strong. 

\\  hile  v,e  have  made  some  progress  in  molding  our 
ideals  into  a  policy  we  do  not  wish  to  be  understood 
as  claiming  to  ha\e  evolved  any  particularly  new  theo- 
ries or  made  any  revolutionary  discoveries,  so  far  as 
administration  of  personnel  is  concerned.  "W'e  were 
recently  informed  b\-  an  executive  who  had  been  rather 
backward  in  according  us  full  cooperation  that  the 
I'ersonnel  Service  Department  was  doing  nothing  new, 
but  that  its  methods  might  be  found  in  various  other 
l)lants  scattered  over  the  United  States.  We  quicklv 
confirmed  this  statement  as,  after  all,  we  do  not  feel 
that  it  is  so  important  to  discover  new  principles  as  it 
is  to  evolve  timely  methods  of  apjilying  the  oldest  prin- 
ciples of  civilization. 

K.NOVVLEDCE    OK    TjIIXCS    TlIAT    Wo.n't    WoRK 

In  connection  with  our  explorations  we  might  be 
considered  to  be  rich  in  knowledge  of  things  that 
"won't  work."  We  are  very  much  in  the  position  of 
the  engineer  who  was  experimenting  for  ^Ir.  Edison. 
.\ftcr  s] lending  many  months  and  trying  countless  meth- 
ods he  at  last  come  to  Mr.  Edison  and  said:  "Mr. 
Edi-son,  I  am  very  sorry  and  very  much  disappointed 
to  have  sjient  all  this  time  and  money  on  these  experi- 
ments and  to  have  accomplished  absolutely  nothing." 
Mr.  Edison  is  re])orted  to  have  looked  up  for  a  moment 
in  silence  and  then  .said:  "Accomplished  nothing,  in- 
deed! Haven't  you  accomplished  important  results? 
Don't  you  know  the  things  that  w^m't  work?" 

While  our  accomplishments  may  be  rated  .somewhat 
I'.iglier  than  the  results  of  this  engineer,  we  naturally 
ha\c  had  many  problems  to  work  out  involving  great 
difficulties  and  have  discarded  or  rapidly  outgrown  nu- 
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iiierous  svstems.  We  still  have  no  small  number  of 
I)roblems  to  solve  and  knov\  many  things  that  "won't 
\.ork." 

We  hope  that  we  may  in  time  through  organized 
leadership  create  in  the  Thomas  A.  Edison  Interests  a 
lull  measure  of  the  s[)irit  that  existed  in  the  days  of 
small  industrial  units  when  the  head  knew  every  man 
working  for  him  personally  and  was  a  real  vital  per- 
sonality in  his  everyday  life. 

When   American  industry  through  the  scientific  ad- 


iMinistration  of  the  fifth  M — men — reaches  the  ultimate 
in  the  handling  of  personnel  problems,  we  will  be  nearer 
to  the  day  when  our  great  enterprises  prosper  on  the 
basis  of  mutual  understanding,  interest  and  respect. 
That  is  one  instance  where  the  end  may  be  entirely 
lost  sight  of,  and  the  means  only  considered.  The  end 
will  there  take  care  of  itself.  As  one  unit  in  .American 
industry  we  are  endeavoring  to  "do  our  bit"  in  organ- 
izing the  means.  This  article  has  been  written  to  show 
the  principles  underlying  our  policy  and  methods. 


ra 


i)Mc  Co^ntTO)!  n)f 


Kn^tTO^  aed 


'SliDvv   1  (ow   ( 'Imris 
.By    C.    VV.  ijtarker 


Vh 


!  nance 


//  is  easier  to  sec  than  to  think.  .1  correct  decision 
can  be  more  quickly  reached  if  all  of  the  necessary  facts 
arc  arranged  graphically  in  front  of  one's  eyes,  than 
if  these  same  facts  in  the  form  of  statements  and  fig- 
ures must  he  grasped  bv  the  brain,  fitted  together  and 
a  conclusion  draicn.  Charts  safe  mental  labor  in  the 
managerial  control  of  industry.  From  actual  practice 
specimen  charts  are  shou^n  in  this  article  for  monthly 
output,     productive     labor,     indirect     e.vpcnse.     z^-ork- 

RAPHIC  illustrations,  cur\es.  are  always  more 
impressive  than  a  tabulation  of  figures,  particu- 
larly to  those  who  do  not  have  the  time  to  read 
long  reports.  Curves  should  be  used  to  a  greater  extent 
in  controlling  manufacturing  activities  than  is  actually 
the  case.  Often  a  great  deal  of  time  is  spent  in  secur- 
ing data  and  compiling  figiires,  but  we  fail  to  get  an 
equivalent  benefit  from  them,  because  there  is  nothing 
to  answer  the  question  in  concise  form.  What  is  the 
lesson  from  all  these  data?  Curves  are  the  shortest 
and  most  striking  means  to  this  end.  They  are  not  the 
scientific,  mathematical  thing  some  of  our  older  "prac- 
tical" men  at  times  consider  them  to  be.  In  fact,  ac- 
cording to  the  writer's  experience,  the  story  told  in 
plain  curves  is  readily  grasped  by  shop  foremen  and 
clerks.  If  printed  and  hung  up  in  the  shop  offices  they 
become  an  incentive  to  efficiency  and  improving  on  past 
performances.  Curves  are  useful  for  judging  in  ad- 
>  ance  probable  e.xpenses  or  requirements  of  material, 
for  telling  weak  spots  and  predicting  interruptions  to 
production,  fluctuations  of  costs,  etc.  A  few  interest- 
ing and  novel  e.xamples  from  actual  practice  are  given 
in  the  following: 

A  JMoNTHLv  Production  Ch.xrt 

Figure  i  is  a  monthly  chart  of  production.  .\t  the 
beginning  of  the  month  figures  are  established  for  the 
quantities  required  to  be  manufactured  during  the  com- 
ing month  by  a  given  department.  This  is  done,  first, 
for  the  completed  product,  say  automobiles  or  electric 
motors,  and  from  this  the  number  of  parts — shafts, 
pistons,  bearings,  etc. — is  readily  figured  and  the  load 
for  each  subdivision  or  shop  section  established.  In 
setting  up  this  figure,  two  factors  are  to  be  considered. 
The  first  is  the  productive  capacity  of  the  section  ac- 
cording to  equipment,  working  force  and  raw  material 
available.  This  capacity  is  readily  measured  on  the 
basis  of  the  working  foree  or  tools,  as  ma\  be  decided 
upon  in  view  of  market  and  labor  conditions.  The  sec- 
ond factor  is  determined  by  the  sales  requirements  and 
S.pe  level  of  the  stock  carried  in  the  storerooms. 

For  the  case  in  hand,  we  assume  that  customers'  or- 


in-progress,  defecti'ce  parts,  materials  and  tool  repairs. 
Mr.  C.  W.  Starker  has  been  a'  member  of  the  engi- 
neering staff  of  the  Westinghousc  Electric  &  Manu- 
facturing Company,  East  Pittsburgh,  Pa.,  for  the  past 
fifteen  years.  He  has  originated  improvements  in  the 
design  and  construction  of  both  direct  and  alternating 
current  motors  for  industrial  and  railway  work,  and 
has  developed  comprehensive  systems  of  cost  analysis 
for  manufacturing  pnrpos'es. 

ders  on  the  books  call  for  6ooo  units  sold  on  various 
deli\eries,  and  that  2000  are  carried  in  stock.  This 
leaves  a  total  of  4000  to  be  manufactured,  not  neces- 
saril\-  all  during  the  coming  month,  but  distributed  over 
se\cral  months,  according  to  the  delivery  dates  prom- 
ised. This  figure,  4000,  is  entered  in  the  "load  dia- 
gram" at  the  to])  of  the  sheet  as  .shown.  Assuming 
further  that  1200  units  come  due  for  delivery  during 
the  month  and  that  520  may  be  drawn  from  stock,  there 
will  remain  680  to  be  manufactured.  This  figure  is 
entered  in  the  production  chart  as  shown,  and  gives 
the  first  line. 

In  addition  to  this  the  stock  must  be  gradually  re- 
plenished. To  establish  this  figure  it  is  necessary  to 
consider  the  general  outlook  of  business,  the  volume* 
of  sales  that  may  be  expected,  and  the  deliveries  already 
promised.  (.)n  the  other  hand,  shop  capacity  and  pos- 
sibilities of  obtaining  raw  material  and  labor  influence 
the  length  of  deliveries,  so  that  the  question  of  how 
last  and  to  what  extent  stock  should  be  built  up  is  a 
somewhat  involved  problem  requiring  good  judgment. 

For  the  sake  of  example  let  us  assume  that  70  units 
are  to  be  manufactured  for  stock  during  the  coming 
ipoiith.  This  figure  is  taken  low,  much  lower  than  the 
number  of  units  taken  out  of  the  stock.  Such  condi- 
tions prevail  at  the  present  time,  when  prices  of  mate- 
rial are  high,  labor  high  and  scarcely  obtainable,  and 
when  customers'  orders  are  coming  in  in  great  volume 
is  not  the  proper  time  to  pile  up  stocks.  The  storeroom 
slock  should  act  as  a  balance  wheel,  in  dull  times  built 
up  and  in  rush  periods  drawn  upon.  With  the  above 
z.ssumption  we  get,  therefore,  a  total  of  680  +  70  = 
750  units  to  be  manufactured  for  customers'  orders 
plus  stock.  This  figure  is  the  "bogey"  set  for  the  month 
and  entered  in  the  curve  as  shown. 

.\t  the  bottom  of  the  sheet  are  given  the  calendar 
days  and  the  shipping  or  working  days,  deducting  Sun- 
days and  holidays,  but  counting  half-da}-  .Saturdav  as 
a  full  day.  .\fter  each  working  day  the  number  of 
iinits  shipped  is  entered  in  the  sheet  bv  a  straight  line 
over  the  date  as  shown.  The  aim  is  to  keep  the  upper 
line  from  the  start  of  the  month,  so  that  anv  slack- 
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iiess  at  the  beginning  and  rush  at  the  end  is  avoided.  In 
the  sample  curxe  it  will  be  noted,  production  proceeded 
fairl\-  well  during  the  first  days,  the  upper  line  was  not 
quite  reached  but  the  shop  section  kept  well  along  the 
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lower  line.  Around  the  eighteenth  a  falling  off  may  be 
noticed,  but  apparently  the  cause  was  soon  investigated 
and  removed  so  that  the  loss  was  rapidly  made  up  to- 
ward the  close  of  the  month. 

This  feature  is  the  most  valuable  point  of  this  curve 
system;  if  delays  occur  it  is  at  once  noticed  by  every- 
bod\"  as  the  curve  is  openly  displaced.  Naturall\  the 
foreman  or  production  clerk  will  at  once  take  steps  to 
cure  the  trouble,  repair  the  broken  down  machine  tool, 
]iro\ide  the  missing  material  or  whatever  the  trouble 
may  be.  It  is  quite  ajiiiarent  that  this  is  ever  so  much 
better  than  complaints,  explanations  and  reports  atter- 
ward.  If  such  a  chart  is  kept  and  watched  for  all  the 
different  sections  it  means  that  in  thfise  sections  or 
assembling  dejjartments  which  dejiend  on  others  for 
the  supply  of  parts  or  semi-finished  material,  there  will 
not  he  a  chronic  lack  of  the  one  or  the  other  item,  but 
a  continuous  steady  flow  of  the  work.  The  interest  in 
the  chart  is  very  much  stimulated  by  paying  a  bonus 
lor  reaching  the  bogey,  a  higher  percentage  for  the 
upper  point,  a  Unver  one  for  at  least  reaching  the  cus- 
tomers' order  mark.  The  system  creates  a  healthy  com- 
petition, with  much  good  natured  "kidding"  and  in  gen- 
eral apj)eals  to  the  men,  always  interested  in  a  "game." 

The  load  diagram  at  the  top  of  Figure  i  is  also 
lirought  up  to  date  from  day  to  day  b}-  entering  the  num- 
ber of  additional  units  sold  on  that  day  and  deducting 
the  number  ■<hip|)ed.  In  the  exam|)le  in  hand  it  will  be 
noted  there  are  quite  marked  lUictuations  in  the  curve  as 
the  sales  naturally  do  not  come  in  at  a  uniform  rate.  .-Vt 
the  end  of  the  month,  the  total  number  of  units  still  left 
to  be  manufactured  was  just  about  the  samp  as  at  the  be- 
ginning.    .\.;   the  stock  had   been  drawn   upon   in   the 


current  month  in  excess  of  what  was  returned  to  stock, 
a  greater  output  would,  therefore,  be  required  for  next 
month.  Showing  this  fact  on  the  curve  acts  as  an  in- 
centive to  turn  out  more  than  ever  next  month. 

.Another  Demonstr.xtio.n"  of  Graphic 
Methods 
To  demonstrate  the  usefulness  of 
graphic  methods  along  another  line,  I 
give  the  following  example.  .\n  article 
may  be  manufactured  with  simple,  in- 
expensive tools  and  at  comparatively 
greater  cost,  or  with  tools  involving  a 
greater  outlay  but  resulting  in  a  cheaper 
product.  In  how  far  is  the  greater  tool 
cost  justified?  According  to  what 
curve  does  tool  cost  go  up  and  cost 
of  product  go  down? 

In  Figure  2  is  shown  the  cost  of  vari- 
ous kinds  of  dies,  such  as  are  used  for 
making  the  slotted  laminations  of  elec- 
tric motors.  The  simplest  form,  the 
index  die.  punches  one  slot  at  a  time 
and  costs  between  S25  and  $75.  The 
compound  die,  in  which  all  operations 
(slots,  vent  holes,  center  hole,  key 
way)  are  performed  in  one  operation 
may  cost  anywhere  between  $300  and 
$1,000,  depending  on  the  size  or  di- 
ameter of  punching  to  be  made  and 
given  on  the  curve  in  inches.  The  up- 
per curves  of  Figure  2,  show  how  the 
labor  cost  varies  for  a  given  diameter 
of  punching,  depending  on  what  sort  of 
die  is  used.  By  referring  to  the  two 
curves  then  we  see  that,  for  example, 
with  a  total  cost  of,  say  S75.  we  get  a 
labor  cost  of  S20  per  100  pounds  or 
per  inch  of  build-up  punchings,  if  the 
curve  be  plotted  on  that  basis,  while  with.  say.  a  $500 
tool  cost  the  labor  cost  may  be  S2.  Knowing  the  quan- 
tities required  annually  and  the  approximate  life  of  the 
die,  we  can  from  the  two  curves  readily  determine 
which  type  of  die  is  most  economical. 

What  has  been  said  of  dies,  applies  etiually  to  other 
tools  or  equipment.  Cases  of  this  sort  where  a  quick 
decision  is  wanted  and  the  same  question  comes  U|V 
again  and  again  are  veiy  profitably  handled  by  refer- 
ence to  graphic  records. 

Plotting  Output  on  .\  Pound  n.\sis 

In  l'"igure  3  on  the  curve  is  recorded  the  output  of  a 
finished  product  in  pounds,  the  data  being  taken  from 
actual  ]iractice.  The  ])roduct  is  such  that  measuring 
the  out[)ut  by  the  pound  gives  a  fairly  correct  picture. 
With  other  articles  of  manufacture  the  records  may 
more  i)roperly  be  based  on  finished  pieces  or  units. 
However,  the  princii)le  remains  the  same.  .\t  the  end 
of  every  month,  the  total  output  of  the  month  is  entered 
(;n  the  chart,  resulting  in  the  curve«shown  in  dotted 
nes.  The  chart  extends  over  a  time  period  from  Jan- 
uary I,  1915,  to  December  31,  IQ17.  or  three  complete 
years.  In  addition  to  the  monthly  figures  a  summary  of 
the  last  six  months  is  made  up  and  entered  in  a  second 
curve,  shown  as  a  heavy  line.  For  inujio.ses  of  com- 
|)ari.son  the  annual  average  output  for  the  year  jire- 
leding  is  always  entered  as  a  straight  line  during  the 
\ear  following. 

Taken  as  a  whole  it  is  interesting  to  note,  and  typical 
for  many  industries,  how  great  an  increase  in  produc- 
tion is  shown  by  this  curve  (which,  as  stated,  is  taken 
from  actual  manufactiuing  data  I   for  the  vear  igi^  to 


808 


INDUSTRIAL  MANAGEMENT 


April,  1918 


1917.  At  the  beginning  of  1915  there  is  a  noticeable 
increase  from  the  i)revious  high  level  until  April,  in- 
clusive, when  the  lowest  point  is  reachetl.  From  then 
on  there  is  a  steady  rise  in  output  up  to  the  present 
high  level,  except  perhaps  a  little  slacking  off  with  the 
curve  running  practical!}-  horizontal  in  1916.  The  aver- 
age for  1916  it  will  be  noted  was  far  in  excess  of  that 
of  IQI^,  with  1917  promising  to  be  still  higher. 

Those  of  the  works  force,  who  see  a  curve  such  as 
this  every  day,  soon  know  that  a  dropping  curve  is  bad, 
a  horizontal  curve  is  fair,  and  a  rising  curve  the  thing 
to  be  aimed  at.  The  monthly  figures  give  a  rather  un- 
steady zig-zag  line,  showing  that  there  was  not  as  uni- 
form a  flow  of  work  as  desirable.  There  is,  for  in- 
stance, in  April  and  May,  1916,  a  bad  drop,  which  may 
have  been  due  to  a  breakdown  of  equipment,  shortage 
of  help  or  difficulties  in  obtaining  raw  materials  or  per- 
haps a  change  in  personnel.  Those  in  direct  charge  be- 
come alert  and  look  ahead  so  as  to  avoid  a  dropping  of 
the  curve,  which  they  know  is  being  carefully  and  crit- 
ically observed  by  those  "higher  up  in  the  plant  " 

Curve  of  Productive  L.^bok 
However,  the  turning  out  of  great  quantities  is  not 
the  prime  object  in  production  management.  At  least 
an  equally  important  question  is  whether  or  not  the 
manufactured  article  is  produced  economically,  at  a 
low  cost  that  will  insure  profit.  Factory  cost  is  com- 
posed of  cost  of  labor,  cost  of  material  and  overhead 
expense.  All  these  items  can  be  treated  graphically  to 
good  advantage. 

In  Figure  4  is  a  curve  of  productive  labor.  By  this 
is  meant  the  amounts  spent  directly  in  making  the  ar- 
ticle, i.  e.,  the  wages  of  the  machine  operator  plus  the 
wages  of  helpers  and  expense  in  bringing  material  di- 
rectly up  to  the  machine,  carrying  away  scrap,  etc.,  but 
not  including  wages  or  salaries  of  foremen,  inspectors, 
and  others  which  is  part  of  the  overhead  expense.  The 
curve  for  productive  labor  may  be  based  either  on  the 


duction,  but  not  nearly  in  proportion.     In  fact,  it  may 
be  noted  how  the  hiring  of  additional  nsen,  not  fully 


FIi;.   3.      OUTPUT    I.V    POUNDS    FINISHED   PRODUCT 

pound  outinit  or  on  the  dollar  net  value  of  product,  de- 
pending upon  the  character  of  the  jiroduct.  In  fact 
within  the  same  works  one  method  or  the  other  may 
be  preferable  for  some  manufacturing  sections.  As  a 
general  rule  a  composite  product  is  better  measured  on 
a  dollar  basis,  a  simple,  uniform  product,  for  instance 
punchings  of  unrform  character,  is  more  readily  meas- 
ured by  the  pound.  In  either  case  the  values  are  plotted 
at  the  end  of  each  month  giving  the  total  amount  in  dol- 
lars spent  in  that  month  as  wages  for  directly  produc- 
tive labor.  The  curve  appears  rather  irregular  and  a 
better  idea  of  the  general  trend  of  labor  cost  is  gained 
by  the  curve  of  six-months  averages,  shown  in  heavy 
lines.  This  curve  is  taken  from  the  same  shop  section 
and  for  the  same  time  period  as  the  curve  in  Figure  3. 

It  is  interesting  to  compare  the  two,  noting  the  in- 
fluence of  quantity  produced  on  labor  cost.  It  will  be 
seen  that  the  labor  cost  per  pound  drops  with  rising  pro- 
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familiar  with  the  work,  tends  to  raise  the  curve.    From 
Mav  to   Tulv  there  is  a  marked  increase  in  labor  cost 
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and  from  then  on  a  steady  and  subs'.antial  rise  due 
largelv  to  higher  wages  paid  at  that  time  and  since. 
However,  a  more  com]ilete  analysis  of  the  underlying 
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conditions   would   be   required   really   to   draw   conclu- 
sions from  the  curve,  as  naturally  the  higher  labor  cost 
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WORK    IN    PROGRESS    OF    MAXUFACTURK    PER    DOLLAR 
NET   PRODUCTION 

•cing  a  certain  article  may  be  and,  in  fact,  was, 
offset  by  impro\-ed  methods,  better  though  more 
iye  tool  equipment,  etc.  But  for  the  purpose  of 
tide  it  is  intended  to  call  attention  to  a  method 
than  analyze  manufacturing  conditions. 
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FIG.    -.      DEFECTIVE   PARTS   RECORD 

Curve  of  Overhead  Expense 
Control  of  the  second  item  entering  into  the  cost  of 
product,  overhead  expense,  is  taken  care  of  graphicallv 
m  a  manner  quite  similar  to  labor  cost.    Figure  s  shows 
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FIG.   8.      ECONOMIC    APPLICATION    OF    RAW    MATERIAL 

Inis  curve  for  overhead  or  indirect  factory  expense,  re- 
corded as  a  total  in  dollars  for  every  month,  and  based 
on  the  dollar  value  of  net  pr<)ductif)n.  Overhead  burden 


IS  usually  divided  into  two  or  more  classes,  expenses  of 
a  general  nature  shared  by  all  works  divisions  and  ex- 
penses peculiar  to  the  individual  shop  section,  or,  ex- 
pressed in  another  way,  those  controlled  by  the  works 
manager  and  those  for  which  the  individual  superinten- 
dent or  foreman  can  be  held  responsible.  Under  the  first 
class  come  general  administrative  expenses,  works  trans- 
portation facilities,  insurance,  schools  of  apprentices, 
etc.  Under  the  second  class  are  repairs  or  betterments 
in  the  individual  section,  wages  and  salaries  of  in- 
spectors, foremen,  etc.  In  a  curve  to  be  posted  in  the 
individual  department  and  intended  to  stimulate  effi- 
cient control  of  expenses  in  each  department,  we  are 
only  concerned  with  the  latter  class.  Corresponding 
curves  covering  the  broader  expenses  are  maintained 
in  the  works  management  office. 

MAxr.MUM  Production  and  Minimum  Work-in- 
Progress 
Tieing-up  a  large  amount  of  money  in  semi-finished 
material,  called  "work  in  progress  of  manufacture"  or 
lor  short  "work-in-progress,"  is  an  uneconomical  and 
inefficient  procedure  and  takes  valuable  floor  space. 
The  object  must  be  to  take  care  of  a  maximum  output 
\^•ith  a  minimum  amount  of  work-in-progress. 


( 
1 

\ 

N 

i 

'" 

'}' 

/ 

1 

/ 

/ 

> 

\ 
\ 

1 
1 

Sf 

1 
1 

1 
1 

1 

.. 

/ 
* 

■/ 

1 
J. 

A 

U  1  I/I 

/ 

/ 

1 

S' 

- 

\ 

s 

/ 

■*« 

> 

^ 

■^ 

/ 

-1 

; 

f 

1 

/  > 
.      1 

t^ 

1-- 

- 

- 

" 

'" 

" 

=■-• 

/ 

r 

1 

1 

'" 

FIG.    9.      TOOL    REPAIR    IN    DOLLARS    PER    POUND    OF    OUTPUT 

Figure  6  shows  such  a  curve.  As  such  v^-ork  we 
count  all  parts  carried  in  the  various  sectional  store- 
rooms or  on  the  manufacturing  floor  of  the  depart- 
ment and  do  not  include  such  parts  as  are  carried  by 
the  general  stores  division.  Under  the  latter  heading 
come  all  raw  materials  such  as  axle  steel  for  shafts, 
sheet  steel,  copper,  rough  castings,  etc.,  and  such  de- 
tailed parts  as  are  turned  over  to  the  general  stores 
in  finished  or  semi-finished  condition,  for  instance, 
certain  forgings,  bearings  and  similar  parts  carried 
principally  with  a  \iew  to  supplying  repair  parts  to 
customers  directly  fron^  general  store.  Practically  all 
other  parts  or  materials  are  carried  by  the  manufactur- 
ing .sections  and  come  under  work  in  progress. 

The  values  used  in  the  curve  for  this  material  are 
the  same  as  used  in  billing  to  general  stores  or  for  in- 
ventory purposes,  that  is,  calculated  by  the  respective 
section  of  the  works  cost  department  according  to  the 
i:rices  and  instructions  in  force  at  the  time  for  raw  ma- 
terial values,  overhead  expenses,  etc.  In  plotting  these 
values  the  curve  is  best  based  on  the  net  value  of  the 
total  production,  understanding  by  net  value  the  dif- 
ference between  value  of  goods  received  by  the  depart- 
ment and  value  of  goods  shipped  out  of  the  deiiartment. 
If  is,  of  course,  the  aim  to  reduce  continuously  the 
iclative  amount  of  money  tied  up  in  work-in-progress, 
that  is,  to  reduce  the  ratio  between  output  and  material 
(in  hand.  This  part  is  best  brought  home  to  all  by  a 
note  on  the  curve  sheets  to  the  effect  that  rising  curves 
.'ire  bad,  horizontal  fair  and  drooping  curves  good. 
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CiiKCKs  On  Workman-ship  and  Materials 

Mfjnrcs  7  and  8  illustrate  the  graphical  checKs  on 
workmanship  and  the  efficient  use  of  raw  materials, 
and  will,  from  the  foregoing  be  underftood  without 
much  comment.  The  curve  for  defective  parts  may  be 
varied  according  to  local  conditions  and  may  be  ap- 
jilied  to  defects  discovered  on  inspection  or  on  the  test 
floor.  Segregation  may  be  made  in  the  curve  to  causes 
of  defect  or  individual  men.  However,  this  is  likely 
to  destroy  the  clearness  and  thereby  effectiveness  of 
the  method  and  involve  in  many  instances  too  much 
clerical  work.  A  good  thing  may  be  overdone,  and  in 
the  writer's  experience  it  is  quite  sufficient  to  analyze 
from  time  to  time  the  reasons,  when  the  curve  indi- 
cates an  undesirable  condition.  Good  success  has  been 
made  with  similar  graphic  records  for  defects  coming 
up  on  apparatus  in  service,  and  defects  due  to  engi- 
neering errors.  In  these  cases  the  curves  are  best  plot- 
ted on  a  dollar  basis,  rather  than  number  of  units 
.shipped  per  month,  and  plotted  without  reference  to  the 
number  of  units  that  may  be  of  service.  In  all  these 
cases  the  general  method  of  graphic  records  is  similar 
and  the  :-€sult  the  same.  A  continued  effort  on  the  part 
of  all  concerned  is  made  to  reduce  undesirable  losses 
?nd  attain  improvements  over  the  past. 

In  regard  to  economical  use  of  material,  this  point 
is  best  illustrated  by  taking  the  exam|)ie  of  a  punch 
shop  manufacturing  various  sizes  of  punchings,  mostly 
from  the  same  grade  and  gage  of  sheet  steel,  as  in 
punchings  for  electrical  apparatus.  If  large  circular 
punchings  are  made  from  square  sheets  there  will  be 
corners  and  centers  left  over.  These  should  be  used 
up  for  making  smaller  jninchings  for  the  sake  of  econ- 
omy in  material,  which  is  called  for  particularly  at  the 
present  time  when  electrical  sheet  steel  costs  three  or 
four  times  its  normal  price.  On  the  other  hand,  small 
jjunchings  can  be  made  quicker  from  strip,  so  called 
long  iron,  than  from  odd  ]iieces  such  as  these  corners 
left  from  large  circular  punchings.  With  forced  pro- 
duction especially,  there  is  a  temptation  of  leaving  such 
corners  unused,  to  be  sold  at  scrap  value  involving  a 
loss  of  around  six  cents  a  pound  at  the  present  day. 
With  a  punch  shop  turning  out,  perbajis,  2,000,000 
pounds  of  finished  punchings  every  month  the  scrap 
annual  amounts  to  a  \'ery  large  sum  and  close  control, 
therefore,  is  a  paying  proposition. 

Figure  8  gives  an  example  of  the  arrangement  of  a 
curve  for  graphic  control,  recording  raw  material  re- 
ceived for  each  month,  finished  material  turned  out  and 
the  ratio  between  the  two.  It  may  be  remarked  that 
in  a  punch  shop  manufacturing  electric  motor  punch- 
ings hardly  more  than  60  per  cent,  of  the  original  ma- 
terial leaves  the  .section  as  goo3  punchings,  even,  if  all 
corners  as  well  as  centers  are  used  up,  so  far  as  it  is 
economical  to  do  so,  in  view  of  the  higher  labor  rate  to 
be  paid  for  making  punchings  from  short  ends  instead 
of  long  iron.  A  stimulus  in  this  direction  is,  therefore, 
very  desirable  for  improving  the  results  of  shop  output. 

Expenses  for  Tool  Repair 

Another  example  of  graphic  control  may  be  taken 
from  punch-shop  experience.  Figure  g  shows  expenses 
for  tool  repair  in  relation  to  output.  The  overhead  ex- 
pense in  a  punch  shop  is  always  large,  principallv  on 
account  of  expensive  renewal  of  dies.  After  making 
on  an  average  10,000  to  13.000  pieces  from  a  die,  the 
cutting  edge  becomes  dulled  sufficiently  to  cause  burrs 
on  the  punchings.  This  means  regrinding  of  the  die 
and  involves  taking  out  the  die,  i.  e.,  set-up  expense  and 
delay  to  production.  After  50  or  75  regrindings  the 
die  is  worn  down  and  must  be  renewed.     Its  total  life. 


therefore,  is  not  long  in  standard  produclion  on  a  large 
scale.  Graphic  control  has  led  to  very  interesting  stu- 
(iies  in  regard  to  how  often  it  is  really  necessary  and 
good  practice  to  regrind,  how  much  burr  or  change  in 
size  can  be  permitted.  Construction  of  dies  and  mate- 
rials used  has  been  studied  and  greatly  improved.  Bet- 
ter hardening  methods  and  more  favorable  shapes  of 
punchings  have  been  devised,  since  the  importance  of 
die  repair  cost  has  been  brought  home  to  all  concerned 
by  graphic  presentation. 

This  is  only  an  example.  How  much  money  is  wasted 
in  your  own  plant  in  careless  use  of  saws,  files,  rawhide 
mallets  and  what  not?  Could  not  much  of  the  expense 
of  replacing  patterns  and  core  boxes  for  the  foundry, 
milling  cutters  and  drills,  jigs  and  gages  in  the  machine 
shop  be  saved  by  a  simple  graphic  method  of  control? 


G\'».-;-((/  Siipcriiitcftdrnt,  Wagner  Electric  and  Manufacturing 
Company 

B=|jpi  HE  man  who  first  said  that  "our  greatest 
I  troubles  are  those  that  never  happen"  intend- 
ed an  epigrammatic  thrust  at  those  who 
worry  over  trifles.  But  in  the  light  of  our  present 
knowledge  his  remark  was  literally  true.  Our  suf- 
ferings are  almost  entirely  mental,  whether  they  be 
occasioned  by  physical  ailment,  bereavement  or  mis- 
fortune, and   are   generally  anticipatory. 

The  most  acute  mental  suffering  is  caused  by  un- 
certainty. No  trouble,  the  actual  facts  and  limits 
of  which  are  known,  ever  equals  the  one  our  im- 
agination conjures  up,  and  the  higher  the  mentality 
the  greater  the  trouble.  This  is  probably  the  sur- 
\  ival  of  the  cave  days  of  the  race,  when  the  reason 
for  darkness  was  the  displeasure  of  the  gods,  and 
night  was  full  of  imminent,  real  dangers.  Millions 
of  years  of  advancement  have  not  eradicated  the  primal 
emotions  from  either  sex,  and  fear,  next  to  hunger,  is 
the  first  sense  an  infant  experiences. 

Mental  FATir.CE 

The  modern  name  of  worry  is  mental  fatigue. 
1  can  think  of  no  other  factor  more  dangerous  to 
health,  happiness  and  the  rights  of  others  than  this. 
\\  e  guard  against  epidemics,  poisons,  bad  ventila- 
tion and  other  things  more  or  less  dangerous.  Some 
time  we  will  educate  against  worry,  w^hich  has 
wrecked  more  lives,  caused  more  misery  and  crime, 
and  filled  more  insane  asylums  than  any  other  cause. 
At  present  we  smile  and  consider  it  one  of  the 
lisychologists'  white  mice — an  interesting  experi- 
ment, but  hardly  out  of  the  laboratory  stage.  It 
was  worry,  not  curiosity  that  killed  the  cat,  and  it 
had   nine  lives. 

Mental  fatigue  is  closely  allied  to  physical  fatigue. 
The  latter  does  not  alwa}s  produce  mental  fatigue — 
often  quite  the  reverse — but  mental  fatigue  invariably 
[iroduces  physical  fatigue. 

Cause  and  Effect  of  F.\tigle 

Until  comparatively  recent  times  it  was  not  really 
known  what  the  cause  or  effects  of  fatigue  really 
are.  Now  we  know,  or  are  told,  that  it  is  a  toxin, 
which  when  accumulated  in  larger  quantities  than 
can  be  taken  care  of  by  the  system  acts  as  a  rapid 
poison.  We  are  also  told  that  our  body  is  made  up 
of  numberless  cells,  each  cell  alive,  independent,  and 
we   might   say  with   a  digestive   system  of  its  own. 
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lust  as  with  a  body  as  a  whole,  these  cells  must 
be  fed;  they  must  assimilate  what  they  require  and 
must  get  rid  of  what  they  have  used.  Their  source 
of  supply  is  the  blood — their  ordinary  sources  of 
discharge  are  through  the  blood,  pores  of  the  skin, 
kidneys  and  lungs.  .\lso,  like  the  body,  they  are 
capable  of  assimilating  onlj'  a  certain  amount  of 
material  in  a  given  time,  just  as  our  capacity  for 
eating  is  limited.  If  the  cells  are  called  upon  for 
additional  work,  they  respond  readih'  so  far  as  input 
is  concerned,  but  our  system  begins  to  find  trouble 
with  the  waste  products.  If  this  over-exertion  is 
contintued  long  enough,  a  person  becomes  as  truly 
poisoned  as  though  he  had  swallowed  a  poisonous 
substance ;  for  the  blood  is  "a  pathway  for  poisons 
as  well  as  a  channel  for  food."  If  fatigue  lasts  long 
enough  death  will  result.  The  animal  that  drops 
dead  while  being  hunted  has  not  done  so  because 
of  heart  failure  or  fright,  but  because  its  system  has 
become  impregnated  with  poison,  and  the  carcass 
decays  much  more  rapidly  than  one  that  was  shot. 

It  has  been  demonstrated  that  fatigue  poison  does 
not  confine  itself  to  the  tissues  in  which  it  arises, 
that  is,  if  we  lift  a  weight  continually,  until  our  arm 
is  tired  our  whole  body  becomes  tired.  This  is 
caused  b\-  the  blood  circulating  the  toxin  to  all  parts. 

Law  of  Recuperation 

However,  all  this  applies  only  to  excessive  fatigue. 
The  body  readily  and  rapidly  disposes  of  and  renews 
the  waste  products  due  to  ordinary  work,  by  the 
simple  process  of  rest.  It  is  necessary,  roughly- 
speaking,  to  rest  twice  as  long  as  we  work.  It  is 
upon  this  statement  that  many  philanthropic  re- 
formers base  their  claim  for  an  eight-hour  day — 
twice  as  many  hours  of  rest  as  work. 

These  people,  however,  remind  me  very  much  of 
a  story  as  to  how  'the  birds  learned  to  build  their 
nests,  which  the  writer  must  have  meant  as  an  alle- 
gory on  modern  conditions.  It  seems  that  all  the 
birds  were  gathered  together  to  be  shown  how  to 
build  their  nf  sts ;  first,  the  instructor  scooped  out 
a  hollow  place  in  the  sand — some  of  the  birds,  owing 
to  their  superior  intelligence,  said,  "We  understand 
perfectly,"  and  left  to  start  rival  schools.  Some 
stayed  a  little  longer  until  the  sticks  were  laid,  and 
they  in  turn  said,  "We  get  j^ou,"  and  left.  So  we 
find  that  the  eight-hour  day  advocates  left  the  meet- 
mg  early.  They  did  not  wait  to  find  out  that  the 
above  law,  though  the  closest  we  can  come  to  a 
standard,  has  many  variations.  First,  it  refers  to 
over-exertion:  second,  to  hours,  minutes  and  sec- 
onds— not  days ;  third,  mental  fatigue  and  surround- 
ings enter  freely  into  its  operation. 

Furthermore,  the  same  law  says  if  I  work  myself 
to  exhaustion  in  four  hours  it  will  require  eight  for 
rest;  if  I  work  at  the  same  rate  for  two  hours  it 
is  not  necessary  to  rest  four  hours,  but  only  two ; 
if  I  work  at  the  same  rate  for  one  hour,  thirty  min- 
utes is  sufficient.  This,  however,  means  continuous, 
exhaustive  work,  and  in  no  trade  that  I  know  of 
does  a  man  work  himself  to  exhaustion  in  four 
hours.  It  was  by  a])plying  the  above  rules  that 
Taylor  vindicated  his  theory  by  increasing  the  man- 
day  average  for  loading  jiig  iron  from  1 1  to  42  tons 
per  day.  It  is  a  law  that  recuperation  is  slower 
the  longer  the  time  between  rest  periods. 

I'ACTORS  That  Lessen  Fatigi'e 
iJiscijiline.   concerted   action   and   stimulation   also 
tend    to    lessen    fatigue — the    first    two    permanently. 


the  latter  temporarily.  Trained  bodies  of  troops 
will  march  farther  in  a  day  with  less  fatigue  than 
an  undisciplined  mob.  This  may  be  partly  due  to 
the  fact  that  the  length  of  step  conducive  to  the 
least  fatigue  has  been  ascertained,  but  it  is  also  due 
in  part  to  the  mental  attitude  of  the  man  toward 
marching,  and  the  mental  support  of  his  com- 
panions. An  instance  of  stimulation  curing  fatigue 
is  that  this  same  body  of  troops  may  march  all  day 
and  be  tired,  but  the  moment  the  band  plays  a 
march  they  straighten  out  and  forget  for  a  consid- 
erable period  their  physical  fatigue. 

Another  example  of  mental  fatigue  may  be  found 
in  the  wrong-doer.  It  is  usually  much  easier  for 
the  pursuer  to  overtake  the  pursued  than  rice  versa; 
the  reason  is  that  the  pursued  has  the  fear  that  the 
other  one  may  overtake  him,  and  the  pursuer's  feel- 
ing is  a  determination  to  do  so.  In  the  case  of  the 
pursued,  his  feeling  detracts  from  his  strength.  The 
expression  "fear  lent  wings  to  his  feet"  is  not  a 
truism  as  regards  the  speed  attained,  but  rather 
emphasizes  the  additional  physical  effort  necessary. 

Del-xyed  Decision 

One  of  the  most  prolific  causes  of  mental  fatigue 
in  business  is  delayed  decision,  both  as  regards 
things  one  must  do  oneself,  and  matters  referred 
to  a  superior  where  a  decision  is  not  given.  This 
works  both  ways.  It  leaves  the  one  awaiting  the 
decision  with  a  mental  burden  not  rightfully  his 
to  carry,  until  such  time  as  his  superior  may  see 
fit  to  remove  it.  To  the  superior  it  is  a  constantly 
recurring  thought  and  cannot  help  but  produce  men- 
tal fatigue,  because  mentally,  as  otherwise,  a  change 
is  restful.  In  my  estimation,  no  man  can  approach 
the  maximum  of  efficiency  who  does  not  make  de- 
cisions instantly,  even  though  it  be  necessary  to 
reverse  some  of  them  later.  Any  mental  load  car- 
ried over  is  as  detrimental  to  mental  efficiency  as 
a  pack  on  his  back  would  be  to  the  physical  ef- 
ficiency of  a  man  carrying  pig  iron. 

Worry  is  the  visible  sign  of  mental  fatigue,  and 
a  symptom  of  lack  of  decision  and  executive  ability. 
Xo  man  who  worries  can  be  wholly  successful :  his 
worrv  is  usually  caused  by  the  magnitude  of  his 
responsibilities,  in  other  words,  his  job  is  too  big 
for  him.  Put  in  some  lesser  position  he  would  not 
worry,  and  would  therefore  be  efficient. 

Efkiciencv  Lies  in  Mental  ArrrnDE 
I  am  coming  more  and  more  to  the  conclusion 
that  the  efficiency  of  man  lies  as  much  in  his  mental 
attitude  as  in  his  manual  skill.  Since  writing  the 
above  I  found  this  in  Scott,  "Success  or  failure  in 
business  is  caused  more  by  mental  attitude  than  by 
mental  ca])acity."  I  do  not  contend  that  being  con- 
tented and  happy  makes  a  man  skillful,  it  does  not. 
liut  if  a  man  has  a  certain  skill,  being  contented 
enhances  his  productive  output  and  lessens  his  lia- 
i^ility  to  mistakes,  hence  increases  his  efficiency.  I 
also  find  that  contentment  is  not  induced  by  letting 
a  man  alone,  as  much  as  by  laying  down  fair,  strict 
rules  for  him  to  follow.  \\'hen  he  becomes  habit- 
uated to  these  rules  he  becomes  contented,  provided 
always  that  the  rules  are  just,  equitable,  and  for  his 
ultimate  good. 

Among  women  mental  fatigue  is  most  prevalent, 
taking  into  consideration  only  those  encountered  in 
commercial  busines.s.  We  find  that  they  have  many 
small  worries  a  man  is  not  subject  to.  and  the  ma- 
jority of  them  are  those  a  man  would  not  think  of. 
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T/!/.s'  aiiiclc  is  an  a/^f'i'al  for  an  undcrsttindiu:!  ■:  .^•iiy 
zi'orkincn  fail  to  do  ichat  tliry  are  arbitrarily  ordered 
to  do,  and  a  leaching  of  a  better  course  of  action  on  the 
jyart  of  those  who  are  industrially  strong — the  cmf'loyers. 

Mr.  Charles  M.  Horton,  member  of  The  American 
Society  of  Mechanical  Enc/ineers.  was  educated  in  pub- 

INDUSTKY  today  is  a  clasli.  indeed,  it  always  was 
a  clasli.  Clasli  is  the  opposite  of  harmony.  Har- 
mony is  sweet  sounds.  Certainly  there  are  no 
sweet  sounds  in  industry.  Rather,  the  undercurrent — 
like  the  overcurrent — of  chattering  tools,  meshing 
gears,  shrieking  belts  is  a  rumble.  The  thing  requires 
adjustment.  It  is  just  a  little  worn  out.  Men  of  in- 
dustry, upper  and  under,  are  a  bit  overstrained.  Each 
has  been  worked  out  of  pitch,  one  with  the  other.  The 
tuning  fork  has  become  lost — if  ever  it  was  used. 
President  and  general  manager,  superintendent  and 
foremen  all  have  been  drawn  to  the  snapping  point, 
even  as  the  workmen  at  the  bench  ha\e  become 
"tensed,"  as  it  were,  by  the  same  willful  force — com- 
petition. 

All  life  is  a  fight  and  industry  always  was  the  chief 
battleground.  .\s  a  battleground  industry  has  this  dif- 
ference over  all  other  battlegrounds,  however,  it  lacks 
a  common  aim.  :\Ien  in  today's  war  have  a  common 
interest — a  common  objective — among  the  Allies   it  is 

Berlin.      Hence 

there    is    harmony    j^ 

in     their     ranks. 

Not  so  on  the  bat- 
tlefield of  indr.stry. 

Men  engaged  in  a 

life-struggle      here 

are    engaged    in    a 

life-struggle  each 

for    himself,    each 

for   his   own.      In- 
stead of  a  common 

objective,  unselfish 


What  do   I   mean 
Industrial    Manager, 


by  harmonizing  .ndustry?     I  hope,  you,  Mr. 

will  understand  me.  Your  first  step  is  to 
protect  and  help  the  weak  in  your  organization,  to  train  the  un- 
skilled and  partly  skilled,  to  encourage  and  stimulate  the  laggards 
and  easy  going,  to  create  the  "spirit  of  the  organization"  and  to 
upbuild  cooperation.  And,  as  you  go  over  the  top  in  this  big 
effort,  I  wish  you  the  best  of  luck  and  lots  of  it. 


)aK)nl     I  Uirtti.(:)n.i,'//i(\g 

.I'M:'       i.,      IVl-lT;;      VVlillli:--;    ,.,     ..() 


[VI,   1  lnri:un 

lie  .•..li.'.'h  •'!  Xeii'  York  City  and  at  the  University  of 
Neiv  Mexico.  He  served  a  drafting  room  apprcntice- 
ship  and  had  tivelve  years'  experience  in  designing  spe- 
cial machinery,  part  of  that  time  with  the  IVestinghouse 
.Machine  Co.  As  an  ai-ocation  he  has  pursued  literary 
li'ork,  writing  for  both  fiction  and  technical  publications. 

lar;  again,  wash  out  a  few  needed  pieces,  leaving  the 
others  until  his  return  home  in  the  evening.  And  al- 
ways he  would  watch  the  tiny  clock. 

Suddenly,  in  a  mild  panic,  his  time  gone,  he  would 
gral)  hat  and  coat  and  dash  for  the  door.  The  youngest 
of  his  children  and  even  the  next  youngest  would  call 
him  back  ])outingly  for  a  farewell  kiss.  He  mu.st  re- 
turn and  kiss  the  children.  Then  he  would  speed  out 
the  door.  He  lived  up  three  flights  and  would  descend 
the  stairs  two  and  three  at  a  time. 

He  was  an  electrician  in  one  of  the  city  plants.  The 
concern  was  located  some  twenty  blocks  from  his  home. 
He  tried  to  be  saving.  Always  he  would  walk  to  his 
work.  Passing  clock  after  clock  in  store  windows  as 
he  hurried  along,  he  would  see  that  time  was  pressing. 
So  he  would  run.  He  w^ould  run  the  whole  distance 
to  his  work.  Frequently  he  would  arrive  at  the  door 
in  time,  just  in  time,  to  see  the  watchman  close  it  against 
him.  He  could  not  enter.  Automatically  he  was  shut 
out.  bv  a  rule  of  the  organization,  until  noon  and  lost 

a  half-a-day's  pay. 
.     .  ^.     .  _  I.      Effect     of     Per- 

S  O  X  .\  L    Com  PETI- 
TION 

That  is  a  true 
story.  I  know  the 
man.'  He  is  em- 
bittered, of  course, 
and  realizes  that 
somewhere  there  is 
injustice.  Yet  he 
is  not  vengeful,  not 
vindictive,  not 


uplifting,  with  eveiwone  pulling  or  pushing  in  the  clamorous  for  his  "rights."  Merely,  he  believes  some^ 
same  direction,  we  have  the  spectacle  of  a  great  army, 
each  member  of  which  has  a  coal  in  the  common  fire 
and  each  is  endeavoring  selfishly  to  keep  his  own  coal 
alive  and  only  his  own.  It  is  the  negative  of  concen- 
trated action ;  it  makes  for  strain,  discord,  lack  of 
harmony. 

One  Electriciax'.s  Handicap 
There  was  once  a  workman.  He  was  a  man  of 
family,  a  wife  and  four  children.  His  wife  was  an 
mvalid.  In  the  mornings,  after  he  arose,  he  would 
build  the  fire,  run  out  for  the  rolls  and  milk,  return 
to  the  flat,  dress  the  children  and  place  their  breakfast 
before  them.  Then  he  would  eat  his  own  breakfast. 
He  would  do  this  always  with  an  alarm  clock  at  his 
elbow.  Ever  and  anon,  he  would  glance  at  this  most 
friendless  of  mechanical  devices.  Frequently,  as  he 
ate,  his  wife  called  from  her  bedroom  to  tell  of  petty 
duties  yet  to  be  performed — duties  which  she  herself 
was  unable  to  undertake.  Fle  knew  her  condition  and 
would  gladh-  do  them.  Sometimes  he  would  put  the 
wash  to  soak;  at  other  times  beat  the  rtigs  in  the  eel- 


thing  is  wrong.  He  has  fine  gray  eyes,  a  large,  gen- 
erous, wholesome  mouth,  and  a  very  intelligent  coun- 
tenance. He  talks  well,  because  he  was  reared  well. 
He  came  to  the  city  from  the  country  because  he  thought 
he  could  better  himself — his  condition.  Competition 
was  strong,  and  he  found  himself  a  gentleman  among 
:<  pushing,  grasping,  dog-eat-dog  throng,  no  part  of 
which  he  was  or  ever  could  be.  In  the  struggle  which 
followed  for  a  living,  the  world  lost  one  of  its  finest 
souls.  Competition  helped  to  kill  off  all  that  was  good 
and  true,  noble  and  honorable  in  the  man — though  one 
would  not  know  it  from  his  speech  or  actions.  It  was 
lost  out  of  him,  nevertheless.  It  revealed  itself  in  the 
lack-lustre,  staring  gaze  of  his  otherwise  fine  eyes.  He 
had  gone  down  under  a  fierce  grasping  competition 
for  money. 

That  man  was  out  of  harmony  witli  his  conditions, 
l.et  me  put  it  the  other  way  rotmd.  The  conditions 
were  out  of  harmony  with  the  man.  We  need  men  of 
his  calibre  in  this  workaday  world.  He  and  his  kind 
should  be  saved.     Yet  in  the  present  system  of  tilings 
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in  industry,  if  tlicrc  t)e  no  readjustment  we  shall  be- 
come a  race  of  fierce,  grasping  people.  This,  because 
the  other  kind  cannot  and  does  not  survive.  Compe- 
tition is  too  great  for  them,  too  riotous,  too  fraught 
with  the  thing  that  kills.  That  which  is  fine  in  mankind 
should  be  preserved  for  mankind.  Men  in  industry — 
industrial  captains,  leaders,  executives,  managers — 
have  it  wdthin  their  power,  more  so  than  any  other 
group  of  folk — to  save  mankind  for  itself.  They  have 
it  because  industry  is  the  great  life's  battlefield. 
Through  harmony — by  harmonizing  the  game  as  a 
whole — the  better  side  of  humanity  can  be  sa\ed  out 
of  the  dross,  the  material  and  the  sensuous. 

The  Lessox  of  the  Oxex 

L  nderneath  my  window  a  yoke  of  oxen  is  lumber- 
ing along  the  road,  drawing  a  sled  piled  high  with  cord 
wood.  They  are  perfectly  matched  as  to  size  and 
color,  the  latter  a  deep,  rich,  red  brown.  Though  well 
matched  in  color  and  form,  however,  they  are  not 
mated  as  to  pulling  jiower.  At  least,  one  reveals  great- 
er willingness  than  the  other  to  draw  the  load.  As  a 
lesult  there  is  trouble.  The  load  moves  forward  in  fits 
and  starts  making  poor  headway,  first  one  then  the 
ether  of  the  oxen  is  backward  in  the  yoke.  The  man — 
the  driver — uses  his  lash  freely.  But  goads  hold  no 
terrors  for  oxen.  Certainly  the  unwilling  member  of 
the  yoke  reveals  nothing  of  spirit  under  the  whip.  The 
narrow  roadway  is  blocked ;  another  team  comes  along 
and  pauses;  then  another.  Finally — like  a  jitney  and 
certainly  without  apparent  reason — the  unwilling  mem- 
ber of  the  yoke  sets  forward.  The  oxen  now  are  pull- 
mg  in  unison — the  load  goes  on.  Going  on  it  opens 
the  way  for  the  next  team  behind,  and  then  for  the 
third.  Presently  the  roadway  beneath  my  window  is 
clear  and  free  of  all  traffic. 

That  is  industry.  Pulling  in  unison,  capital  and 
labor  will  go  on  clearing  the  road  of  progress.  Balking, 
either  the  one  or  the  other,  the  way  will  be  blocked  and 
continue  to  be  blocked  until  the  refractory  member  of 
the  yoke  decides  to  pull  with  its  mate.  For  mates  they 
are — capital  and  labor — however  the  situation  may  ap- 
jiear  otherwise.  There  need  be  no  revolt,  no  revolution, 
nor  jilying  the  lash  one  against  the  other.  Goads  hold 
iio  terrors  for  oxen  once  set  upon  balking.  It  is  a 
matter  simply  of  education.  It  is  a  matter  simply  of 
lecognition,  one  the  rights  of  the  other. 

Take  the  yoke  of  oxen  once  more.  \\'hich,  think  you, 
is  the  more  powerful  ? — the  driver  with  the  goad,  or  the 
yoke  of  oxen?  I  will  tell  you.  As  it  stands,  the  man 
with  the  goad  is  the  more  powerful.  But  that  is  due 
to  the  brute  intelligence  of  the  oxen.  We  all  know 
that  underneath  their  dumb  willingness  to  serve  they 
have  the  strength  to  crush  the  driver. 

Industry  is  like  that.  It  is  a  matter  of  education. 
Recognizing  the  rights  of  workmen  capital  can  become 
cfTective.  Today  it  is  banging  its  weak  head  against  a 
wall  becoming  ever  more  solid  and  resisting,  and  it  is 
doing  it  through  sheer  blind  ignorance  of  a  few  well 
known  truths.  One  of  these  truths  is  that  men — life — 
are  all,  evervthing.  They  are  not  a  part,  with  money 
the  .^LL. 

One  of  Emerson's  Stories 

I  am  minded  to  set  down  a  story  embodied  in  one  of 
F-merson's  Essays.  The  essay  itself  was  written  over 
half-a-century  ago.  But,  then,  Emerson  was  a  seer, 
and  the  thing  was  written  for,  and  is  applicable  to.  all 
time.  The  particular  story  I  have  in  mind  is  possessed 
of  the  power  to  make  men  think,  as  are  all  of  the 


writings   of    Emerson,   however  one  ma\-  or   may   noi 
agree  with  the  voice  of  the  man.    Here  it  is : 

But  when  this  great  tendency  conies  to  practical  encounters 
[meaning  this  game  of  life  and  living]  and  is  challenged  by 
young  men,  to  whom  it  is  no  abstraction,  but  a  fact  of  hunger, 
distress,  and  e.xclusion  from  opportunities,  it  must  needs  seem 
injurious.  The  youth,  of  course,  is  an  innovator  by  the  fact  of 
his  birth.  There  he  stands,  newly  born  on  the  planet,  a  uni- 
versal beggar,  with  all  the  reason  of  things,  one  would  say. 
on  his  side.  In  his  first  consideration  how  to  feed,  clothe,  and 
warm  himself,  he  is  met  by  warnings  on  every  hand,  that  this 
thing  and  that  thing  have  owners,  and  he  must  go  elsewhere. 
Then  he  says:  If  I  am  born  into  the  earth,  where  is  my  part? 
Have  the  goodness,  gentlemen  of  this  world,  to  show  me  my 
wood-lot,  where  I  may  fell  my  wood,  my  field  where  to  plant 
my  corn,  my  pleasant  ground  where  to  build  my  cabin. 

"Touch  any  wood,  or  field,  or  house-lot,  on  your  peril,"  cry 
.•dl  the  gentlemen  of  tliis  world;  "but  you  may  come  and  work 
in  ours,  for  us,  and  we  will  give  you  a  piece  of  bread." 

"And  what  is  this  peril?" 

"Knives  and  muskets,  if  we  meet  you  in  the  act;  imprison- 
ment, if  w"e  find  you  afterward." 

".\nd  by  what  authority,  kind  gentlemen  ?" 

"By  our  law." 

".^nd  your  law — is  it  just?" 

".•\s  just  for  you  as  it  was  for  us.  We  wrought  for  others 
under  this  law,  and  got  our  land  so." 

"I  repeat  the  question.  Is  your  law  just  " 

"Not  quite  just,  but  necessary.  Moreover,  it  is  juster  now 
than  it  was  when  we  were  born :  we  have  made  it  milder  and 
more  equal." 

"I  will  none  of  your  laws,  returns  the  youth ;  it  encumbers 
me.  I  cannot  understand,  or  so  much  as  spare  time  to  read 
that  needless  library  of  your  laws.  Nature  has  sufficiently 
provided  me  with  rewards  and  sharp  penalties,  to  bind  me  not 
to  transgress.  Like  the  Persian  noble  of  old,  I  ask  "that  I 
may  neither  command  nor  obey."  I  do  not  wish  to  enter  into 
your  complex  social  system.  I  shall  serve  those  whom  I  can, 
and  they  who  can  shall  serve  me.  I  shall  seek  those  whom 
T  love,  and  shun  those  whom  I  love  not,  and  what  more  can 
all  your  laws  render  me?" 

The  Autocr.\cy  of  Industry 

There  you  have  it.  It  is  as  old  as  it  is  new,  and 
it  is  as  new-  as  it  is  old.  And  in  offering  it,  and  self, 
it  might  be  well  for  me  to  state  that  I  am  a  follower 
of  no  "ism"  except  Americanism.  But  little  justifica- 
tion exists  from  one's  pride  of  birth.  Yet  I  am  as 
I'roud  as  Lucifer  of  my  ancestors,  who  first  broke 
ground  in  this  country  for  an  ideal,  and  who  later 
helped  to  establish  the  first  democracy  in  the  world.  I 
do  not  want  to  see  this  democracy  crumble.  The  form 
of  government  is  right — as  nearly  right  as  any  human 
device  ever  can  be  right — and  yet  industry,  through  its 
material  grasping,  its  ignorance  of  facts,  is  undermin- 
ing this  form  of  government,  is  setting  up  a  concealed 
autocracy  as  mighty  as  that  autocracy  which  as  a  na- 
tion we  have  linked  ourselves  together  with  other  na- 
tions to  overthrow.  We  shall  overthrow  it.  God  grant 
that.   But  also  let  us  not  fail  to  look  within. 

We  mean  no  harm.  Industiy  means  no  hann.  Men 
in  jOTwcr  in  the  industrial  world  do  not  know — that 
i;-,  all.  Methods  in  practice  toda\-  are  but  habits  grown 
out  of  long  usage.  It  is  like  a  certain  man-neighbor  of 
mine,  who  uses  botli  knife  and  fork  to  assemble  food 
into  his  gullet.  Using  the  knife  has  become  a  habit 
with  him.  He  means  no  harm.  Yet  some  day  he  will 
ait  his  face — his  mouth,  say — and  then  he'll  wake  up. 
He  means  all  right.  Most  men  do.  Industrial  cap- 
tains are  no  exception,  either.  They  mean  all  right." 
hut  in  the  ecstatic  chase  and  pursuit  of  dividends  these 
men  have  lost  sight  of  first  principles — have  become 
blind,  as  has  been  said  somewhere,  from  their  own 
(Ii,st — and  the  blindness  has  grown  to  a  vicious  habit. 
This  habit  has  thrown  them  out  of  harmony  with  man- 
kind, like  my  neighbor-friend  who  uses  his  knife,  and 
the  near  outlook,  it  must  be  admitted,  is  bad. 
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Si'iKiT  OF  Harmony — Co-operation 

In  the  quotation  from  Emerson,  above  set  forth,  one 
sentence  stands  out  prominently  valuable  for  the  pur- 
poses of  this  article.  It  is  the  remark  of  the  Persian 
noble  out  of  the  mouth  of  the  youth,  "that  I  may  neither 
command  nor  obey."  This  is  the  cornerstone  upon 
which  the  house  of  industrial  harmony  may  safely  and 
effectively  be  reared.  The  practice  of  this  will  turn 
the  trick.  Close  not  the  doors  upon  workmen  a  minute 
or  two  minutes  late.  Neither  discharge  the  man  whose 
attitude  or  work  brings  unfavorable  report  from  his 
boss.  Nor  yet  put  the  screws  to  him  who  shows  in- 
clination to  soldier  or  play  on  the  job.  We  all  know 
these  kinds  of  men — in  the  abstract.  Concretely  we 
know  nothing  about  them.  We  lack  the  patience  to 
learn.  Our  habit  of  mind  is  fixed  in  this  respect.  They 
are  judged  as  incompetent  or  undesirables — quick  as 
the  snap  of  your  finger — and  arrangements  are  made 
to  get  other  men  to  fill  their  places,  which  is  a  foolish, 
I:ilind,  willful  error.  Individual  units  of  industry  should 
be  regarded  in  the  light  of  a  big  family. 

All  big  families  have  their  weaklings,  their  incompe- 
tents, their  undesirables,  viewed  socially.  Yet  no  head 
of  these  big  families  believes  it  encumbent  upon  him 
to  throw  the  incompetent  or  the  undesirable  or  the 
weakling  out  of  the  fold.  Rather,  the  head  pays  more 
attention  to  the  development  of  this  inefficient  one, 
to  the  end,  and  in  the  hope,  that  the  cause  may  be  found 
and  a  remed)'  instituted.  So  with  industry.  The  strong 
and  efficient  can  well  care  for  themselves.     The  weak- 


lings need  su[)ervision  of  a  character  and  a  kindliness 

the  result  of  which  will  make  for  harmony. 

The  Industrially  Strong  Must  Protect  the  Weak, 

Labor  organizations  protect  their  weak.  That  is  why 
labor  organizations  exist.  The  strong  and  efficient  are 
worth  their  four  and  five  dollars  a  day.  The  weak  get 
it — not  because  they  are  worth  it  as  compared  with 
their  strong  brothers,  but  because  the  weak  must  eat 
;'nd  sleep,  as  must  the  strong,  and  therefore  must  have 
it. 

Many  a  workman  is  weak  or  incompetent  through  no 
])articular  fault  of  his  own — efficiency  schools  to  the 
contrary  notwithstanding.  If  he  lacks  the  initiative 
or  the  willingness  to  prepare  himself  for  a  better  in- 
dustrial fight,  that  is  as  much  a  weakness  as  a  trouble- 
some lung,  or  a  club  foot,  or  faulty  vision.  LSecause 
this  weakness  is  not  so  openly  apparent,  however,  men 
in  power  are  inclined  to  lay  the  heavy  hand  of  cynical 
llame  upon  the  unfortunate,  and  cast  him  out.  And 
out  he  goes.  And  like  a  pebble  tossed  into  the  still 
waters  of  a  pond,  which  sets  up  a  gradually  increas- 
mg  circle  that  goes  on  and  on  to  the  distant  shores,  so 
this  man,  sets  up  disturbing  ripples  against  the  system 
which  cast  him  out,  the  returns  from  which  are  bound 
to  come,  and  in  thousand  fold,  to  the  man  or  institution 
that  "outcast"  him. 

The  strong  should  protect  and  help  the  weak,  not 
I)rey  upon  them.  Industry,  in  harmony  with  mankind, 
will  practice  this  care.  Thus  one  source  of  great  unrest 
will  he  crushed  out  of  existence  with  kindness. 


W^ 
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Power  is  one  of  the  chief  items  of  factory  expeiLU'. 
That  industry  may  do  its  full  duty  in  lliesc  days  of 
mounting  production  power  must  be  economically  gen- 
erated and  distributed.  Mr.  Conover  takes  up  many 
points  in  the  economy  of  power  production  from  the 
double  liewpoint   of  the  power  station   and   the  shop. 

CONSERVATION  of  fuel  has  become  an  urgent 
world-wide  necessity.  Never  before  in  the  his- 
tory of  industry  has  there  existed  such  universal 
need  to  reduce  coal  consumption  and  effect  economy 
in  the  production  of  power.  The  country  is  already 
facing  a  shortage  amounting  to  millions  of  tons.  The 
demands  for  fuel  for  government  operation,  for  rail- 
roads and  shipping,  for  munition  and  war  material 
factories,  and  for  industrial  operations  in  general  are 
rapidly  increasing.  Under  the  new  period  of  recon- 
struction after  the  war  the  demand  for  fuel  to  operate 
the  industries  which  must  accomplish  die  rehabilitation 
of  the  world  will  still  be  great.  Now,  more  than  ever 
before,  it  becomes  imperative  for  the  manufacturer  to 
make  exhaustive  investigations  and  inaugurate  changes 
that  will  result  in  cutting  down  his  yearly  supply  of 
fuel.  Construction  of  new  power  houses  and  exten- 
sions must  receive  special  consideration.  Modern 
types  of  generating  units,  boiler  house  equipment  and 
latest  designs  of  installation  and  station  apparatus  must 
be  substituted  for  the  old;  more  scientific  methods  of 
operation  must  be  established,  and  greater  care  exer- 
cised in  the  selection  of  fuels. 


Mr.  W .  RocUwoud  Conover  has  been  connected  with 
the  General  Electric  Company  for  26  years  on  economic 
n'ork;  during  the  last  14  years  of  this  period  he  has 
been  the  industrial  economist  of  the  Schenectady  plant. 
He  is  a  frequent  contributor  to  the  technical  press  on 
industrial  economics  and  kindred  subjects. 

Power  constitutes  one  of  the  chief  items  of  expense 
in  nearly  every  plant.  The  cost  of  generating  power  in 
large  industries  is  usually  prorated  either  against  indi- 
\idual  departments  or  shops,  or  against  specific  classes 
of  apparatus.  In  factories  where  power  is  purchased 
from  municipal  or  private  corporations  it  is  necessary 
to  establish  a  system  of  allocation  which  insures  the 
equitable  distribution  of  the  expenditure  against  the 
I;roper  productive  accounts  and  classes  of  product. 

Need  of  Skilled  Supervision 

The  economic  generation  of  power  and  its  distribu- 
tion to  the  shops  require  skilled  supervision.  More 
consideration  is  given  to  this  part  of  manufacturuTg  jn 
large  industries  than  in  the  small  factory  where  it  is 
frequently  an  item  of  outside  purchase  and  contract, 
and  is  looked  upon  with  more  or  less  indifference  as 
one  of  the  unavoidable  expenditures  of  the  business. 
Under  either  condition  tlie  subject  demands  the  intelli- 
gent and  active  interest  of  factory  department  heads 
in  controlling  the  consumption  of  current  and  prevent- 
ing undue  waste. 

In  order  to  secure  practical  economies  in  the  manu- 
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I'actiire  and  distribution  of  power,  careful  consideration 
nuist  lirst  be  given  to  the  principal  types  of  station 
equipment,  the  initial  or  investment  cost  in  real  estate 
and  station  apparatus,  and  the  cost  of  installation.  In 
the  construction  and  equipment  of  the  modern  gen- 
erating station  a  high  degree  of  scientific  knowledge 
and  skill  on  the  part  of  the  designing  engineer  is  es- 
sential. The  economic  production  of  power  depends 
largely  upon  the  type  and  character  of  the  installation 
which  he  provides.  The  arrangement  and  installation 
of  the  boiler  house,  including  boilers  and  appliances, 
coal  crushing  and  conveying  apparatus,  pumps  and  con- 
densers; and  in  the  engine  room  the  installation  of  gen- 
erating units,  turbines,  rotaries,  transformers,  switch- 
boards, and  other  distributing  apparatus,  must  all  re- 
ceive careful  consideration. 

In  planning  tlie  erection  of  new  power  houses  it  is 
essential  that  the  manufacturing  conditions  in  the 
various  shop  departments  be  studied,  and  the  amount 
of  horse-power  energy  necessary  to  be  supplied  each 
shop  carefully  estimated,  in  order  that  proper  gen- 
erating capacity  may  be  provided  in  the  power  station. 
Consideration  should  be  given  to  future  requirements 
emanating  from  increased  manufacturing  facilities, 
such  as  expansion  of  departments,  erection  of  new 
buildings,  additional  machine-tool  equipment,  etc.  The 
power-house  area  should  provide  for  the  installation  of 
additional  units  within  the  reasonable  limits  of  the 
natural  growth,  of  the  business  and  resultant  increase 
of  loads  required  to  be  carried. 

In  the  distribution  of  electrical  energy  it  is  essential 
that  the  transformers  and  instrument  equipment  be  of 
improved  types,  the  correct  sizes  of  transmission  con- 
ductors be  used,  and  all  conditions  affecting  loss  in  dis- 
tribution, such  as  distances  to  the  various  shops  to 
which  current  is  supplied,  impedence,  etc.,  be  carefully 
investigated  and  computed. 

In  the  smaller  sized  stations,  supplying  energy  to  the 
small  and  medium  sized  industries,  it  is  relatively  as 
important  to  install  the  modern  types  of  generating 
units  and  auxiliaries  and  modern  types  of  boilers  and 
boiler  house  appliances  as  in  the  larger  station,  in 
order  to  secure  the  high  degree  of  efficiency  desired  and 
a  proper  basis  of  cost  to  be  distributed  against  the 
manufacturing  departments  or  charged  to  the  outside 
consumer. 

Power-Plaxt  Operation 
To  secure  a  high  degree  of  efficiency  in  operation 
and  the  largest  measure  of  economy  in  production  cost 
it  is  essential  to  have  men  with  extended  experience  to 
fill  not  only  the  positions  of  supervision  but  also  all  the 
other  functions  of  power-house  labor.  This  phase  of 
power  production  is  relatively  as  impwrtant  as  the  in- 
vestment cost  of  buildings  and  installation,  or  the  de- 
sign of  station  and  type  of  generating  units  and  boiler 
house  apparatus  and  appliances.  The  proper  care  of 
generating  sets,  auxiliaries,  and  all  engine  room  equip- 
nient,  care  of  boilers,  pumps  and  condensers,  stoking  of 
fires,  cleaning  of  flues,  grates  and  chimneys,  quality  of 
feed  water,  etc.,  are  all  essentials  of  good  operation. 
To  operate  with  high  efficiency  the  boiler  room  should 
be  equipped  with  the  best  types  of  modern  appliances, 
such  as  flow  meters,  draft  gages,  feed  water  regulators, 
mechanical  soot  blowers,  etc.  With  a  properly  de- 
signed furnace  and  boiler  of  600  h.p.  capacity,  when 
operating  from  normal  rating  to  200  per  cent,  of  rating, 
the  flue  gases  should  range  in  temperature,  under  ideal 
conditions,  from  450  to  500  degrees  fahrenheit,  and  the 
CO,_,  average  closely  13^^  per  cent.  Mechanical  soot 
blowers,  when  applied  to  boilers  of  the  600  h.p.  type 
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will  secure  a  reduction  in  flue  temperatures,  aid  com- 
bustion, and  effect  a  consequent  valuable  saving  in  con- 
sumption of  coal  and  maintenance  of  stokers.  Tight 
boiler  settings,  tight  baffles,  etc..  are  also  necessary  to 
a  high  degree  of  combustion. 

Boiler-room  practice  at  the  present  time  tends  to- 
v.ard  higher  ratings  and  pressures.  It  is  essential, 
therefore,  to  insure  constant  and  safe  operation  that 
the  feed  water  should  be  of  the  best,  and  careful  at- 
tention be  given  to  condensate  and  returns,  keeping  the 
percentage  of  make-up  water  down  to  the  minimum 
Ihe  latter  can  be  specially  treated  or  purified  before 
entering  the  feed-water  system. 

Combustibles  in  the  ash  are  important.     The  boiler 
operator  should  take  special  care  in  burning  down  fires 
previous  to  cleaning,  to  insure  die  smallest  percentage 
of  combustibles  remaining  at  the  time  of  removal. 
Boiler  and  Engine  Room  Labor 

Boiler  rooms  in  the  past  have  largely  been  operated 
by  an  inferior  class  of  labor.  Manufacturers  in  gen- 
eral have  devoted  their  energies  to  the  production  of 
salable  product  and  to  manufacturing  costs,  and  have 
given  little  attention  to  the  production  and  cost  of 
power.  To  secure  the  highest  efficiency  in  operation  it 
is  essential  in  the  modern  station  to  employ  a  skilled 
and  intelligent  class  of  labor.  It  is  obviouslv  the  sole 
uinction  of  a  generating  station  to  produce  the  greatest 
amount  of  mechanical  energ>-  from  the  latent  energ>- 
in  the  coal  at  an  economic  cost  per  h.p.  To  do  this 
we  must  have  experienced  and  skilled  men  in  the  boiler 
room.  Constant  attention  must  be  given  to  flues  and 
grates,  to  the  proper  regulation  of  drafts,  and  to  main- 
taining clean  bright  fires  throughout  the  hours  in  which 
the  maximum  load  of  power  is  required  bv  the  shop. 
Unless  grates  and  flues  are  kept  in  clean  condition', 
drafts  regulated,  and  fires  properly  stoked,  the  com- 
bustion of  fuel  will  be  incomplete  and  the  chimney  loss 
excessive.  In  modern  stations  it  is  customarj'  to  em- 
ploy a  combustion  engineer  equipped  with  a  full  knowl- 
edge of  the  theoretical  and  practical  elements  of  boiler- 
room  operation. 

In  the  engine  room  skilled  supervision  and  experi- 
enced labor  are  also  manifestly  essential  in  securing 
economy  in  operation.  It  is  the  function  of  the  engi- 
neer to  direct  the  work  of  operating  the  generators, 
turbines,  and  auxiliary  station  apparatus  efficientlv,  and 
to  control  and  distribute  energv'  to  the  various  shops  in 
the  voltages  and  quantities  required.  The  subject  of 
overloads  requires  the  engineer's  constant  attention,  to 
save  unnecessary  consumption  of  fuel  and  waste  of 
power.  It  is  evident  that  the  loss  in  distribution  of 
electrical  current  and  amount  of  load  to  be  carried, 
however,  will  depend  in  no  small  degree  on  the  con- 
struction of  the  transmission  lines,  their  length,  capac- 
ity, etc.,  and  this  emphasizes  the  importance  of  accu- 
racy in  this  feature  of  construction  work.  If  the  load 
carried  can  be  k-ept  within  five  per  cent,  of  actual  volt- 
age required  in  the  shop  departments,  a  reasonable  point 
of  economy  can  be  said  to  have  been  reached.  All  of 
the  generating  equipment  requires  skilled  attention  and 
systematic  inspection  and  care.  Losses  through  dis- 
tribution, friction  and  other  causes  must  be  investi- 
gated and  effort  made  to  reduce  these  factors  of  waste 
to  a  minimum.  Proper  lubrication  through  a  return 
oiling  system,  consisting  of  tanks,  pumps,' filters,  etc., 
is  essential  to  provide  a  continuous  flow  of  oil  to  the 
feed  cups  and  a  uniform  and  adequate  lubrication  of 
the  cylinders,  bearings,  and  working  parts  of  the  en- 
gines or  turbines. 

The  foremen  of  the  manufacturing  departments  can 
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also  render  valuable  aid  in  effecting  economy  m  con- 
sumption and  conserving  energy  distributed  to  the 
various  buildings.  It  is  necessai-y  that  the  head  of 
each  department  endeavor  in  everj'  way  possible  to 
economize  in  the  power  delivered  to  his  shop.  Jhe 
average  foreman  does  not  fully  appreciate  this  fact. 
To  him  it  appears  like  an  unseen  source  of  energy,  and 
consequently  receives  less  attention  than  the  more  ob- 
vious expenses  of  his  department.  A  most  common 
illustration  of  this  is  the  leaving  of  field  .switches  on 
"niOtors  closed  when  current  is  not  required.  When 
shop  motors  are  shut  down  for  any  appreciable  length 
of  time  the  field  switches  should  always  be  opened  to 
take  the  current  off  the  fields.  This  will  not  only  pre- 
vent unnecessary  burnouts,  but  will  also  save  power. 

Fuel  Consumption  .\nd  Supply 

The  subject  of  fuel  requires  careful  investigation. 
Every  unit  of  power  and  every  unit  of  heat  represents 
consumption  of  fuel,  and  this  item  constitutes  one  ot 
the  important  factors  of  the  factor>''s  expense,  which 
must  be  prorated  against  the  productive  departments 
in  the  final  accounting  of  the  year's  expenditures.  The 
cost  of  fuel,  including  all  labor  connected  with 
handling,  firing,  disposal  of  ashes,  etc.,  usually  repre- 
sents from  20  to  60  per  cent,  of  the  total  cost  of  power, 
depending  upon  the  size  of  the  station,  capacity  of  the 
generating  units,  qualit}'  of  coal  and  purchase  price  at 
the  mines.  In  the  smaller  sized  stations  generating 
500  h.p.  to  1000  h.p.  it  may  constitute  50  or  60  per 
cent,  or  even  more  of  the  total  cost,  as  these  stations 
frequently  burn  hard  or  semi-bituminous  coals.  In  the 
bigger  industries  where  soft  coal  is  almost  universally 
used,  the  fuel  burden  may  represent  only  20  or  25  per 
cent,  of  the  total  cost  of  energy. 

In  conducting  investigations  into  the  initial  cost  of 
coals  preliminary  tests  or  analyses  should  be  mide  to 
determine  the  percentage  of  fixed  carbon,  sulphur,  ash, 
volatile  matter,  etc.  Semi-bituminous  coals  possess  a 
greater  amount  of  fixed  carbon  than  bituminous,  and  in 
many  of  the  former  the  percentage  of  volatile  matter 
is  less.  The  percentage  of  sulphur  varies  greatly  in 
different  kinds  of  coal,  as  well  as  in  different  localities, 
and  this  should  receive  consideration  and  tests  be  made 
to  determine  its  proportion.  It  is  not  economical  to  use 
coals  which  show  a  high  percentage  of  sulphur.  The 
repairs  to  grates  caused  by  their  use  will  neutralize  in 
great  measure  any  reduction  in  price,  and  the  delays 
consequent  upon  the  stoppage  of  fires  have  also  to  be 
considered  in  the  estimate  of  loss.  The  amount  of  ash 
is  also  of  importance,  and  this  varies  considerably  in 
the  different  grades,  and  also  in  coals  of  dift'erent  lo- 
calities. Some  percentage  of  ash  is  necessary  to  pre- 
vent the  burning  out  of  grates.  A  maximum  of  six  or 
seven  per  cent,  should  be  a  fair  proportion. 

Semi-bituminous  or  bituminous  coals  which  develop 
the  highest  number  of  heat  units  are  unquestionably  the 
most  economical  and  desirable,  provided  the  other_ele- 
ments  mentioned  are  within  certain  limitations.  The 
manufacturer  who  has  been  buying  his  yearly  supply 
on  recommendation  will  find  it  to  his  advantage  to  have 
small  sample  lots  forwarded,  and  proper  tests  or  chem- 
ical analyses  applied,  to  determine  the  degree  or  pro- 
portion in  which  the  various  elements  exist,  before  his 
purchases  of  the  year's  stock  are  made.  The  question 
of  transportation  rates,  where  the  consumption  is  large, 
although  of  importance,  should  be  considered  secondary 
in  many,  if  not  most,  cases  to  that  of  quality  of  the 
fuel  consumed. 


Selection  of  Co.\l 

The  selection  of  coals  for  testing  should  be  made 
v.ith  a  good  degree  of  judgment  and  care.  It  is  most 
important  that  the  .samples  for  test  be  obtained  from 
average  mine  lots  in  order  that  their  fuel  value  may  be 
correctly  ascertained.  The  term  bituminous  covers  a 
V,  ide  range  in  its  application,  and  the  coals  designated 
under  this  general  classification  varv^  greatly  in  steam 
raising  qualities.  It  is  necessary,  therefore,  that  the 
manufacturer  know  the  proportions  of  moisture,  vola- 
tile matter,  fixed  carbon,  ash,  and  sulphur  before  lay- 
ing in  his  yearly  supply.  Some  coals,  known  and  classed 
as  bituminous,  contain  so  high  a  percentage  of  moisture 
as  to  approach  lignitic  coals,  and  )^t  these  coals  prop- 
erly belong  under  the  bituminous  classification. 

The  briquetting  process  bids  fair  to  open  up  a  new 
and  important  field  in  the  harboring  of  our  fuel  re- 
sources, and  to  effect  a  most  valuable  saving  in  our 
coal  consumption.  Government  tests  show  that  a  good 
fuel  in  the  form  of  briquettes  can  be  made  with  anthra- 
cite culm  and  a  small  percentage  of  pitch,  or  with  culm 
and  coking  coal  mixed,  and  a  small  proportion  of  pitch 
(not  exceeding  seven  per  cent.),  which  promises  to  be 
commercially  practicable  when  the  cost  of  producing 
is  considered.  The  fact  that  large  amounts  of  culm 
have  gone  to  waste  in  previous  years,  and  that  it  is 
still  judged  of  little  relative  value,  renders  this  process 
all  the  more  important  and  worthy  of  consideration. 

M.MNTEN.XNCE    .AND    SUPPLIES 

I'^conomy  in  maintenance  and  supplies  is  a  necessary 
element  of  successful  power-house  practice.  In  the 
small  station  these  items  constitute  a  relatively  higher 
percentage  of  the  total  cost  of  power  than  in  stations  of 
larger  type  serving  large  industries.  Repair  parts, 
belting,  packing,  waste,  oils,  and  other  items  of  sup- 
plies are  purchased  in  limited  quantities  and  at  a  cor- 
responding increase  in  cost  price.  Repairs  are  often 
made  at  a  disadvantage  and  without  prop>er  facilities 
close  at  hand — usually  in  one  of  the  manufacturing  de- 
jiartments  or  in  some  outside  repair  shop.  Annoying 
delays  and  costly  shut-downs  frequently  result.  Be- 
cause of  tliese  disadvantages  it  is  necessarv'  that  the 
engineers  in  smaller  stations  exercise  the  ulmost  care 
to  keep  engines,  boilers  and  other  station  equipment 
in  the  best  condition  possible  at  all  times,  in  order  to 
reduce  the  expenditures  for  upkeep  as  much  as  possi- 
ble and  avoid  interruptions  in  the  supply  of  power  to 
the  shops. 

In  the  modern  power  house  of  the  large  type  the 
items  of  maintenance  are  numerous  and  represent  a 
large  )-early  expenditure.  This  may  average  approxi- 
mately 15  per  cent,  of  the  total  cost  of  producing  power. 
It  is  essential,  therefore,  to  have  experienced  machin- 
ists and  repair  men,  including  steam  fitters,  boiler  mak- 
ers and  blacksmiths,  connected  with  the  station  to  make 
repairs  quickly  and  with  the  least  interruption  to  serv- 
ice. It  is  good  practice  to  have  a  repair  department 
located  within  the  station  or  adjacent  to  it,  equipped 
with  one  or  more  lathes,  shapers,  drill  presses,  pipe 
cutting  and  threading  machines,  forges,  and  other 
equipment  to  make  the  general  run  of  repairs  im- 
mediately. 

Repairs  in  the  power  house  are  usually  of  greater 
importance  and  urgency  than  in  any  other  section  of 
tlie  plant.  A  shut  down  of  a  generating  unit  or  other 
important  part  of  the  station  apparatus  is  liable  to 
cause  a  serious  stoppage  of  productive  work  in  one  or 
several  of  the  manufacturing  departments.  Engines 
or  turbines,  generators  and  auxiliaries  should  receive 
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careful  daily  inspection  by  tlie  engineer  and  he  kept 
in  good  working  condition  at  all  times,  in  order  that 
serious  breaks  and  delays  may  be  avoided.  Special  at- 
tention should  be  paid  to  lubrication,  not  only  of  the 
hearings  of  generator  sets  and  of  engine  pistons  and 
cylinders,  but  of  all  the  smaller  working  parts  and  ap- 
pliances. 

In  the  boiler  house  there  is  constant  need  of  inspec- 
tion and  repairs  to  maintain  the  high  pressures  and 
ratings  required  at  the  present  time,  especially  in  the 
big  industries.  Boilers  should  be  cleaned  regularly — 
at  least  twice  each  year,  according  to  local  conditions 
and  the  condition  of  feed  water,  etc.  Pumps  and  con- 
densers, piping  and  appliances,  all  require  regular  daily 
inspection  to  insure  that  valves  and  joints  are  in  proper 
condition,  packings  in  good  order,  and  that  no  losses 
are  occurring  to  reduce  the  efificiency  of  operation  or 
rate  of  steam  production.  Coal  crushers,  coal  and  ash 
conveying  machineiy,  stokers,  etc.  must  also  be  kept 
in  condition  to  obtain  unifonn  and  uninterrupted 
service  absolutely  essential  in  a  power,  station. 

Weekly  Inspection  Reports 

It  is  good  practice  to  have  regular  weekly  inspection 
leports  made  out  by  the  operating  engineer,  showint; 
the  condition  of  both  the  generating  apparatus  and  boil- 
er room  equipment,  and  indicating  the  character  of  re- 
pairs, if  any,  necessary  to  be  made. 

Maintenance  and  supplies  in  these  larger  types  of 
stations  usually  represent  a  considerable  item  of  ex- 
pense during  the  year,  and  include  a  large  amount  of 
materials,  both  for  the  upkeep  and  for  normal  daily 
o])eration.  Repair  parts  for  the  generating  sets,  tur- 
bmes  and  auxiliaries,  boiler  fittings,  valves,  grates,  pip- 
ing and  various  small  appliances,  belting,  packing,  oils, 
waste,  cleaning  compounds,  etc.,  all  enter  into  the  sum 
total  of  power-house  expense.  On  account  of  the 
larger  quantities  purchased  the  cost  of  these  materials 
is  usually  considerably  lower  than  in  the  smaller  type 
of  station,  but  the  yearly  expenditure  constitutes  an 
important  fraction  of  the  total  cost  of  operation,  and 
renders  necessarv'  a  careful  supervision  in  their  han- 
dling, use  and  distribution. 

Records  and  Gener.^l  Reports 

It  is  essential  that  complete  records  be  kept  of  all 
items  relating  to  power  production,  in  order  to  deter- 
mine satisfactorily  the  efficiency  of  opeiation  and  the 
cost  of  manufacturing  and  distributing  energy  to  the 
shops.  Without  such  data  no  uniform  basis  of  pres- 
sure or  loads  can  be  satisfactorily  or  economically  es- 
tablished and  maintained. 

In  the  boiler  room,  records  should  be  kept  to  show 
the  daily  consumption  of  coal,  feed  water,  supplies,  re- 
pair materials,  etc.,  the  steam  used  for  feed  pumps  and 
boiler  room  auxiliaries,  also  the  total  amount  ot  steam 
i)roduced,  pressure  and  loads  carried,  and  the  distribu- 
tion to  the  engine  room  for  engines  and  turbines  ( in- 
cluding steam  driven  auxiliaries)  and  to  the  shops  for 
various  purposes,  such  as  manufacturing  and  testing, 
live  steam  for  heating,  operating  pumps  for  fire  and 
water  supply,  etc.  Record  should  also  be  made  of  the 
factors  of  superheat  and  evaporation,  of  flue  and  stack 
temperatures,  chimney  losses,  temperatures  of  feed 
water,  etc.  .\ccount  should  be  kejjt  of  all  labor  ex- 
jienditurcs  for  supervision,  firemen,  conveyor  o[)erators, 
boiler  cleaners,  coal  handlers,  etc.,  and  for  the  various 
items  of  maintenance  such  as  repairs  to  buildings,  boil- 
ers, conveyors,  stokers,  feed  pumps,  piping,  cranes  and 
all  boiler-room  auxiliaries  and  apparatus. 

In  the  engine  room  it  is  essential  to  keep  accurate 


account  of  all  items  of  operating  expense  such  as  steam 
used  in  operating  engines,  turbines  and  auxiliaries,  ma- 
terials for  supplies  and  repairs,  etc.  The  output  and 
distribution  must  be  daily  recorded.  This  should  in- 
clude exhaust  steam  used  for  heating,  total  kw.  hours 
generated,  amount  of  energ}'  delivered  to  the  shops  for 
manufacturing,  lighting  or  other  purposes,  and  current 
delivered  to  outside  customers  wherever  power  is  sold. 
.'\s  in  the  boiler  room,  account  should  be  kept  of  all 
labor  charges,  to  include  the  wages  of  foremen,  engi- 
neers and  turbine  operators,  switchboard  and  dynamo 
tenders,  oilers,  sweepers,  etc.,  and  all  expenditures  for 
maintenance  and  upkeep  such  as  repairs  to  buildings, 
engines  and  turbines,  auxiliaries,  electrical  apparatus, 
cranes  and  miscellaneous  items  of  expense  and  repair. 
A  group  of  series  of  power  house  order  numbers 
should  be  issued  against  which  to  charge  the  various 
classes  of  labor  and  materials  enumerated,  both  for  the 
engine  and  boiler  room,  thus  simplif\ing  records. 

Periodic  Comp.\rison  of  Expenses 
A  diagram  of  curves  showing  loads  carried  at  various 
jieriods  during  the  year  furnishes  valuable  aid  in  a 
comparison  of  expenses  between  the  different  periods 
of  the  same  year,  or  between  like  periods  of  two  or 
more  years.  Allowance  will  always,  of  necessity,  be 
made  for  van'ing  conditions  and  requirements  as  to 
load  carried,  when  comparing  like  periods  of  different 
)  ears,  such  as  abnormal  increase  or  decrease  in  plant 
productive  output  and  varying  conditions  of  weathei 
and  temperature. 

Reports  covering  various  phases  of  operation  are  es- 
sential in  determining  the  economy  and  eiSciency  of 
the  station  in  the  production  of  power.  A  regular  week- 
ly report  of  steam  and  coal  consumption  is  useful.  This 
report  may  be  prepared  so  as  to  show  the  daily  and 
v.'eekly  consumption  of  feed  water,  also  temperatures. 
S;age  pressure,  blow  off,  evaporation,  etc.,  the  amount 
of  steam  delivered  to  engines  and  turbines,  to  pumps 
for  various  purposes,  to  steam  mains  for  manufactur- 
ing and  testing,  live  steam  for  heat,  radiation  and  con- 
densation and  the  daily  and  weekly  consumption  of 
coal.  In  addition  to  this,  regular  monthly  reports 
should  be  prepared  from  the  records  giving  a  general 
itemization  and  apportionment  of  all  expenditures  both 
in  the  boiler  room  and  engine  room,  to  include  con- 
sumption of  feed  water,  fuel  and  steam,  supplies  and 
repairs,  labor  on  supervision,  operation  and  mainten- 
ance and  fixed  charges  (including  depreciation,  taxes, 
insurance,  factoiy  assessment,  etc.).  The  output  of  the 
station  in  steam  and  electrical  energy  should  be  classi- 
fied in  the  report,  giving  both  total  production  and  a 
segregation  of  the  distribution,  such  as  delivery  of 
steam  to  engine  room  for  operation  of  engines,  tur- 
l,ines  and  auxiliaries,  to  pumps  for  fire  and  water  sup- 
ply, and  to  mains  for  manufacturing,  testing  and  heat- 
ing; the  delivery  of  exhaust  steam  from  non-condens- 
ing units  for  heating  purposes,  and  of  kw.  hours  to  the 
sho]is  for  manufacturing,  testing,  etc..  or  to  outside 
customers  on  contracts. 

With  a  properly  established  .system  of  records  and 
carefully  prepared  reports  it  will  be  evident  that  each 
item  of  power-house  expense  can  be  readily  analyzed 
;ind  judged  on  its  individual  basis  or  merits,  separate 
and  apart  from  the  other  expenses  of  the  station.  This 
is  one  of  the  chief  values  of  all  analyses  of  factory  ex- 
pense, as  it  often  opens  up  to  light  weaknesses  and 
losses  which  would  remain  undiscovered  in  any  sys- 
tem which  involves  the  pooling  of  labor  or  material 
charges.  With  proper  records  and  reports  the  manager 
is  in  a  position  to  determine  the  economy  and  efficiency 
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of  power-house  operation  with  the  same  faciUty  with 
which  any  other  item  of  industrial  opoi-ation  may  he 
adjudged  or  determined. 


By  Thomas  Robsom  Hay 

THE  leading  article,  "An  Industrial  Achievement  of 
the  War,"  in  the  February  issue  of  Industri.'vl 
Management,  calls  timely  attention  to  some  of 
the  work  actually  accomplished  by  the  much-abused 
Ordnance  Bureau  of  the  Army,  together  with  a  clear 
statement  of  some  of  the  methods  in  use.  The  lead- 
ing editorial,  "Master  Control  of  American  Indus- 
tries," in  the  same  issue,  suggests  a  feasible  plan 
for  coordinating  the  war-time  activities  of  our  Gov- 
ernment into  a  unified  whole  and  at  the  same  time 
visualizing  day-to-day  conditions. 

The  mere  fact  that  there  were  only  ii  officers 
on  duty  at  Washington  in  the  Ordnance  Bureau 
when  war  broke  out,  and  that  now  there  are  over 
1, 600,  speaks  volumes  for  the  personnel  nucleus.  A 
mere  mention  of  the  many  items  of  ordnance  ma- 
terial will  convey  some  conception  of  its  magnitude 
and  diversity.  This  condition,  however,  does  not 
alter  the  fact  that  even  before  our  entrance  into  the 
war  the  powers  that  be,  political  and  military,  knew 
that  the  existing  organization,  not  only  of  the  Ord- 
nance Bureau,  but  of  all  other  supply  departments, 
was  woefully  inadequate. 

A  Primary  Need 

The  primary  need  for  all  departments  and  di- 
visions is  a  unified  coordination  of  purchasing,  pro- 
duction and  delivery.  Attention  has  been  called  in 
the  article  mentioned,  to  one  point  only,  that  of  spe- 
cific organization,  which,  in  truth,  is  only  one  of 
several  necessary  fundamental  factors.  Another 
point  that  should  be  emphasized,  and  without  which 
any  amount  of  specific,  individual  organization 
would  be  useless,  is  the  imperative  necessity  for  in- 
timately coordinating  all  the  different  departments 
and  divisions.  In  other  words,  consider  munitions 
as  a  whole,  whether  food,  clothing,  ordnance  sup- 
plies, or  what  not,  visualize  this  whole,  with  especial 
regard  to  demand,  supply  and  transportation  of  the 
terminal  and  shipping  facilities. 

The  emphasis  on  the  dangers  that  will  result  when 
deliveries  begin  to  take  place  is  most  important. 
Not  only  will  the  initial  deliveries  be  in  great 
amounts,  but  they  will  be  followed  by  a  continuous 
and  never-ending  stream  of  finished  products.  As 
soon  as  this  condition  is  reached,  unless  foresight 
is  exercised,  our  present  congestion,  not  only  at  the 
seaboard,  but  also  in  the  central  distributing  yards, 
will  be  so  great  as  to  make  any  present  congestion 
seem  insignificant. 

Gr.^phic  Analysis 

We  must  have  a  master  control  of  industry  that 
will  make  sure  that  goods  are  delivered  when,  where 
and  as  needed.  Otherwise  the  congestion  at  Vladi- 
vostok will  seem  puerile  beside  what  will  exist  at 
some  of  our  seaboard  shipping  points.  Graphic  an- 
alysis of  all  the  facts  in  regard  to  the  production  of 
Government  material  will  give  a  managerial  control 
that  will  visualize  requirements  and  regulate  output  and 
deliveries. 

To  control  distribution,  without  restricting  output, 
the  flow  of  finished  product  to  the  point  of  delivery 


could  be  closely  regulated  by  the  establishment  of 
control  distributing  warehouses,  capable  of  caring 
for  a  variety  of  products  and  so  situated  as  quickly 
and  easily  to  drain  a  given  locality.  Such  a  ware- 
housing arrangement  besides  enabling  production  of 
individual  factories  at  any  desired  rate  of  output, 
would  act  to  reduce  car  demurrage  charges  and  car 
shortage,  and  would  greatly  relieve  tidewater  term- 
inal and  shipping  facilities.  Properly  stored  and 
cared  for  equipment  would  be  subject  to  a  minimum 
of  depreciation  and  would  always  be  available  for 
instant  shipment  to  any  desired  point.  This  ar- 
rangement would,  in  the  long  run,  certainly  be 
cheaper  than  the  losses  resulting  from  terminal  and 
yard  congestion  and  rapid  deterioration  of  materials 
due  to  inadequate  and  improper  storage. 

Master  Control 

-Such  a  master  control  when  applied  to  all  sections 
(if  the  Government  engaged  in  industrial  work  would 
necessarilv  coordinate  and  unify  all  the  component 
[■arts.  The  chairman  of  each  departmental  commit- 
tee will  attend  to  and  adjust  the  supply  to  each  di- 
vision of  his  department.  Each  departmental  chair- 
man will  be  a  member  of  a  superior  council  whose 
chairman  will  be  the  secretary,  or  director  of  mu- 
nitions and  who  will  have  executive  authority  and 
the  power  of  administrative  action.  This  chairman 
should  be  responsible  to  the  President  only.  It 
would  be  his  duty  to  equate  the  demands  of  the 
individual  departments  and  divisions  to  the  supply. 
To  enable  this  clearance  committee  to  work  to  the 
greatest  advantage,  the  activities  of  the  several  sup- 
ph"  departments  and  of  the  fuel,  food  and  railway 
administrations,  the  Shipping  Board,  etc.,  must 
achieve  a  close  and  real  coordination  with  the  mili- 
tary plans  and  activities  of  the  general  staff. 

This  war  is  the  biggest  busineess  proposition  that 
has  ever  been  known  in  this  country.  Let  us  man- 
age it  along  up-to-date  business  lines,  and  in  full 
cooperation  with  military  plans  and  policies.  Put 
the  best  men  where  they  can  do  the  most  good,  re- 
gardless of  age  and  political  affiliation.  Keep  poli- 
tics out  from  the  start  and  not  wait  to  eliminate  it 
after  many  lives  and  much  treasure  have  been  sacri- 
ficed because  of  interference  in  the  proper  and  ef- 
ficient military  and  business  prosecution  of  the  war. 
Time  presses  and  the  war  will  not  wait. 


Emergency  "J  Near  Home 

New  York  Herald 

New  York  State's  great  waterway  from  the  Hudson 
to  the  West  Lakes,  which  will  be  completed  by  the  mid- 
dle of  May,  is  to  remain  unused  during  this  critical 
\ear  of  the  war,  with  its  super-demand  for  transpor- 
tation facilities. 

It  is  evident,  however,  that  this  great  canal  from  the 
Hudson  to  the  lakes  and  which  has  cost  the  people  of 
the  State  about  $150,000,000  will  remain  unutilized  un- 
less the  Legislature  acts  quickly  to  provide  for  its 
equipment.  Those  2,000  ton  barges  about  which  we 
liave  heard  so  much  have  not  materialized,  and  at  latest 
accounts  even  their  design  had  not  been  decided  upon. 
*       *       * 

To  permit  this  vast  and  costly  public  work  to  remain 
idle  in  time  of  peace  would  be  most  reprehensible;  it  is 
a  crime  in  this  time  of  war,  when  the  railways  are  over- 
pressed  and  tonnage  between  the  interior  and  the  sea- 
Iioard  is  a  crying  need. 
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Methods  of  Arriving  atLaborTurnover 
By  J.  M.  Van  Harlingen  and  T.  J.  Dwyer 

THE  following  discussion  deals  with  some  methods 
employed  in  arriving  at  what  is  known  as  the 
labor  turnover.  From  the  number  of  methods 
now  used  by  various  concerns  in  figvu^ing  "turnover" 
it  would  appear  that  it  is  not  clear  just  what  is  meant 
by  this  much  used  term. 

In  merchandising,  the  term  is  generally  understood 
lo  inerin  the  number  of  times  that  a  stock  is  changed 
over  from  the  standpoint  of  sales.  If  a  $1000  stock 
is  completely  replenished  or  sold  in  four  months,  the 
annual  rate  is  300  per  cent,  and  this  represents  the 
rapidity  with  which  this  merchandise  is  disposed  of. 
Taking  into  consideration  the  money  value  as  well  as 
the  quantity  of  stock,  quick  turnovers  and  small  profits 
;ire  desirable  and  large  fortunes  have  been  based  upon 
this  ability  to  make  rapid  exchanges  even  though  the 
margin  of  profit  is  small.  From  an  employment  view- 
]«int  the  reverse  is  what  we  want.  The  smaller  the 
turnover,  the  more  successful  the  management.  Since 
it  is  most  tmdesirable  that  there  should  be  even  an  an- 
nual employment  "turnover"  it  is  the  belief  of  the  writ- 
ers that  the  word  "turnover"  is  unfortunately  used  as 
related  to  employment,  and  that  another  term  might  be 
more  descriptive  and  better  suited  to  the  conditions  as 
hey  really  exist  at  the  present  time. 

R.\TE  OF  RePL.\CEMENT 

Turnover  as  at  present  figured  is,  or  should  be,  the 
rate  of  replacement.  It  is  the  figure  representing  the 
relation  between  the  number  of  men  who  are  hired  to 
maintain  a  given  output  or  production  (and  are  there- 
fore hired  to  replace  those  leaving)  and  the  total  force 
to  be  maintained.  It  is  expressed  as  a  percentage  of 
the  total  force. 

.•\s  the  force  maintained  in  the  average  plant  is  con- 
stantly changing  in  size,  the  period  over  which  such  a 
force  ma)'  be  assumed  to  be  constant  is  a  matter  for 
discussion.  The  length  of  such  a  period  is  a  matter  for 
individual  judgment,  but  it  is  safe  to  assume  that  unless 
unusual  changes  are  taking  place  constantly  a  monthly 
figure  will  prove  accurate  enough  to  answer  for  pur- 
l)oses  of  comparison  and,  what  is  more  important,  as  a 
check  against  excessive  changes  in  the  force. 

To  obtain  correct  replacement  figures  for  a  plant  or 
a  department  of  a  plant  we  must  first  know  the  force 
that  is  required  to  operate  it,  and  then  know  the  num- 
ber of  men  hired  to  replace  those  leaving  during  a  given 
period.  We  should  ignore  those  who  are  hired  to  in- 
crease the  force  as  having  no  bearing  on  the  main- 
tenance of  the  original  number  employed. 

An  Illustration 

To  show  the  diflference  in  results  that  may  be  ob- 
lained  through  a  number  of  methods  used  in  figuring 
die  replacement,  or  turnover,  let  us  assume  a  replace- 
ment of  10  per  cent,  a  month,  based  on  the  number 
of  men  employed  at  the  first  of  each  month  and  a 


monthly    increase    in    force   of    10   per   cent,    over   the 
preceding  month. 

Table  i  shows  the  result  of  this  assumption  which 
gives  an  annual  rate  of  120  per  cent,  based  on  this 
regular  monthly  replacement.  The  relation  of  the  fac- 
tors upon  which  this  is  based  is  shown  on  Chart  i. 

TABLE  1.— LABOR  TURNOVER  FIGURED  ON  A 
MONTHLY  BASIS 


Month 

Number 
of  men 
working 

Increase 
force 

Total 
number 
of  men 

hired 

Men 
hired  to 
maintain 
force,  not 
including 
increase 

Monthly 
turn- 
over 

Annual 
turn- 
over 
based  on 
ta  e  this 
month 

January 

February 

March 

April 

1000 
1100 
1210 
1331 
1464 
1610 
1771 
1948 
2143 
2357 
2593 
2852 

100 
110 
121 
133 
146 
161 
177 
195 
214 
236 
259 
285 

200 
220 
242 
266 
292 
322 
354 
390 
428 
472 
518 
570 

100 
110 
121 
133 
146 
161 
177 
195 
214 
236 
2.59 
285 

% 

10 
10 
10 
10 

10 

10 
10 
10 
10 
10 
10 
10 

% 
120 
120 
120 
120 
120 

June 

120 

Tulv 

120 

August 

September 

October 

November. . . . 
December.  ... 

120 
120 
120 
120 
120 

4274 

2137 

If,  however,  we  figure  on  an  annual  basis,  ignoring 
the  monthly  figures,  that   i,ocx)  men  are  the  required 
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CH.\RT   I. — RELATION  OF  FACTORS  OF   MONHTLY  TURNOVER 

force  to  be  maintained  from  the  beginning  to  the  end 
of  the  year  we  should  then  make  the  following  cal- 
culation : 

.Vumber  employed  at  the  end  of  the  year,    2,852 
Number  employed  at  beginning  of  the  year,    1,000 

Xet  increase i,85_> 

Total  number  hired 4,-74 
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'J'he  total  iiuniber  liircd  minus  tiie  net  increase  equals 
2,423  replacements.  This  would  g\\c  us  the  fi<,'urc  of 
242.2  per  cent,  replacement  which  is 
obviously  incorrect  as  we  assumed 
the  rate  of  turnover  to  he  10  per 
cent,  per  month,  even  though  the 
number  to  he  maintained  constantly 
increased. 

In  some  cases  it  is  considered  de- 
sirable to  base  the  turnover  on  the 
average  number  of  men  employed 
o\er  a  gi\en  period.  If  this  were 
done  in  the  al)o\e  instance  we  would 
base  our  calculations  on  an  average 
of  i,y2f>  men,  and  our  turnover 
would  amount  to  125.6  per  cent. 
I)AU.^•  Fllc'il'Ations 
We  have  n.ot  taken  into  consider- 
ation in  the  above  the  daily  or  week- 
ly emi)lo\ment  which  meets  a  con- 
stantly fluctuating  demand  for  re- 
placements and  an  increasing  or  de- 
creasing force  to  be  maintained.  It 
-s-eems  reasonable  to  assume  that  if  a 
monthly  rate  of  replacement  is  more 
accurate  than  a  yearly,  a  weekly  or 
even  daily  record  would  be  still  more 
accurate..  To  test  this  reasoning  we 
have  assumed  a  month  of  25  work- 
ing days  divided  into  four  weeks,  as 
shown  on  Table  2.  Table  2  shows 
that  the  yearly  rate  of  replacement 
based  on  the  number  of  men  hired  during  the  month 
to  maintain  the  force  is  (j8  per  cent.,  although  the  in- 
crease in  forces  and  the  total  number  of  men  hired 
corresponds  to  the  January  figures  in  Table  t,  which 
resulted  in  an  annual  turnover  rate  of  120  ]ier  cent. 

However,  if  we  consider  the  weekly  replacement  for 
the  same  month  we  find  that  the  annual  rate  is  124.8 
per  cent.,  while  by  using  the  daily  figures  for  the  same 
month  we  get  an  annual  rate  of  replacement  of  112 
per  cent. 

L'hart  2,  based  on  the  figures  gi\en  in  the  aljo\e 
table,  indicates  the  amount  of  fluctuations  which  occur 
daily  in  the  figures  and  indicates  that  the  turnover  per- 
centage reduced  to  an  annual  basis  fluctuates  during 
the  month  to  such  extents  that  no  single  day's  figure 
is  indicative  of  the  conditions  except  for  the  24-hour 
period  which  it  represents.  There  may,  however,  be 
some  circumstances  under  wdiich  this  close  knowledge 
of  daily  conditions  is  desirable.  It  would  seem,  there- 
fore, that  the  choice  of  methods  is  simply  a  matter  for 
individual  selection  and  requirements  of  each  case. 

A  monthly  figure  is  to  all  intents  and  purposes  quite 
accurate  enough  for  most  cases,  unless  we  know  the 
history  of  each  individual  replacement. 

Influence  of  Long  Service 
To  determine  properly  the  rate  oi  rejilacement  the 
length   of   service   should   be   taken    into   consideration 
and  a  thorough  study  of  the  employment  problem  can- 
not fail  to  include  this  item  in  its  calculation. 

A  plant  having,  as  described  above,  a  replacement 
of  120  per  cent,  per  annum  might  be  assumed  to  ha\e 
no  one  in  its  employ  for  a  year's  time,  but  this  we  know- 
to  be  rarely,  if  ever,  true.  Indeed  with  this  figure  as 
a  replacement  the  records  may  show  that  more  than 
40  per  cent,  of  the  total  number  of  men  employed 
at  the  end  of  the  year  may  have  been  in  service  a  year 
or  more.  Would  it  not  seem  reasonable  to  take  into 
consideration  this  fact  in  making  our  calculations  as 


to    the 
iilacc? 


number    of    replacements    which    actually    take 
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FLUCTUATIONS    IN    DAILY    TURNOVER 


For  example,  1,000  men  are  employed  throughout  the 
year  of  whom  40  per  cent  have  been  in  the  employ  of 


TABLE    2.- 


-LABOR    TURNOVER    FIGURED    ON    DAILY 
AND  WEEKLY  BASIS 


Cumu- 

In- 

Men 

Annual 

lative 

Weekly  turn- 

Number 

crease 

hired 

Daily 

turn- 

average 

over  based 

work- 

or 

Total 

to 

turn- 

over 

of  turn- 

on employees 

de- 

hired 

main- 

over 

daily 

over. 

at 

crease 

tain 

rate 

daily 
rate 

(irst  of  week 

1000 

4 

6 

2 

0.2 

60 

60 

Weekly  basis: 

1004 

6 

14 

8 

.79 

237 

148.5 

20  men  is  2^,  ■ 

1010 

2 

3 

1 

.09 

27 

108 

2x52  is  104  f^; . 

1012 

9 

5 

3 

.28 

84 

102 

1014 

2 

3 

1 

.09 

27 

87 

1016 

4 

9 

5 

.49 

147 

97 

1020 

10 

14 

4 

.39 

117 

117 

Weekly  basis: 

1030 

2 

8 

6 

.57 

171 

144 

20menisl.9f^c 

1032 

1 

4 

3 

.25 

75 

121 

1.9x52  is  98.8 

1033 

2 

2 

.16 

48 

102 

%.     Average 

1033 

4 

6 

2 

.15 

45 

91 

days  for  two 

1037 

3 

6 

3 

.26 

78 

89 

wks.  is  84.7% 

1040 

10 

16 

6 

.58 

174 

174 

Weekly  basis: 

1050 

15 

25 

10 

.95 

285 

229 

35menis3.4% 

1065 

1 

10 

9 

.84 

252 

227 

3.4  X  52     is 

1066 

5 

11 

6 

.56 

168 

220 

176.8% 

1071 

3 

5 

2 

.19 

57 

187 

1074 

1 

3 

2 

.19 

57 

166 

1075 

10 

15 

5 

.47 

141 

141 

1085 

5 

15 

10 

.92 

276 

209 

Weeklv  basis: 

J  090 

4 

7 

3 

.27 

81 

166 

25menis2.3% 

1094 

2 

5 

3 

.27 

81 

145 

2  3  X  52     is 

1096 

3 

5 

2 

.18 

54 

127 

119.6% 

1099 

1 

2 

1 

.09 

27 

110 

1100 

1 

1 

.09 

27 

98 

Cumulative  average  by  days 112.0 

Cumulative  average  by  weeks 124 .8 

Turnover  for  this  month 98 . 0 

-Assumed  annual  turnover 120  0 

the  company  for  a  year  or  more.     Clearly  we  have  not 
been   employing  men   to   replace   this  40  per   cent,   of 
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the  total :  but  to  sustain  a  floating  force  of  600  men 
who  come  and  go  during  the  year  perhaps  we  have 
hired  1.200  men.  Now,  following  our  method  as  given 
in  Tables  i  and  2,  our  rate  has  been  120  per  cent. 
This  is  doing  an  injustice  to  the  faithful  401  per  cent, 
and  beguiling  ourselves  into  considering  that  our  con- 
dition is  better  than  it  really  is.  In  reality  has  not  our 
replacement  in  moving  "stock"  been  nearer  to  200 
per  cent,  than  120  per  cent.?  We  are  hiring  against 
a  floating  force  of  600  and  not  against  our  steady  400 
employees  who  have  a  year  of  service  to  show. 

Analyzing  the  employment  records  of  a  number  of 
large  concerns,  it  may  be  found  that  a  large  percentage 
of  replacements  are  made  of  men  who  have  been  em- 
ploxed  between  four  and  six  months.  W'here  then  is 
the  justice  of  a  calculation  based  upon  that  portion  of 
the  force  who  are  steadily  in  the  employ  of  the  com- 
pany r 

The  justification  of  statistics  is  the  use  that  is  made 
of  them  and  the  result  that  may  be  obtained  through  a 
study  of  the  conditions  which  they  represent. 

It  should  be  the  aim  of  an  employment  department 
to  so  study  the  conditions  of  hiring  and  replacing  men 
that  the  number  of  men  hired,  except  to  increase  the 
force  may  be  reduced. 

Statistics  of  employment  should  answer  the  follow- 
ing questions : 

1.  Are  the  employees  hired  staying  in  the  service  a 

longer  or   shorter  time   than   they   did  a  year 
ago? 

2.  Are  the  number  of  replacements  becoming  greater 

or  less  month  by  month  ? 

3.  Is  there  a  distinct  seasonal  fluctuation  which  must 

be  met? 
The  progressive  employment  manager,  knowing  these 
facts  through  his  records,  will  search  for  the  reasons, 
and  his  records  must  be  based  on  true  conditions  or 
his  conclusions  will  be  fault)-.  For  this  reason  replace- 
ments are  individual  substitutions  and  should  not  be 
grouped  or  compared  with  the  whole  force,  but  only 
with  the  unstable  portion  of  it.  Then  we  shall  have 
a  true  replacement  figure  on  our  human  stock. 


How  I   Lauded  My  Job 

By  L  A,    Terven 

No  long  ago  I  was  faced  with  the  rather  prosaic 
task  of  looking  for  a  job.  Changes  in  my  business  due 
to  the  war  had  rendered  it  desirable  for  me  to  dispose 
of  my  interest  in  it  and,  as  no  other  opportunity  for 
entering  a  business  of  my  own  presented  itself,  I  set 
about  finding  a  position  in  as  nearly  a  scientific  and 
systematic  way  as  I  knew  how. 

From  conversations  with  my  better  half  I  was  con- 
vinced that  she  wished  to  return  to  the  Northern  States, 
and  would  like  to  live  again  in  a  large  city  or  its  en- 
virons. Knowing  my  own  ideas  of  what  I  wanted  and 
what  I  was  best  adapted  for,  I  formulated  the  follow- 
ing ideals  as  to  the  position  I  sought.  Such  a  jiosition 
should  provide: 

.\  fair  salary,  say,  S per  year. 

A  good  opportunity  for  promotion. 

A  number  of  duties  agreeable  to  my  nature. 

A  pleasant  locality  for  myself  and  family. 

School  advantages  for  my  children. 

Social  advantages  for  all  of  us. 

Duties  for  which  I  am  fitted. 

Hours  of  work  which  will  allow  time  for  social 
duties. 

A  wholesome  mental,  moral  and  physical  atmosphere. 


A  locality  where  the  cost  of  living  is  nominal. 

Dwelling  and  place  of  business  convenient. 

Permanencv  of  situation,  and  perhaps  old  age  bene- 
fit. 

Opportunities  for  keeping  abreast  of  the  times,  such 
as  access  to  reading  rooms,  museums,  art  galleries,  au- 
ditoriums of  music  and  for  rubbing  up  against  my  fel- 
low engineers. 

\\  hile  one  may  think  the  ideals  above  to  be  very  ex- 
acting they  are  certainly  not  unreasonable,  and  we 
should  always  aim  high.  Any  preferred  situation  could 
be  carefully  checked  against  the  list  and  perhaps  grad- 
ed on  a  percentage  basis,  using  an  artificial  standard 
as  100  per  cent.  For  instance,  a  position  in  South 
America  at  $3600  per  year  would  be  on  a  footing  with 
one  in  a  desirable  part  of  the  United  States  for  S2400, 
as  the  former  would  demand  a  long  move  for  my  fam- 
ily, higher  living  cost,  greater  danger  of  disease,  and 
school  advantages  for  the  children  would  be  difficult  to 
obtain. 

The  above  list  served  as  a  standard  which  I  had  set 
for  myself.  I  added  the  qualifications  which  I  pos- 
sessed for  various  classes  of  work,  indicating  in  what 
lines  and  in  what  capacities  I  believed  I  could  show 
enthusiasm  and  well  earn  my  salary.  On  that  basis  I 
made  carefully  tabulated  lists  of  the  various  lines  of 
work,  of  the  different  firms,  advertising  agencies,  ana 
technical  papers  publishing  "Situations  Wanted,"  as  a 
start  for  my  search.  The  firms  were  roughly  divided 
into  jobbers,  machinery  manufacturers,  export  houses 
and  general  engineering  concerns.  The  positions  for 
which  I  might  qualify  were  classified  as  salesman,  en- 
gineer, superintendent  of  construction,  as  well  as  for 
estimating  or  supervising  engineer. 

Returns  From  Person.al  Letters 
Personal  letters  were  addressed  to  a  well  selected 
list  of  65  names,  giving  full  particulars  and  I  consid- 
ered so  worded  as  to  appeal  to  the  undertaking  con- 
cerned. For  instance,  in  writing  to  a  manufacturer, 
my  past  experiences  in  that  line  were  emphasized ;  when 
writing  to  a  general  engineering  firm  I  dwelt  upon  my 
services  in  that  field  and  upon  my  practical  utility  for 
construction  work.  Of  the  65  firms  addressed  some  48 
replied.  All  the  answers  w-ere  in  the  negative  so  far 
as  revealing  an  opening  was  concerned.  Follow-ups 
were  sent  to  seven  who  had  not  answered  the  first  let- 
ter. Of  these  six  answered,  no  situation  being  indi- 
cated. No  opportunity  for  employment  was  found. 
One  concern  wrote  that  I  might  call  on  them  if  I 
chanced  to  be  in  New  York  City.  That  was  the  closest 
to  an  offer  that  I  had. 

The  number  of  answers  received  I  consider  as  a  good 
mdication  of  the  drawing  quality  of  the  letter,  and  also 
of  the  fact  that  one  can  still  solicit  a  position  by  mail 
with  a  reasonable  assurance  that  some  of  the  firms  ad- 
dressed will  give  the  application  a  measure  of  consid- 
eration. The  jobbers  were  the  most  courtesous  in  their 
replies.  This  may  be  due  to  my  having  been  a  dealer, 
and  a  jobber  never  knows  when  a  dealer  may  become 
;.  purchasing  agent  for  some  large  buyer.  Manufac- 
turers did  not  "dignify  me  with  a  reply  with  the  ex- 
ception of  three  who  answ-ered  follow-ups.  General 
engineering  firms  answered  courteously  and  kindly, 
which  is  a  credit  to  their  treatment  of  a  fellow  engineer. 
Need  for  Technical  Men 
Since  becoming  employed  I  have  found  that  manu- 
facturing concerns  are  sorely  in  need  of  good  technical 
men,  and  it  is  astonishing  that  their  employment  de- 
jiartments  do  not  reply  to  applicants  who  live  at  a  dis- 
tance.    It  would  appear  that  they  could  well  afford  to 


322 


INDUSTRIAL  MANAGEMENT 


April,  1918 


keep  in  tducli  with  all  desirable  prospects  who  apply 
for  work  through  the  mail.  In  case  of  necessity  they 
might  be  able  to  secure  men  without  expensive  recourse 
to  advertisements,  employment  bureaus  and  smiilar 
sources. 

As  formulated,  the  plan  was  to  carry  out  an  intens- 
ive campaign  of  personal  letters  on  the  list  of  prospects, 
followed  by  personal  calls.  "Situations  Vacant"  ad- 
vertisements in  technical  papers  were  answered,  and 
two  advertisements  in  the  "Situations  Wanted"  col- 
umns of  reputable  technical  weeklies  were  inserted.  As 
the  mail  was  very  slow  I  decided  to  cut  the  campaign 
short  and  call  upon  those  prospects  located  in  two  of 
the  largest  cities.  I  thought  that  perhaps  I  could  take 
a  simple  position  at  half  pay,  if  necessary,  while  wait- 
ing for  answers  to  come  in  from  the  different  sources 
concerned.  In  this  way  I  would  be  nearer  my  base, 
because  I  started  out  in  a  small  Southern  town  far 
away  from  the  cities  where  I  hoped  to  locate. 

Of  course,  I  held  myself  rigidly  to  the  program  se- 
lected and  kept  up  with  each  phase  of  it  as  it  became 
due.  My  own  mental  attitude  was  also  a  matter  of 
close  scrutiny'.  I  made  it  a  rule  to  call  on  my  pros- 
pects only  when  in  good  spirits.  I  found  myself  in  best 
mental  condition  just  after  a  light  lunch  or  break- 
fast. Needless  to  say  I  shunned  tobacco  and  all  drinks 
absolutely.  The  rules  laid  down  were  recorded  on  suit- 
able cards  and  were  carried  in  my  hand  luggage ,  al- 
though some  of  the  cards  were  frequently  carried  in 
my  pocket  for  hasty  consultation. 

My  Self  Analysis 

The  self  analysis  of  my  qualifications  and  inclina- 
tions consumed  no  little  thought,  scratch  paper  and  fin- 
ally record  cards.  Many  discrepancies  were  discovered 
in  close  analysis.  For  example,  I  was  applying  for  a 
position  as  travelling  salesman,  but  was  I  really  adapt- 
ed for  selling?  Could  I  be  happy  away  from  my  fam- 
ily for  any  length  of  time?  Could  I  withstand  the  on- 
slaughts of  indigestion  caused  by  the  customary  hotel 
life?  As  a  matter  of  fact  I  finally  decided  that  T  could 
iiOt  undertake  this  calling  successfully. 

Nor  did  I  fail  to  index  the  names  of  the  friends  who 
could  help  me  to  get  employment.  Furthermore,  I 
listed  a  well  known  vocation  expert  upon  whom  I 
wished  to  call  for  consultation  as  to  the  work  for  which 
I  was  fitted.  My  experiences  in  the  past  were  tabulat- 
ed, and  as  a  result  of  the  summary  I  decided  to  stick 
to  the  work  to  which  I  had  grown  accustomed  so  far 
as  I  could.  I  had  reached  the  age  of  application  and 
of  doing  things  and  did  not  care  to  acquire  new'  ana 
^aried  knowledge  perpetually.  This  I  emphasized  be- 
cause "the  grass  on  the  other  side  of  the  fence  always 
looks  the  greenest,"  and  we  are  disposed  to  imagine 
that  other  lines  of  effort  do  not  encounter  the  same 
difficulties  as  ours — a  natural  error. 

During  my  campaign  of  personal  calls  I  made  about 
ten  visits  per  day.  I  could  easily  have  tailed  on  more, 
but  the  nature  of  the  business  and  being  turned  down 
each  time,  made  it  desirable  for  me  to  limit  the  number 
of  calls  so  that  in  each  case  I  could  walk  in  with  a 
smile  and  a  determination  to  land  something.  Each 
right  I  would  brace  up  my  spirits  by  a  heart  to  heart 
talk  with  myself,  being  convinced  that  I  would  ulti- 
mately find  employment  of  the  right  sort. 

Altogether,  in  New  York  City,  I  unearthed  three  de- 
sirable prospects.  One  came  through  a  letter  of  recom- 
mendation of  a  friend,  one  from  a  letter  of  introduc- 
tion given  me  by  a  chance  acquaintance,  one  from  an 
employment  agency.  To  my  advertisements  in  the  tech- 
nical papers  no  response  was  made.     I  believe  employ- 


ment agencies  to  be  fairly  good  when  properly  pushed 
at  short  range,  almost  worthless  at  a  distance. 

As  a  matter  of  fact  I  finally  accepted  a  position  with 
a  large  manufacturing  concern  where  my  ideals  were 
lulfilled  with  exceptions  of  the  item  of  salary.  This  I 
considered  at  length  and  believed  that  my  past  experi- 
ence, confidence  in  myself  and  continued  application 
would  result  in  the  necessary  advancement  to  a  fair 
income. 

My  Summary 

From  my  limited  experience  though  rather  wide  ob- 
servation, I  believe  that  when  a  man  is  out  of  employ- 
ment he  should  try  all  the  means  at  his  disposal  to  se- 
cure a  situation  and  that  he  should  by  all  means  use 
personal  interviews — letters  rarely  close  such  a  deal. 
Introductions  of  friends  to  their  friends,  and  so  on 
down  the  line,  still  produce  more  results  than  haphaz- 
ard asking  for  employment  where  no  one  takes  any  in- 
terest in  you.  C)ccasionally  your  college  connections 
and  membership  in  societies  will  be  of  benefit.  These 
remarks  apply  purely  to  men  of  some  experience  and 
of  some  pretentions  as  to  compensation,  position,  etc. 


!e  to  FemsJe  Help 


JVilh  C.  E.  Knoeppel  &  Company 

THE  use  of  female  help  to  fill  emergency  contracts 
for  war  requirements  on  work  heretofore  always 
considered  as  strictly  male  occupations,  is  be- 
coming almost  a  commonplace  matter.  The  facility 
with  which  many  of  these  changes  have  apparently  been 
brought  about  has  induced  trials  that  have  not  been 
over-successful  and,  in  spite  of  the  gratifying  results 
obtained  in  noteworthy  cases,  there  are  still  many  who 
feel  that  such  a  transfer  is  not  practicable  in  their  line, 
even  though  there  is  nothing  inherent  in  the  nature  of 
the  occupation  to  prohibit  the  employment  of  women. 

There  are  three  fundamentals  in  the  successful  em- 
ployment of  all  labor:  Selection,  supervision  and  com- 
pensation. The  neglect  of  any  one  of  these  fundamen- 
tals simply  increases  the  burden  on  the  other  two.  If 
selection  is  poor,  supervision  and  compensation  become 
more  important  and  necessary  to  insure  success ;  if  su- 
pervision is  lacking  or  indifferent,  then  selection  and 
compensation  are  more  important ;  with  poor  compen- 
sation, selection  and  supervision  necessarily  increase  in 
training. 

These  same  rules  and  laws  apply  to  the  employment 
of  female  labor  as  well  as  male,  but  the  standards  for 
selection,  supervision  and  compensation  all  change. 
Selection  has  to  be  more  definite  and  particularized, 
supervision  more  specific  and  include  a  larger  appeal  to 
sentiment,  good-will  and  loyalty,  while  compensation 
standards  per  unit  of  result  should  not  be  lowered  as  is 
so  commonly  attempted. 

The  relative  importance  of  any  one  of  these  funda- 
mentals increases  or  decreases  according  to  the  impor- 
tance placed  by  employers  on  the  other  two.  Poor  se- 
lection means  increased  supervision  and  compensation 
to  insure  success,  poor  supervision  makes  more  careful 
selection  and  compensation  essential  to  satisfactor}'  re- 
sults, while  poor  compenation  makes  good  selection  and 
supervision  very  necessary  to  the  eventual  accomplish- 
ment of  desired  aims. 

With  reasonably  careful  selection  of  type  adapted  to 
the  tasks  in  hand,  supervision  that  really  instructs, 
serves,  assists  and  encourages  the  workers,  and  compen- 
sation that  makes  the  employment  attractive  to  female 
help,  almost  anything  can  be  accomplished. 
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A  Fair  Example 

Aptl}'  illustrating  these  conclusions,  the  experience  of 
the  Robinson-Roders  Compan_y,  of  Newark,  N.  J.,  is  a 
fair  example.  In  the  manufacture  of  life  preservers 
previous  to  our  entrance  into  the  war,  except  for  some 
sewing,  the  work  was  done  by  male  labor.  On  account 
of  the  air  being  tilled  with  fine  fibres,  thus  making  the 
work  of  filling  these  preservers  rather  disagreeable  t:i 
eyes  and  nostrils,  the  grade  of  male  help  securea  ana 
retained  was  not  very  satisfactory.  The  tufting  and  fin- 
ishing was  done  by  journeyman  mattress-makers. 

With  war  demands  it  became  necessary  to  multiph" 
output  at  once  to  over  ten  times  the  normal  pre-war 
requirements.  Additional  equipment  was  quickly  m- 
stalled  in  a  cleared  w'arehouse  and  by  dint  of  frequent 
changes  in  male  help,  considerable  overtime  and  sheer 
driving  on  the  part  of  executives,  the  output  was 
doubled.  But  the  Government  demands  were  such  that 
ladical  improvement  was  necessary  to  avoid  confisca- 
tion, or  at  least  cancellation  of  contracts. 

To  meet  the  situation,  a  production  engineer  was  en- 
gaged and  an  agreement  to  permit  a  transfer  to  female 
labor  secured.  An  immediate  campaign  for  a  sufficient 
corps  of  women  for  the  task  was  started.  An  attractive 
advertisement  was  placed  in  the  local  papers  specifying 
the  type  of  women  required,  the  class  of  work  and  of- 
fering excellent  wages.  The  papers  were  out  at  noon 
and  by  night  52  women  had  been  selected  to  start  on 
the  following  morning;  these,  of  course,  were  followed 
by  many  more  on  the  succeeding  days. 

Reasonable  care  was  used  in  selecting  robust  wonien 
who  needed  money;  preference  was  given  to  those  with 
dependents,  and  with  the  selection  and  compensation  of- 
fered, the  cjuestion  of  supervision  only  was  left  to  be 
solved. 

The  work  was  divided  into  its  various  components 
and  groups  assigned  to  each  under  the  instructi(jn  and 
supervision  of  leaders,  the  leaders  being  selected  more 
for  cheerful  patience  than  for  expert  ability.  Individual 
];iece  work  was  introduced  for  sewing  machine  opera- 
tors, rates  based  on  the  supposition  that  operators  would 
be  supplied  with  material,  and  finished  work  taken  away 
from  them  continuously. 

The  filling  was  sub-divided  into  weighing,  filling  and 
verifying,  with  separate  groups  to  each,  but  all  on  a 
collective  piece-work  basis  which  also  included  fore- 
men and  the  sewers  and  cleaners. 

Tufting  was  sub-divided  into  equalizing,  stitching 
and  typing-down,  handled  by  competitive  groups  each 
on  a  collective  piece-rate  basis. 

Men  were  used  for  baling  which  included  brushing 
and  inspecting,  and  these  men  were  also  on  a  collective 
piece-work  basis.  Foremen  were  given  bonuses  on  the 
basis  of  quantities  shipped. 

Four  days  after  starting  the  quantities  being  produced 
were  such  as  to  insure  completion  of  contracts  on  time, 
but  a  fire,  compelling  suspension  for  a  few  days,  made  a 
still  larger  daily  quota  necessary  to  enable  completion  of 
contracts  within  the  days  specified.  This  quota  was 
quickly  reached  and  the  original  contracts  comjileted 
several  days  ahead  of  the  specified  date  and  additional 
contracts  taken,  calling  for  a  doubling  of  daily  output, 
which  was  likewise  secured  and  the  entire  Government 
requirements  were  met  promptly  and  as  agreed  upon. 

Care  in  Selection 
This  was  seemingly  simple  enough  but  the  result  was 
secured  only  by  an  observation  of  the  fundamentals. 
The  type  selected  was  adapted  to  the  work  and  willing 
to  work  in  the  disagreeable  surroundings  for  the  rate 
of  compensation  offered.  This,  in  turn,  w-as  sufficientl\ 
attractive  to  overcome  objections  to  lack  of  many  or- 


dinary comforts  and  conveniences  impossible  to  intro- 
duce for  lack  of  time. 

The  selection  at  first  had  naturally  to  be  less  exacting 
than  was  possible  when  it  became  noised  abroad  that 
excellent  w^ages  w-ere  earned.  Then  more  people  pre- 
sented themselves  for  consideration  enabling  a  replace- 
ment of  the  inefficient  and  otherwise  unsatisfactory 
workers  with  better  or  more  promising  material. 

The  continuous  development  of  speed  through  prac- 
tice, and  the  consequent  enlargement  of  earnings,  nat- 
urally tended  to  make  selection  and  direct  supervision 
more  and  more  automatic,  but  also  developed  a  temp- 
tation for  cost  reduction  that  required  considerable 
courage  to  resist. 

Compensation  a  Chief  Factor 

In  this  particular  instance,  compensation  became  the 
chief  factor  in  the  development"  of  quantity.  Any  de- 
pression of  earnings  would  automaticaly  have  lowered 
output. 

The  conveniences  to  add  to  the  comfort  of  the  work- 
ers were  conspicuous  b\  their  absence.  On  account  of 
the  air  being  filled  with  the  fine  fibres,  the  employees 
were  obliged  to  wear  silk  gauze  veils  over  mouth  and 
nostrils  and  automobile  goggles  to  protect  their  eyes. 
L  niform  overall  aprons  and  caps  were  provided  and 
stools  to  enable  the  majority  to  sit  at  their  work.  Elec- 
tric fans  to  help  make  the  temperature  more  bearable, 
and  a  cleaner  with  suction  hose  to  keep  the  waste  gath- 
ered up  from  the  floor  and  minimize  the  flying  dust, 
were  installed,  and  the  working  hours  reduced  to  enable 
a  maximum  exertion  through  a  short  day.  In  spite  of 
the  fact  that  we  were  in  direct  competition  with  indus- 
tries providing  ideal  surroundings  and  catering  to  the 
comfort  and  pleasure  of  their  employees  by  means  of 
the  most  modern  and  up-to-date  rest  rooms,  lunches,  re- 
cesses, matrons,  manicures  and  all  the  advantages  possi- 
ble with  a  highly  developed  organization,  we  had  na 
difficulty  in  maintaining  a  full  complement  of  eager 
workers,  even  through  the  extremely  hot  period  that 
forced  many  of  the  more  highly  organized  plants  tcv 
suspend  operations. 

Another  Experience 

While  in  the  midst  of  the  production  of  life  pre- 
ser\ers.  the  firm  was.  also  called  upon  to  provide  float- 
ing mattresses — a  distinct  addition  to  their  regular  line 
of  products  and  in  quantities  far  in  excess  of  their  nor- 
mal capacity  even  if  their  regular  commercial  business 
was  suspended.  After  unsuccessfully  advertising  in  the 
principal  nearby  cities  for  expert  mattress-makers  in 
sufficient  numbers  to  meet  the  requirements  of  the  Gov- 
ernment, practically  the  same  procedure  was  repeated 
in  building  up  mattress  manufacture. 

Here  a  more  radical  departure  from  established 
methods  was  necessary,  as  the  limited  amount  of  avail- 
able space  secured  by  emptying  another  warehouse  floor 
would  have  been  inadequate  to  produce  the  required 
quantity  in  the  time  allotted,  even  with  a  sufficient  force 
of  skilled  mattress  makers.  The  standard  mattress  mak- 
ing equipment  consists  of  a  table  for  each  man,  the  table 
being  sfightly  larger  than  the  mattress  to  be  made.  As 
it  would  require  fifty  of  these  tables  to  produce  the 
quantities  required,  it  was  necessary  to  change  the  meth- 
ods to  accommodate  the  space  in  which  there  was  room 
for  but  eight  standard  tables. 

To  do  this  the  tables  were  split  and  doubled  in  length 
and  each  mattress,  after  filling,  was  placed  on  one-half 
where  four  women,  two  on  each  side,  stitched  in  the 
iiifting  threads,  then  slid  the  mattress  to  the  other  half 
(if  table  where  three  other  women  tied  the  tufts  down, 
thus  enabling  seven  women  to  work  per  table,  instead 
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of  one  as  on  tlic  old  standard.  This  also  enabled  great- 
er specialization  as  the  women  learned  only  to  do  one 
thing  and  soon  acquired  speed  in  that. 

Mattresses  were  filled  by  machinery,  then  equalized 
by  male  labor  and  the  dust  kept  out  of  the  making  room 
by  delivery  only  after  they  were  filled  and  beaten  out. 
Here  two  women  marked  all  the  patterns  and  distributed 
to  the  waiting  tables ;  when  finished,  men  carried  the 
mattresses  to  the  balers. 

So  rapidly  did  these  women  acquire  proficiency  that 
starting  with  a  serious  handicap  they  were  able  to  finish 
all  contracts  well  ahead  of  the  specified  date. 

Here  again,  selection  had  to  be  made  with  judgment 
for  although  the  atmosphere  of  the  department  was 
much  better  than  that  of  the  life-preserver  division, 
there  was  little  opportunity  to  secure  rest  by  sitting 
down  and  only  women  able  to  stand  most  of  the  time 
could  perform  the  tasks  satisfactorily.  Supervision  was 
made  comparatively  easy  by  good  selections  and  liberal 
compensation.  A  satisfactory  class  of  employees  was 
secured  despite  the  dearth  of  conveniences,  lack  of  com- 
forts and  the  unsatisfactory  surroundings. 

Both  of  these  cases  were  recognized  and  treated  as 
strictly  temporary  emergencies.  No  effort  was  made 
to  reduce  labor  costs  below  the  established  contract  fig- 
ures on  which  the  work  was  secured. 

Among:  the  many  gratifying  features  developed  in  this 
introduction  of  female  labor  into  emergency  work,  was 
the  cheerfulness  with  which  they  submit  to  temporary 
interferences  in  production,  willingly  remaining  away 
from  work  until  the  interference  had  been  removed  and 
returning  with  full  enthusiasm  when  the  task  was  readv- 


Employment  in  Small  Plants 


UCH  has  been  written  and  said  about  employ- 
ment and  allied  problems  in  large  plants  ;  hence, 
many  have  conceived  the  false  idea  that  it  is 
useless  to  attempt  to  accomplish  anything  along  this 
line  in  a  small  organization.  Tliis  belief,  however,  is 
incorrect:  the  smaller  the  plant  the  greater  the  need 
of  congenial  relations  between  the  management  and  the 
help,  as  the  attitude  of  the  individual  has  relatively 
much  greater  weight  than  in  a  large  concern. 

The  small  industrial  unit  is  generally  managed  by 
the  owners,  and  labor  problems  easily  become  matters 
of  personal  enmity  between  owners  and  workmen; 
whereas,  in  the  large  plant  under  corporate  ownership 
both  the  management  and  help  being  employees,  per- 
sonal bitterness  is  more  easily  avoided.  On  the  other 
hand,  a  small  organization  properly  handled  will  pos- 
sess an  efficient  team  spirit  that  is  so  hard  to  create 
where  labor  is  employed  on  a  large  scale.  It  is  true 
that  the  larger  the  plant  the  greater  the  detail  it  is 
necessary  to  keep  on  file,  as  a  personal  acquaintance 
with  each  employee  is  an  important  factor  of  this  work 
in  small  plants. 

The  management  will  often  state  their  force  is  so 
small  that  all  important  facts  can  easily  be  remembered, 
but  a  little  questioning  will  reveal  the  fallacy  of  this 
statement.  The  reports  now  required  by  Federal  and 
State  laws  are  opening  the  eyes  of  many  to  the  value  of 
definite  employment  records. 

Managements  of  "  the  ancient,  hide-bound  type,"'  re- 
fuse emphatically  to  have  anything  to  do  with  "  em- 
ployment and  management  schemes,"  without  realizing 
that  in  reality  they  must  have  some  basis  on  which 
to  operate — no  matter  how  ill-advised  or  unsystematic 
it  may  be.    No  definite  work  may  be  done  along  stand- 


ardized lines,  but  a  business  cannot  exist  unless  this 
function  is  present,  although  it  may  be  carefully  dis- 
guised or  separated  from  other  important  matters. 

Centralizing  Employment 

The  fact  that  only  a  small  number  are  hired  is  all 
the  more  reason  for  centralizing  the  selection  function 
at  one  point.  The  time  to  standardize  any  function  is 
while  it  is  still  small  and  all  detail  easily  understood. 
Most  small  businesses  have  a  greater  future  before 
them,  and  in  a  comparatively  short  time  many  will  out- 
grow the  "small"  classification.  It  is  best  to  look  ahead 
in  this  as  in  any  other  phase  of  business  and  anticipate 
the  needs  of  the  future,  if  we  wish  to  void  unpleasant 
complications. 

Any  operation  that  is  repeated  over  and  over,  as  the 
employment  and  training  of  employees,  can  always  be 
handled  in  one  best  way.  The  value  of  any  code  of 
ethics  rests  largely  in  predetermining  what  should  be 
done  under  certain  conditions,  and  not  acting  on  the 
impulse  of  the  moment.  If  experience  shows  that  our 
predetermined  decisions  are  incorrect  we  may,  of 
course,  alter  them  as  our  judgment  dictates. 

All  employment  work  may  be  grouped  under  five 
general  headings : 

1.  Pre-employment  and  records. 

2.  Examination  and   selection. 

3.  Training  new  and  transferred  employees. 

4.  Regulating  permanent  employees. 

5.  Weeding  out  and  transferring  or  rejecting  those 

misplaced. 
It  is  the  care  with  which  pre-employment  and  record 
work  is  done  that  determines  the  success  or  failure  of 
the  whole  structure  of  employment  work.  As  with 
any  other  endeavor,  carefully  considered  plans  prevent 
blunders.  These  plans  will  necessarily  vary  with  the 
nature  of  the  plant  and  the  class  of  help  employed, 
but  the  essence  of  the  whole  matter  is  the  attitude  of 
the  firm  toward  the  entire  body  of  employees. 

Need  of  a  Policy 

A  definite  policy  should  be  adopted  so  that  all  em- 
ployees may  know  just  what  to  expect.  Uncertain 
policies  cause  distrust  and  dissatisfaction  resulting  in 
inefficient  and  unreliable  help.  The  basis  of  any  suc- 
cessful policy  must  ever  be  the  '"  square  deal,"  guaran- 
teeing to  each  a  fair  reward  for  the  energy  and  intelli- 
gence contributed.  It  is  preferable  to  put  the  policy 
in  writing,  carefully  worded,  for  future  reference,  to 
a\'oid  misinterpretation. 

An  organization  chart  is  very  valuable,  show'ing  a 
general  survey  of  all  the  different  jobs  in  the  plant 
and  their  relation  to  each  other.  It  should  represent 
clearly  the  lines  and  limits  of  authorit}'.  In  small,  un- 
organized plants,  conflict  of  authority  is  usually  one 
of  the  greatest  sources  of  trouble.  No  human  being 
can  "  serve  two  masters  "  satisfactorily. 

To  select  successfully  for  any  job,  it  is  necessary 
to  know  the  requirements  of  that  job — hence  the  neces- 
sity of  job  analysis.  Having  determined  the  qualities 
that  a  workman  should  have  in  each  position  in  the 
factory,  the  next  step  w'ould  be  the  planning  of  the 
requisition  slip  to  be  used  by  the  foreman  when  re- 
questing the  addition  of  an  employee  to  his  working 
force.  Where  job  analysis  has  been  carefully  done, 
all  that  it  is  necessary  to  put  on  one  of  these  slips 
might  be:  "2  men,  job  54."  The  employment  man, 
having  the  job  analysis  in  his  office,  immediately  knows 
just  what  qualities  are  to  be  looked  for  before  select- 
ing men  for  the  positions  open  at  any  time. 
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Records  of  Employees 


The  very  essence  of  any  employment  scheme  is 
definite  and  immediately  available  records  pertaining  to 
each  employee.  The  folder  or  envelope  method  of 
handling  these  records  is  generall\-  conceded  to  be 
the  most  satisfactor}\  A  folder  or  envelope  is  pro- 
vided for  each  employee,  and  all  records  pertaining 
to  him  during  the  course  of  his  employment  are  placed 
within  this  envelope  or  folder.  Generally  a  master 
card  is  provided  giving  the  name,  address,  signature, 
date  of  birth,  record  of  accidents,  changes  in  rates  of 
pay,  termination  of  employment  and  reasons,  etc. — the 
data  varying  according  to  the  requirements  of  the  plant. 

Thought  should  be  given  as  to  possible  future  re- 
quirements when  obtaining  these  records.  \\'hat  in- 
formation will  be  of  value  when  the  plant  has  doubled 
or   quadrupled   in   size? 

Often  efficiency  cards  show'ing  the  workman's  effici- 
ency from  month  to  month  are  kept.  Records  of  errors 
and  suggestions  may  also  be  inserted  in  these  folders. 

Ex.-\MINATION    .AND    SELECTION 

The  examination  and  selection  of  employees  should 
be  done  as  far  as  possible  by  the  one  person  who  is 
best  suited  by  his  broad  comprehension  of  human 
nature  to  perform  this  task.  He  should  make  a  study 
of  the  requirements,  as  show^n  by  the  job  analysis  rec- 
ords, and  always  endeavor  to  secure  the  person  best 
suited  to  perform  the  task.  Character  analysis  and 
psychological  tests  may  not  be  a  "  cure-all,"  but  a  care- 
ful sizing  up  along  some  definite  system  is  necessary. 
Many  of  the  foremen  who  hire  in  small  plants  seem 
to  believe  the  theory  cited  by  one  foreman :  "  In  order 
to  get  one  good  employee,  you  must  hire  six  and  take 
a  chance;  it's  all  a  blind  grab  in  the  dark,  anyway." 

Intelligent  employees  should  be  required  to  make 
out  their  own  applications,  as  a  line  on  their  intelligence 
can  be  obtained  by  the  way  in  which  the  blanks  are 
filled  out.  In  hiring  unskilled  and  uneducated  em- 
ployees it  will,  of  course,  be  necessary  to  make  out 
the  blanks  for  them.  Many  find  it  of  value  to  have 
printed  on  the  back  of  the  application  form  a  list  of 
the  qualities  desired,  and  check  to  show  how  the  ap- 
plicant  "  sizes  up." 

Introducing  the  Newcomer 

The  applicant,  having  been  hired,  should  be  care- 
fully introduced  into  his  department  so  that  he  will  feel 
that  he  is  a  part  of  the  organization.  New-  employees 
when  left  to  themselves  are  very  apt  to  quit,  for  no 
other  reason  than  a  feeling  of  strangeness  or  home- 
sickness to  which  they  are  subject  during  the  first  few 
days. 

Printed  instruction  booklets  giving  the  employee  an 
outline  of  what  is  expected  in  that  particular  plant  are 
of  value  in  many  cases.  Those  who  are  to  teach  the 
new  new  employee  should  be  selected  for  their  teaching 
ability,  not  simply  because  they  happen  to  be  one  of  the 
largest  producers  in  the  dei^artment.  The  idea  should 
be  to  train  the  emplovee  in  doing  his  work  in  the  one 
best  way  that  experience  dictates. 

C.xring  for  Perm.xnent  Employees 

The  regulating  of  permanent  employees  is  work  that 
must  be  done  constantly.  Many  petty  difficulties  arise 
that  it  is  necessary  to  iron  out,  and  means  must  be 
taken  to  prevent  their  recurrence.  Rates  of  wages  and 
wage  schemes  must  be  considered,  not  only  from  their 
dollars-and-ccnts  value  to  the  firm,  but  how  they  ap- 
peal to  the  human  element.     For  instance,  in  a  certain 


corporation  the  bonus  method  of  payment  was  tried 
W'ith  the  result  that  the  employees  struck  and  demanded 
piece  work.  A  piece-work  scheme  was  arranged,  giv- 
ing to  the  employee  practically  the  same  amount  of 
money  per  w^eek  as  was  done  under  the  bonus  arrange- 
ment, and  it  was  perfectly  satisfacton,-  to  the  help. 
Their  objection  to  the  bonus  was  that  they  could  not 
understand  the  conditions  upon  which  their  pay  was 
figured,  and  they  wanted  to  know  from  hour  to  hour 
and  from  day  to  day  just  how  much  wages  they  had 
earned. 

If  an  efficient  standard  of  work  is  to  be  maintained, 
it  will  be  necessary  to  weed  out  the  inefficient  and 
either  transfer  them  to  some  other  department  where 
their  services  will  be  of  value,  or  discharge  them  from 
the  plant.  In  cases  where  employees  are  loyal  the 
transfer  method  should  be  used  as  far  as  possible,  but 
there  will  always  be  some  who  are  trouble  makers  or 
who  are  wholly  unsuited  to  their  surroundings  or  the 
industry  and  must  be  rejected. 

Some  of  this  work  necessarily  falls  on  the  shoulders 
of  the  foreman,  but  it  should  be  the  duty  of  the  em- 
ployment department  to  study  carefully  the  efficiency 
of  each  employee.  By  careful  obsen'ation,  "  kickers 
and  self-appointed  floor  walkers"  can  be  eradicated; 
in  their  place  enthusiastic  employees  loyal  to  the  man- 
agement can  be  secured.  A  study  of  the  ebb  and  flow 
of  orders  and  product  will  enable  help  to  be  trained 
for  efficient  work  a  little  ahead  of  the  rush  season,  in- 
stead of  training  them  in  the  midst  of  it  as  is  usually 
done  today. 

Applications  should  never  be  taken  unless  there  is 
some  possibility  of  employment.  It  is  better  to  tell 
people  frankly  that  there  is  nothing  for  them  than  to 
have  them  come  several  times  to  follow  up  an  applica- 
tion. Applicants  who  cannot  be  used,  and  discharged 
employees  as  well,  should  be  referred  to  public  employ- 
ment offices,  where  their  chances  ma\'  be  better. 

Bro.ad  Viewpoint  of  Employment 

In  the  earlier  stages  of  employment  work,  the  man- 
agement and  the  employment  man  were  apt  to  con- 
sider questions  of  employment  from  an  entirely  selfish 
standpoint,  as  applied  to  their  particular  concern.  |To- 
day  many  are  beginning  to  realize  that  it  has  many 
broader  features,  which  not  only  affect  anv  particular 
concern,  but  also  the  locality,  the  community  and  the 
nation  as  a  whole. 

Never  in  the  history  of  the  country  has  there  been 
such  a  shortage  of  skilled  and  unskilled  labor  as  today. 
On  the  other  hand  there  never  has  been  a  time  when 
there  was  such  a  demand  for  labor  of  all  kinds.  It  is 
the  duty  of  all  who  have  to  do  with  labor  to  see  that 
none  of  the  possible  supply  is  wasted. 

If  a  person  applies  for  a  position  for  which  he  is 
not  suited,  he  should  be  sent  to  some  central  point 
where  he  can.  be  listed  and  his  labor  utilized.  Other- 
wise, he  will  wander  from  establishment  to  establish- 
ment without  any  of  them  being  able  to  utilize  his 
efforts.  In  the  meantime,  days  of  effective  labor  have 
been  lost.  It  is  just  as  easy  to  refer  all  who  cannot 
be  used  to  such  an  agency  as  it  is  to  take  and  destroy 
applications,  or  to  tell  them  that  there  is  no  work.  It 
is  today  a  patriotic  duty  to  prevent  labor  waste. 

Perhaps  the  gravest  question  that  confronts  the  em- 
ployment man  in  the  small  plant  today  is  the  fact  that 
he  is  unable  to  select  the  kind  of  labor  which  he  de- 
sires— hence,  much  more  now  depends  on  careful  train- 
ing and  development  of  employees  than  previously. 
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department 

'He  leading  article  in  this  issue,  written  by  Secre- 
tary of  Labor,  Hon.  William  B.  Wilson,  is  worth}' 
of  the  most  careful  stud}'  on  the  part  of  all  indus- 
trial executives  and  engineers.  Although  the  plan  he 
outlines  is  aimed  at  war  conditions  and  war  problems, 
there  is  not  the  least  shadow  of  a  doubt  but  that  the 
machinery  now  set  up  and  the  functions  taken  over 
will  persist  after  the  war  and  become  a  regular  part  of 
-our  industrial  procedure. 

The  chart  on  page  267  shows  that  seven  administrative 
sections  have  been  created  to  deal  with  various  phases 
of  the  war  labor  problem.  With  perhaps  a  single  ex- 
ception— that  of  training  personnel  for  the  Labor  De- 
partment itself — all  of  the  functions  established  will 
need  to  be  exercised  during  the  days  of  peace.  Several 
of  them  have  already  existed  in  a  small  wa}',  and  others 
have  been  exercised  for  various  branches  of  the  gov- 
ernment by  especially  appointed  agencies  since  the  out- 
break of  war. 

The  real  purpose  of  President  Wilson's  executive 
order  of  January  8,  1918,  was  to  bring  about  coordina- 
tion of  all  of  the  various  agencies  that  were  dealing 
with  war  labor  problems.  It  was  but  natural  that  he 
should  concentrate  all  of  this  work  in  the  Department 
of  Labor  and  make  the  Secretary  of  Labor  responsible 
therefor.  In  fact  this  act  of  the  President  stands  out 
as  a  conspicuous  one  in  the  process  of  coordinating  and 
centralizing  our  national  activities.  The  great  purpose 
in  this  case  is  the  needful  one  of  setting  up  a  peaceful 
process  whereby  industrial  grievances  can  be  speedily 
redressed. 

The  difficulties  of  the  work  are  evidently  appreciated 
by  Secretary  Wilson  for  he  has  established  two  con- 
sulting P)Oar(l.  The  one,  known  as  the  Planning  Board, 
is  to  lay  down  broad  principles  of  policy  in  regard  to 
the  relations  of  employers  and  employees  during  the 
period  of  war.  Both  employers'  and  employees'  organ- 
izations are  represented  on  this  board  by  a  number  of 
eminent  men.  The  interests  of  the  public  at  large  are 
to  be  looked  after  h\'  two  distinguished  citizens:  Ex- 
President  William  H.  Taft  and  Air.  Frank  P.  Walsh. 


The  other  board  is  advisory  in  nature,  and  is  to  deal 
more  particularly  with  matters  relating  to  the  organi- 
zation and  administration  of  the  war  labor  program 
of  the  Department. 

Lp  to  the  present  time  it  has  been  the  consistent  pol- 
icy of  the  Department  of  Labor  not  to  interfere  in  in- 
dustrial disputes,  although  from  the  first  it  has  had  a 
group  of  expert  conciliators.  But  the  services  of  these 
men  have  never  been  offered  until  one  or  the  other 
side  of  the  labor  controversy  made  a  request  for  them 
to  act.  It  has  been  feared  that  the  efforts  of  these 
men  might  tend  to  antagonize  either  one  or  the  other 
side  in  the  controversy,  or  create  false  hopes  of  a  more 
satisfactory  settlement,  and  thereby  dela}'  the  getting 
together  that  must  come  before  such  grievances  can  be 
adjusted. 

It  is  gratifying  also  to  realize  that  the  number  of 
cases  submitted  for  redress  has  been  steadily  growing 
as  the  work  has  become  better  known.  Following  this 
reorganization  there  should  be  a  much  more  widespread 
appeal  to  the  good  offices  of  the  Department. 

The  great  object  to  be  arrived  at,  at  the  present  time, 
is  to  prevent  industrial  disturbances,  rather  than  to 
adjust  them  after  they  have  occurred.  We  need  to 
keep  ever}-  man  and  woman  at  work  in  industry  and  use 
nothing  but  peaceful  nieans  to  straigiiten  out  differ- 
ences. 

It  is  gratifying  to  appreciate  that  there  have  been 
fewer  strikes  and  labor  troubles  ot  a  serious  nature  in 
this  country  during  the  first  year  of  war  than  in  any 
immediate  preceding  year.  It  is  also  worth  a  moment's 
reflection  that  the  number  of  labor  hours  lost  on  two 
holidays,  the  Fourth  of  July  and  Christmas,  1917,  was 
greater  than  all  of  the  labor  hours  lost  through  all  of 
the  strikes  in  industr\-  during  the  \ear. 


-ssseintial  .indiiistry 

vNE  of  the  most  far-sighted  observations  made  by  , 
a  prominent  American  who  visited  Germany 
short  1\-  before  our  declaration  of  war  was  to  the 
effect  that  for  the  German  people  the  condition  of  war  | 
is  normal.  Therefrom  comes  a  great  deal  of  German's 
success  and  holding-out  power  in  the  present  struggle. 
As  soon  as  an  individual,  or  group  of  people,  or  nation 
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becomes  normal  in  a  new  environment,  he  or  they  can 
continue  to  Uve  and  work  indetinitely  under  those  con- 
ditions. Futhermore,  they  can  then  exert  their  full 
power  toward  whatever  object  is  before  them.  As  the 
German  people  has  become  normalized  to  war  condi- 
tions they  can  exert  their  full  industrial  and  militarv 
strength,  and  keep  on  with  that  exertion  for  a  long 
period,  perhaps  indefinitely  subject  only  to  military 
defeat. 

Just  contrast  that  situation  with  our  own.  With  us 
a  condition  of  war  is  abnormal.  Hardly  an\-  of  its 
processes  have  become  a  matter  of  course  to  our  peo- 
ple. Our  usual  methods  of  life  have  been  changed  and 
we  are  not  yet  adjusted  to  the  new.  Yet  one  of  the 
things  we  must  do  if  we  are  to  exert  our  full  national 
strength  is  to  take  war  conditions  as  normal  conditions 
until  the  day  of  victory  and  final  peace  comes. 

Our  Allies  are  much  more  normalized  to  war  than 
we  are.  One  proof  of  this  is  the  fact  that  the  food  con- 
sumption of  France  and  England  has  decreased  some  30 
per  cent,  since  the  outbreak  of  the  war,  while  with  us 
food  consumption  increased  10  per  cent,  last  year. 
These  widely  divergent  percentages  indicate  in  some 
degree  the  proportion  of  national  effort  which  is  being 
made  by  our  Allies  and  by  ourselves.  To  be  sure,  the 
normalized  process  has  been  going  on  with  them  for 
some  three  and  a  half  years,  while  w-ith  us  it  has  only 
exerted  influence  for  about  one  vear. 
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We  are  all  moved  by  the  appeals  of  the  French  and 
British  statesmen  to  hurry  up  our  militar\-  and  indus- 
trial preparations  and  speed  forward  the  supplies  and 
food  that  we  are  to  send  across  the  Atlantic.  These 
calls  for  help  can  only  be  properly  met  after  we  take 
this  war  more  seriously  to  heart,  and  realize  the  extent 
to  which  we  are  facing  a  life  and  death  struggle  where 
the  fate  of  this  great  nation  is  hanging  upon  our  indus- 
trial and  military  efforts. 

From  our  Allies  comes  the  appeal  for  fighting  men, 
for  technically  trained  men,  for  food,  for  ships,  for 
raw  material  for  munition  manufacture,  for  railway 
supplies,  for  rolling  stock,  for  fuel.  To  supply  each 
one  of  these  items  makes  a  drain  upon  our  economic 
and  industrial  resources. 

What  should  be  our  attitude  toward  non-essential 
industries? 

This  question  is  coming  forward  insistently  at  just 
this  time  and  there  is  much  divergence  of  opinion  in  its 
discussion. 

Manufacturers  who  own  and  manage  industries  that 
are  coming  to  be  generally  classed  as  non-essentials,  are 


pointing  out  that  their  businesses  must  not  be  allowed 
to  lapse  or  be  disturbed  for  they  will  be  needed  at  the 
close  of  the  war,  and  tire  expense  of  rebuilding  and  re- 
placing them  will  be  tremendous.  These  men  are  ask- 
ing for  government  contracts  of  one  kind  or  another  to 
keep  their  plants  going,  or  else  are  asking  for  raw  ma- 
terials and  fuel  to  keep  up  some  measure  of  their  regu- 
lar business.  Along  with  these  requests  they  point  out 
that  there  is  every  good  reason  why  practically  ever\-  in- 
dustry should  be  kept  going  and  none  be  allowed  to 
lapse.  In  other  words,  they  take  the  position  that  there 
IS  really  no  non-essential  industry  if  we  will  but  con- 
sider the  activity  of  the  country  as  a  whole  and  our 
export  trade,  and  look  forward  to  the  days  of  peace. 
Some  of  the  arguments  presented  are  these :  The  man- 
ufacturer  of  cheap  jewelry  says  that  his  industry  should 
be  kept  up  as  his  product  is  one  of  our  regular  exports 
to  the  western  coast  of  South  America,  and  is  one  of 
the  commodities  used  for  paying  for  Chilean  nitrate. 
He  says  that  in  spite  of  the  war  Chilean,  Peruvian  and 
Bolivian  women  desire  jewelry.  One  of  the  great 
sources  of  supply  is  the  United  States. 

The  candy  maker  says  that  his  product  is  a  food,  one 
that  is  highly  prized  by  our  soldiers  and  sailors  as  well 
as  by  a  large  part  of  the  civilian  population.  So  candy 
making  is  not  a  non-essential  industry. 

The  chewing  gum  manufacturer  says  that  the  chew- 
ing of  gum  relieves  nervous  tension  and  that  in  these 
disturbed  days  of  war  people  need  his  gum  more  than 
ever. 

The  silk  producer  claims  that  the  wearing  of  silk 
should  be  promoted  and  increased  in  order  to  release 
wool  and  cotton  for  military  needs.  This  may  be  a 
very  practical  viewpoint,  but  should  not  the  amount  of 
silk  permitted  for  a  gown  be  brought  down  to  a  mini- 
mum? To  cite  onh^  one  other  instance,  the  manufac- 
turers of  musical  instruments  claim  that  their  products 
are  needed  more  than  ever  to  assist  in  keeping  up  the 
spirits  of  the  people,  and  that  many  homes  can  now 
procure  a  piano,  phonograph,  or  other  instrument  be- 
cause of  the  increased  earnings  of  the  family  due  to  the 
war  prices  for  labor. 

The  above  are  typical  arguments   urged  as  reasons 
for  maintaining  so-called  non-essential   industries. 
*       *       *       * 

P.ut  this  is  the  question.  Have  we  sufficient  indus- 
trial strength  to  support  all  of  these  industries  And  at 
the  same  lime  produce  everything  needful  for  ourselves 
and  our  Allies  in  the  prosecution  of  the  war?  Can  we 
continue  all  or  any  part  of  the  non-essential  industries 
and  plant  the  increased  acreage  of  wheat  that  is  neces- 
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s<-ir\-  to  produce  the  cereal  food  for  ourselves  and  our  conveying   machinery   in   a    way   that   has   never   been 

Allies  next  winter?    Can  we  keep  all  of  the  non-essen-  needed  here  even  with  our  higher  priced  labor.   In  this 

tial   industries  going  and  turn   out    the   ships   that   we  issue  on  page  280  Mrs.  Harry  E.  Heustis  pointb  out 

nnist  ha\e  tcj  transport  our  troops  to  France,  keep  them  that  machines,  particularly  machine  tools,  have  always 

supplied  with  food,  clothing  and  fighting  material  and  been  designed  for  men,  and  that  there  must  be  modifi- 

feed  and  munition  our  Allies?    Can  we  keep  all  of  these  cations  when  women  are  employed.     She  tells  us  what 

industries  going  and  at  the  same  time  produce  the  nee-  we   should   have   recognized   at   once,   that   a  woman's 

essary  equipment  and  find  the  necessary  labor  to  im-  height  is  shorter  than  man's;  that  her  reach  is  less;  that 

prove  our  railroads  and  outfit  them  with  new  rolling  her  muscular  strength  is  not  so  great.     So  there  must 

stock?    Can  we  mine  and  transport  all  the  fuel  needed  he  provided  means  to  adapt  machine  operation  to  wo- 

ne.xt  winter,  and  still  maintain  these  non-essential  in-  man's  physical  powers,  and  above  all  lifting  and  tug- 

dustries?  ging  must  be  prevented. 


Each  one  of  these  questions  is  searching. 

There  can  be  but  one  answer.  If  we  can  produce 
everything  needful  for  the  prosecution  of  the  war  and 
keep  every  industry  going,  all  well  and  good.  We  should 
do  it.  But  if  a  choice  must  be  made,  if  we  must  decide 
between  food,  munitions,  fuel,  ships  and  railroad  ma- 
terial, and  jewelry,  chewing  gum,  silks,  musical  instru- 
ments, candy  and  similar  products,  there  can  be  but  one 
possible  answer. 

It  is  very  easy  to  understand  the  attitude  and  situa- 
tion of  the  man  who  has  built  up  a  big  business  produc- 
ing the  things  which  today  are  being  classed  as  non- 
essential. Such  a  man  is  entitled  to  our  sympathy.  But 
he  is  not  the  only  one  who  is  suffering,  and  the  curtail- 
ment of  his  business  is  a  pretty  small  price  to  pa\-  for 
upholding  the  nation  alongside  of  the  great  sacrifice 
of  the  young  men  who  are  entering  our  army  and  navy, 
thousands  of  whom  wdll  be  buried  in  the  soil  of  France 
before  even  this  year  ends. 

So  while  there  is  a  time  when  true  sentiment  is 
needed,  it  is  no  time  for  sentimentalit)'.  The  serious- 
ness of  the  Situation  is  such  that  manv  non-essentials 


A  glance  at  Mr.  George  F.  Zimmer's  article  on  page 
-69  gives  an  idea  of  some  of  the  ingenious  devices  that 
have  been  developed  for  handling  shells  from  the  me- 
dium sized  i8-pounders  up  to  the  12  and  15-inch.  Full 
advantage  has  been  taken  of  the  cylindrical  shape  of 
the  shell,  which  permits  of  easy  rolling,  and  also  of  the 
comparatively  short  length  which  allows  of  easy  slid- 
ing. With  well  designed  devices  but  little  physical 
effort  is  needed  to  move  shells  along  tracks  or  run- 
ways at  about  the  level  of  the  machine.  Some  of  these 
devices  are  completely  automatic  in  their  action. 

C)ther  groups  of  de\ices  are  those  v.'hich  elevate  or 
lower,  and  many  of  these  are  automatic,  having  been 
modeled  after  pre-war  installations  for  conveying  bulky, 
heavy  objects  like  barrels  of  sugar,  bags  of  cement  or 
coffee,  and  the  like. 

.'^till  another  group  of  devices  are  the  hand-moved 
:uid  power-driven  industrial  trucks,  particularly  of  the 
lifting  type,  which  have  grown  in  appreciation  in  Amer- 
ican factories  during  the  last  five  years. 

A  number  of  these  devices  have  their  origin,  so  far 
as  principle  and  early  development  is  concerned,  in  the 


rr,      J  ■  1      .         ,-     .^-       »  1  ■    „„i(r      factories  of  the  United  States,  but  application  has  gone 

must  go.    The  drownmg  man  hastens  to  divest  hunselt  >  l  t-  & 

forward  rapidly  in  England  due  to  the  special  needs  of 
producing  a  continuous  flow  of  war  munitions  and  the 


of  evervthing  that  tends  to  drag  him  under.  So  with 
us,  we  must  resolutely  push  aside  those  activities  that 
are  not  helping  to  win  the  war  until  the  time  comes 
when  we  are  exerting  all  of  the  industrial  and  economic 
jiower  that  we  need  to  reach  forward  to  victor}'. 


employment  of  women. 

Emphasis  is  given  in  the  article  to  the   fact  that  a 
large  percentage  of  the  time  actually  consumed  in  pro- 
ducing a  shell  is  taken  up  in  moving  it  from  machine 
to  machine,  or  process  to  process.    So  these  devices  for 
iimadlieg   and    C©ll¥eying    iVJauliUlCTJ        handling  and  conveying  play  a  ver\-  important  part  in 
MAJOR,  illustrated  article  in  this  issue  shows     the  continuous,  rapid  production  of  shells.     They  must 
with  much  ilhuninating  detail  methods  used  in     occupv  a  similar  place  of  importance  in  American  mu- 
Great    Britain    for    handling    shells    during  the     nition  plants.     Our  manufacturers  cannot  be  counseled 
processes  of  manufacture.     The  development  of  these     too  strongly  to  look  to  the  details  of  this  class  of  ma- 
devices  has  gone  much  further  there  than  here.     The     chinery,  especially  before  they  begin  to  employ  women 
reason  is  not  far  to  seek.    The  entrance  of  hundreds  of     in  large  numbers,  and  especially  as  the  continual  supply 
thousands  of   British   women  into   machine   shops   has     of  munitions — the  thin,  rapidly  flowing  stream — is  one 
made   it   necessarv   to   provide   hoisting,   lowering   and     that  is  the  most  effective  in  the  long  run. 
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Hercules  12-iincih  Lathe 

'T'HE  Hercules  12-inch,  screw-cutting  engine  lathe  has 
been  designed  for  the  tool  room,  experimental  de- 
partment and  for  light,  accurate  manufacturing  work. 
In  general  design  it  follows  standard  construction. 

The  bed  is  a  closely  ribbed,  box-type  section  pro- 
vided with  two  Vees,  one  to  guide  the  carriage,  the 
other,  at  a  lower  level,  to  guide  the  headstock  and 
tailstock.     The  material  in  the  bed  is  semi-stee 


nianently  bolted  in  any  desired  position.  This  design 
permits  the  vise  to  conform  to  a  round,  square  or  flat 
surface.  An  opposing  clamp  support  has  an  eye  bolt" 
with  a  heavy  nut  and  a  chain  passing  through  the  eye. 
The  base  of  this  support  is  similar  in  shape  to  that  of 
the  base  of  the  vise ;  the  manner  in  which  the  chain 
links  to  the  vise  base,  and  is  put  under  tension  by  the 


The  headstock  casting  is  designed  to  give  a  rigid 
support  to  both  front  and  rear  bearings.  The  cone 
is  finished  both  inside  and  out,  and  is  dynamically 
balanced.  The  spindle  is  hollow  bored,  made  from  a 
50-  to  60-point  carbon  crucible  steel  forging  and  is 
ground  to  size.  The  bearings  are  lubricated  by  a  chain 
oiling  system. 

The  tailstock  is  of  the  extension  barrel  type  to  pro- 
vide clearance  over  the  carriage  bridge  for  turning 
short  work.  It  has  a  side  adjustment  for  taper 
turning. 

The  carriage  is  gibbed  both  front  and  hack  and  has 
a  locking  device  to  clamp  it  to  the  bed  when  using  the 
cross  feed.  The  cross-feed  screw  is  provided  with  a 
micrometer  collar.  The  feeds  are  positively  driven  by 
change  gears  through  a  splined  lead  screw,  worm  and 
gear,  and  then  through  spur  gears  to  the  rack  through  a 
friction.  The  range  of  threads  that  can  be  cut  is 
from  3  to  -2  per  inch.  The  range  of  feed  per  inch  is 
i/io  times  the  threads.  The  spindle  s[)eeds  are  808, 
500,  326,  214,  95,  59,  38  and  25  r.p.m.  This  machine  is 
manufactured  by  the  Himoff  Machine  Company,  New 
York  Citv. 


PIPE    VISE 


eye  bolt  of  the  support  is  plainly  seen  from  the  illus- 
tration. 

Tlie  pipe  gripping  chain  of  the  vise  is  a  closed  link 
steel  chain  arranged  to  lock  the  pipe  against  a  double 
set  of  steel  pipe  jaws  by  a  single  movement  of  the  vise 
handle.  The  "Chaingrip"  vise  is  marketed  by  the 
Gerolo  Manufacturing  Company,  Old  Colony  Building, 
Chicago,  111. 


'Chaingrip"  Pipe  Vise 


A     I'lPF.  vise  marketed  under  the  name  of  "Chain- 
grip"  is  shown  in  the  accompanying  half  tone. 
The  base  support  is  in  the  form  of  an  inverted  V  having 
bolt  lug  feet  by  means  of  which  the  vise  can  he  per- 


Standardized  Factory  Buildings 
POXSIDERING  the  factory  building  as  the  largest 
^^  tool  used  in  construction  it  is  but  natural  that  some 
attempt  should  be  made  to  standardize  it  for  vari- 
ous kinds  of  factory  use.  Such  standardization  has  been 
carried  to  a  high  degree  by  The  Austin  Company,  Cleve- 
land, Ohio.  Obviously  the  reduplication  of  a  set  design 
would  lower  the  cost,  uphold  predetermined  quality  and 
<|uicken  the  process  of  erection  of  a  factory  building. 
.'-^o  the  Austin  Company  has  adopted  nine  types  of  vari- 
ous designs  varjing  in  width,  length  and  number  of 
.stories  covering  most  factory  needs. 

The  standardized  types  are  stripped  of  non-essentials 
and  the  construction  is  simplified  to  the  limit.  For  this 
reason  structural  steel  and  other  materials  usually  or- 
dered after  a  building  contract  is  signed  are  fabricated 
in  advance  and  carried  in  stock  ready  for  buildings 
when  they  are  ordered.     .\  system  of  storehousing  and 
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branch  oftice  service  permits  of  the  use  of  fabricating 
capacity  in  various  sections  of  tiie  United  States. 


ternating  or  separating  rolls  of  a  slightly  less  diameter. 
The  length  of  the  idler  roll  is  practically  the  combined 
length  of  the  series  of  bearing  rolls.  The  bearing  rolls 
and  their  separating  members  roll  upon  each  other's 
surface  thereby  avoiding  sliding  contact.  This  elimin- 
ation of  sliding  friction  reduces  the  consumption  of  lu- 
liricant  to  a  minimum. 


AN     .\rSI!N     STAXI 


One  of  the  advantages  of  this  t\pe  of  construction  is 
the  speed  of  erection.  Three  of  the  types  of  Austin 
standard  buildings  can  be  completed  in  30  working  days 
each,  others  in  60  days,  and  the  largest  in  slightly  longer 
periods. 


INTERIOR  OF   AN    AUSTIN    CUII.DING 

The  accompanying  illustrations  show  an  external  and 
internal  view  of  two  buildings  recentl}'  erected.  Since 
the  outbreak  of  war  this  company  has  completed  ap- 
proximately 130  structures  for  war  production,  includ- 
ing foundries,  steel  works ;  machinery  building  plants 
for  submarine  chasers,  airplanes,  tractors  and  muni- 
tions; and  mills  for  producing  chemicals  and  textiles. 


ioMer  iKearneg 
'T'HE  Planetary  Roller  Bearing  Company,  Chicago, 
■"^  Illinois,  is  placing  on  the  market  a  roller  bearing 
for  use  on  line  shafting  and  machinery  in  general  in- 
cluding automobiles  and  tractors.  This  bearing  is  called 
the  Planetary  Roller  Bearing  because  of  its  principal 
feature  of  design. 


'HE  No.  10  size  of  inu 
marketed  bv  the  St. 


.^i.  L'-iiis  i/un-iiiiig  machine 
Louis  Machine  Tool   Com- 


NO.    10   ST.    LOUIS   POLISHING    MACHINE 

pany,  St.  Louis,  Missouri,  is  shown  herewith.  Its  de- 
sign follows  standardized  lines.  The  arbor  diameter 
in  the  collars  is  U4  inches,  in  the  bearings  1^2  inches; 
distance  between  wheels  44  inches ;  length  of  bearings 
7  inches.  The  bearings  are  milled  and  fitted  in  keep- 
ing with  engine  lathe  practice :  the\'  have  large  oiled 
cellars  and  are  chain-oiling. 


T^'HE  feature  of  interest  in  the  centrifugal  pump  illus- 
trated  herewith  is  the  position  of  the  suction  open- 
ing; this  is  directly  beneath  and  parallel  with  the  end 
bearing.     This  arrangement  makes  it  possible  to  place 


PLANETARY     ROLLER    BEARIN 


In  construction  it  consists  of  a  series  of  plain  rollers 
fitted  end  to  end  and  arranged  to  revolve  within  a  cas- 
ing or  box  and  bearing  upon  the  shaft,  spindle  or  axle. 
This  series  of  bearing  rolls  is  held  in  alignment  by  al- 


END  SUCTION  CENTRIFUG.\L  PUMP 

a  pumping  unit  in  a  room  of  small  ground  area,  consid- 
erably smaller  than  where  the  suction  end  is  opposite 
the  outlet  end.    In  some  cases  it  also  facilitates  the  mak- 
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ing  of  pipe  connections,  sometimes  saving  elbows  and 
reducing  the  length  of  piping.  This  new  design  is  man- 
ufactured by  the  Wheeler  Condenser  &  Engineering 
Company,  Carteret,  N.  J. 


Milling  Machine  Dynamometer 

dynamometer    specially   designed    for   use   on   the 
machine    has    been    developed    by    Mr. 


R.  Poliakoff,  Room  711.  Flatiron  Building,  New  York 


the  table  and  at  right  angles  to  the  other  two.  So  the 
resultant  pressure  can  be  split  up  into  three  components, 
and  each  is  registered  on  a  separate  gage  of  the  instru- 
ment.   Two  of  these  gages  are  shown  in  Figure  ^. 

It  is  unnecessary  to  describe  in  detail  the  mechanism 
by  means  of  which  the  pressure  is  transmitted  from  the 
(able  to  the  various  hydraulic  gages.  It  is  sufficient  to 
say  that  the  pressure  causes  a  flow  of  liquid  to  register 
accurately  upon  the  gages  the  amount  of  the  pressure  in 
each  of  the  three  directions. 


HINE  TOOL  DVN-^MOMETER — GENERAL  DESIGN 


City.  The  general  design  of  the  instrument  is  shown  in 
the  accompanying  illustrations,  Figures  i  and  2.  It  is 
adapted  to  measure  the  pressure  exerted  in  milling  cuts 
resolved  into  three  components,  each  one  at  right  angles 
to  the  other  two.  In  this  respect  it  goes  much  farther 
than  the  usual  machine-tool  dvnamometer. 


The  instrument  is  adapted  to  determine  the  pressure 
required  for  various  milling  operations,  and  thereby  as- 
sist in  determining  the  strength  of  the  parts  of  milling 
machines  or  to  analyze  the  action  of  various  types  of 
cutters  or  the  degree  of  difficulty  for  cutting  the  various 
materials. 


Plastic  Refractory  for  Boiler  Baffles 

'T'HE  accompanying  illustrations  show  a  jointless  baffle 
*  made  from  a  refractory  mixture  manufactured  by 
the  Betson   Plastic   Fire  Brick  Company,   Rome,   New 


FIG.    2 — END    ELEVATION    OF    DYN AMO.METEK 

Its  operation  is  substantially  as  follows:  The  instru- 
ment is  mounted  on  a  foundation  plate  A  which  rests 
upon  the  table  of  the  milling  machine  and  is  attached 
thereto  by  bolts  in  the  usual  manner.  The  work  to  be 
milled  is  placed  on  the  auxiliary  table  B  and  made  fast 
thereto.  The  work  and  milling  cutter  are  then  brought 
together  and  the  cut  started. 

I  he  resulting  pressures  exerted  on  the  work  upon  the 
table  B  may  be  resolved  into  three  components. 

Referring  to  Figure  2,  the  horizontal  arrow  pointing 
in  the  right-hand  direction  indicates  the  direction  of  one 
of  these  components.  The  vertical  arrow  pointing  down- 
wardly toward  the  table  indicates  a  second  component. 
T  he  direction  of  the  third  is  parallel  with  the  surface  of 
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PLASTIC   FIREBKICK    IIAFFLES    IN    n.    &    W.   VERTICAL   HEADER   BOILER 

York,  and  marketed  under  the  trade  name  of  "Plastic 
Fire  Brick."  This  material  was  originally  introduced 
for  lining  boiler  furnaces,  and  is  compounded  of  refrac- 
tory materials  so  prepared  as  practically  to  eliminate 
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1(1  contraction  witli  clianges  in  temperature. 
1  is  sliijiped  in  barrels  in  a  moist  plastic  con- 
for  use.  In  forming  a  cross  baffle  for  a 
oiler  of  the  I'>.  <!v;  W.  t_\pe,  the  ordinary  cast- 
late  is  used  as  one  side  of  the  mold,  while 


HOW   MATERIAL  IS  PACKEFi  IX  TU  FORM   BAFFLES   IX   WATER  TUBE 
BOILERS 

the  other  side  is  made  by  thrusting  slats  in  through  the 
diagonals  between  the  tubes,  as  shown.  The  plastic  ma- 
terial is  then  poked  down  through  the  diagonals  to  fill 
the  space  between  the  cast  iron  baffle  plate  and  these 
slats.  It  is  sufficiently  plastic  so  that  it  can  be  forced 
out  sidewise  around  the  tubes,  fitting  the  latter  snugl\'. 

When  this  work  has  been  completed,  the  boiler  is  fired 
up  slowly,  the  criss-cross  of  slats  burns  out,  and  the 
plastic  material  is  dried  and  vitrified  in  place.  This  op- 
eration occupies  only  a  few  hours,  after  which  full  load 
may  be  put  on  the  boiler.  Inasmuch  as  the  boiler  comes 
up  to  full  steam  pressure  before  the  material  is  thor- 
oughly set,  the  expansion  of  the  metal  pushes  away  the 
soft  material  to  the  position  which  it  should  occupy 
when  the  boiler  is  hot,  and  while  the  boiler  will  draw 
away  from  the  material  in  cooling,  the  baffles  will  fit 
tightly  when  the  boiler  is  under  steam. 

In  forming  a  longitudinal  baffle,  blocks  of  wood  are 
placed  in  between  the  tubes,  above  and  below  the  space 
which  it  is  desired  that  the  baffle  shall  occupy,  thus  con- 
fining the  plastic  material,  which  is  shoved  in  from  the 
side  in  the  case  of  baffles  in  the  middle  of  the  tube  liank, 
or  from  underneath  or  overhead,  in  the  case  of  the 
baffles  at  the  bottom  or  top  of  the  tube  bank. 


*TpHE  Sarco  Company,  Inc.,  New  York  City,  X.  Y., 
^  has  just  placed  on  the  market  a  line  of  metal  gas- 
kets. There  are  three  forms  of  which  the  simplest  is 
for  cases  where  the  coupling  surfaces  are  relatively 
narrow. 


outside  diameter  of  which  is  a  trifle  less  than  the  diam- 
eter of  the  circle  on  which  the  inner  edges  of  the  bolt 
holes  lie  and  the  bolts  when  slipped  in  place  thus  center 
the  gasket. 

For  use  with  superheated  steam  the  gasket  is  made 
of  concentric  copper  rings.  If  the  gasket  is  to  be  used 
with  fluids  which  would  injure  the  copper  ring,  special 
gaskets  are  available  in  which  this  ring  is  surrounded  by 
one  of  lead  to  form  an  effective  seal  against  corrosive 
agents.  Sarco  metallic  gaskets  are  regularly  made  for 
pipe  size  from  i  to  20-inch  inclusi\e.  The  same  tvpe  of 
construction  is  applied  to  non-circular  gaskets,  such  as 
are  required  for  manholes,  digester  doors,  valve  chests, 
r:nd  the  Hke. 


leater  Unit 
A  METHOD  of  heating  enclosed  and  inaccessible 
^^  places  or  remote  corners  such  as  crane  cabs, 
valve,  pump  and  meter  houses,  and  similar  places  in  in- 
dustrial plants,  is  provided  by  means  of  steel  jacketed 
electric  heater  units  such  as  is  illustrated  herewith.    The 


SARCO     METALLIC 


For  use  on  tiange  connections,  where  the  surface  is 
broader,  the  gasket  element  is  surrounded  by  a  ring,  the 


CUTLER-HAMMER    SP.\CE    HEATER    UNIT 

unit  shown  has  a  500  watts  capacity  and  can  be  con- 
nected to  any  a.c.  or  d.c.  circuit  where  the  voltage  does 
not  exceed  250  volts.  As  many  units  as  are  required 
can  be  connected  in  the  same  way  that  electric  lamps 
are  placed,  either  singly  or  in  groups,  depending  upon 
the  amoinit  of  heat  required. 

The  units  are  flat  with  the  following  dimensions, 
3/18  X  1^2  X  23>]4  inches.  All  of  the  parts  are  en- 
closed and  no  porcelain,  cement,  asbestos  or  molded  in- 
sulation material  is  used.  Insulated  eyelet  holes  per- 
mit the  use  of  ordinary  screws  for  mounting;  terminal 
connectors  are  provided  at  each  end.  In  mounting, 
space  is  provided  between  units  and  between  unit  and 
the  surface  on  which  it  is  mounted  to  allow  for  a  good 
circulation  of  air. 

These  units  are  a  product  of  the  Cutler-Hammer  Mfg. 
Company,  Milwaukee,  Wisconsin. 
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'T'HE  accompanying  illustration  shows  the  Model  C 
type  of  electric  industrial  tractor  built  by  the  Lan- 
sing Company,  Lansing,  Michigan.  The  general  lines 
of  construction  are  plainly  shown.  The  operator's  plat- 
form and  seat  are  so  placed  that  he  may  either  stand 
or  sit  and  drive  the  machine  either  forward  or  back- 
ward with  equally  sure  control.  When  facing  forward 
the  steering  wheel  and  controller  are  at  the  operator's 
right.  When  the  lever  steer  is  used  the  lever  is  at  the 
right  and  the  controller  handle  is  at  the  left.  The  brake 
pedal  is  under  the  left  foot. 


of  trailer  load  4,000  to  5,000  pounds ;  speed  empt}-,  7  to 
8  miles  per  hour;  speed  with  load,  4  to  5  miles  per  hour ; 
weight  with  battery,  2,500  pounds;  length,  6  feet  8 
inches;  width,  3  feet;  height,  4  feet;  length  of  wheel 
base,  3  feet;  tread  of  wheels,  27  inches;  turning-  radius, 
~j  feet  6  inches. 


Spscial  Milliiiig  and  Drilling  MachnBe 
^    SPECLA.L  machine  designed  primarily  for  the  mill- 
■^^       ing  and  drilling  of  steering  knuckles  for  automo- 
biles is  illustrated  herewith.     It  is  intended  to  machine 
at  one  setting  the  surfaces  of  the  knuckles  and  also  to 


MODEL    C    L.\XSIXG    TRUCK 


The  material  used  in  the  construction  is  structural 
steel,  drop  forgings,  steel  and  bronze  castings.  All 
parts  are  made  with  jigs  and  templets.  W  earing  sur- 
faces are  hardened  and  ground  or  bronze  bushed. 

The  driving  a.xle  consists  of  a  steel  casting  enclosing 
the  drive  worm  and  gear,  the  differential  and  the  bear- 
ings in  an  oil  chamber.  The  differential  is  of  the  bevel 
gear  type  with  six  gears.  The  gears  are  of  high  carbon 
steel  in  the  smaller  tractor,  and  of  nickel  steel  in  the 
larger.  The  front  axle  is  of  cast  steel  of  standard  auto- 
mobile design,  with  steering  knuckles  having  liardened 
and  ground  knuclcle  pins  in  bronze  bushings. 

The  main  frame  is  a  four-inch  channel  in  one  piece 
bent  to  form.  Leaf  springs  are  mounted  on  the  front 
axle  ensuring  flexibility. 

The  brakes  are  external  acting  steel  bands  lined  with 
raybestos.  They  are  set  by  the  pedal  and  a  latch  holds 
them  set  or  permits  of  their  being  used  in  coasting  by  a 
slight  shifting  of  the  operator's  foot. 

The  motor  controller  and  brakes  interlock  in  such  a 
way  that  the  brakes  can  only  be  set  when  the  controller 
is  in  neutral.  When  the  brakes  are  set  the  controller  is 
locked  although  with  controller  in  neutral  the  brakes 
may  be  released  and  operated  freely  for  coasting. 

A  battery  compartment  ojjcns  at  the  end  and  the  bat- 
tery is  mounted  in  a  wooden  box  on  rollers. 

All  moving  or  wearing  parts,  as  wheel  hubs,  knuckle 
pins,  steering  gears,  etc.,  are  provided  with  oil  cups  con- 
veniently located. 

The  general  specifications  are  as  follows:     Capacity 


MOIJNE     .\IILLI\C.     AXll     IIRIILIXC.     MACHIXK 

drill  the  holes.  It  is  continuous  in  its  operation,  that  is, 
when  one  piece  is  being  milled  and  drilled  the  operator 
is  inserting  another  piece  on  the  revolving  table  and  get- 
ting it  read\-  so  that  when  the  first  piece  is  finished  the 
second  swings  into  place  and  the  cutting  commences. 
The  piece  just  finished  is  then  remo\ed,  another  put 
in  place  and  the  operation  is  continued. 

This  type  of  machine  is  adaptable  for  other  parts  and 
different  work  than  that  for  which  it  was  originally 
designed.  The  travel  of  the  spindle  can  be  increased 
or  decreased  within  a  considerable  range. 

The  general  specifications  of  the  machine  are:  Floor 
space  3x8  feet;  distance  from  floor  to  top  of  table 
36  inches;  shipping  weight  about  5,900  pounds.  The 
machine  has  four  spindles,  one  for  milling  and  three 
for  drilling.  One  drilling  spindle  is  driven  by  a  belt 
directly  from  the  driving  shaft,  the  others  are  driven 
by  spiral  gears.  The  spindle  feed  is  from  a  cam,  and 
the  throw  can  be  varied  to  suit  the  work.  The  milling 
spindle  has  a  large  taper  bearing  at  the  lower  end  to 
take  up  wear.  All  of  the  fast  running  bearings  are 
bronze  bushed.  The  work  table  is  22  inches  in  diam- 
eter and  revolves  automatically  one-sixth  of  a  revolu- 
tion after  the  tools  are  withdrawn,  thus  bringing  the 
work  in  position  for  the  next  operation.     .\  5J-2  horse 
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power  motor  is  necessarv  to  drive.  I'iiis  machine  is  a 
product  of  the  Mohne  Machinery  Comiiany,  Moline, 
Illinois. 

"Indestrincto"  Trucks 
AN  industrial  truck  dcsifjn  along  the  lines  of  "Indc- 
'*^  structo"  trunk  construction  has  just  been  i)laced 
on  the  market.  The  two  prominent  features  are:  first, 
three-ply  laminated  panels  made  from  hardwood  lumber 
glued  with  a  special  process  developed  in  trunk  makin 
and.    second,    especia" 


designed    hardware    including 


■  INDESTRUCTO       TRUCK 


pieces    to    give    rigidity  and    permanent 


ribbed    corner 
strength. 

The  illustration  shows  one  of  these  trucks  and  the  line 
is  made  by  the  National  Veneer  Products  Company, 
Mishawaka,  Indiana. 


Internal  Grinder 


A  NE\\'  t}pe  of  internal  grinder,  or  regrinder.  has 
■^"^  just  been  placed  on  the  market  by  the  Yi.  L. 
Schmidt  Company,  Davenport,  Iowa.  The  machine  is 
illustrated  in  the  accompan}'ing  halftone. 


Features  of  construction  include  a  boxed  section  bed 
with  wide  flat  bearing  surfaces  for  the  carriage.  The 
headstock  carries  a  spindle  6  inches  in  diameter  and 
izy,  inches  long.  The  carriage  is  gibbed  both  front  and 
back  and  bears  on  the  bed  throughout  its  entire  length. 
The  cross  slide  of  the  carriage  has  a  bearing  surface  22 
inches  long  by  8  inches  wide.  The  carriage  is  reversed 
by  means  of  a  pair  of  tumbler  gears  operated  from  a 
gear  on  the  driving  pulley.  The  feed  rod  carries  a  three- 
step  cone  giving  three  changes  of  speed  for  the  move- 
ment of  the  carriage.  The  angle  plate  on  the  carriage 
has  a  separate  front  plate  with  a  device  by  means  of 
which  the  angle  plate  may  be  raised  and  lowered.  This 
construction  facilitates  the  centering  of  work. 

The  counter  shaft  attached  to  the  bed  of  the  machine 
is  fitted  with  ballbearings.  The  range  of  grinding  is 
from  2' 2  to  8  inches  in  diameter,  and  up  to  15  inches 
in  length. 
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/ ' icc-Prcsidcnt,  Craves  Engineering  Conif'any 
•  I  'HE  difficulty  of  obtaining  coal  should  bring  to  the 
attention  of  executives  the  advisability  of  investi- 
gating their  power  plant  conditions  and  the  waste  of 
sleam  throughout  the  works.  Owing  to  constant  asso- 
ciation, wasteful  conditions  often  escape  attention  or  are 
considered  unimportant.  Few  realize  that  losses  may 
be  continuous  throughout  the  24  hours  of  the  day. 

Improvements  can  be  made  in  the  boiler  room  by 
means  of  detailed  mstructions  to  the  firemen,  and  by 
I  etter  maintenance  of  the  boiler  and  furnace  walls,  but 
the  supervision  should  not  stop  there.  It  should  follow 
all  the  steam  pipes  to  their  end,  and  should  include  the 
uses  made  of  condensed  steam. 

As  an  example  of  what  can  be  done  in  curtailing 
losses,  the  following  table  is  presented  to  show  what 
has  been  done  in  a  plant  of  600  h.p.  rating. 

The  comparisons  given  are  in  boiler  horse-power. 
There  was  more  than  a  corresponding  saving  in  coal, 
due  to  a  substantial  increase  in  boiler-room  efficiency, 
but  the  comparison  is  not  so  clear,  because  of  variations 
in  the  quality  of  the  coal  burned  during  the  period  under 
super\ision.  However,  during  this  period  of  supervi- 
sion, the  saving  in  coal  was  equivalent  to  three  times 
the  cost  of  the  equii)ment  used  plus  the  engineering 
counsel. 

The  steam  generated  in  the  six-hour  period  between 
6  a.  m.  and  noon  each  da}",  represents  the  useful  work 
plus  the  distribution  losses,  while  the  steam  generated 
in  the  six-hour  period  between  midnight  and  6  a.  m.  each 
day,  represents  the  distribution  losses  only.  The  differ- 
ence represents  the  useful  work,  or  net  load. 

AVEF.'\GE     HORSEPOWER    DEVELOPED    BY    BOILERS     DURING     TWO     FIVE- 
MONTH    PERIODS. 

Pre\  ious  to  supervision  During  supervision 

191S-1916  1916-1917 

Net  Net 

load, 
average 
horse- 
power 


Month 
October   .. 
No\  ember 
December 
January 
[■"ebruarv 


Total 
toad 
4.W 
^76 
6^1 
647 
686 


Distri- 
bution 
losses 
347 
439 
504 
511 
503 


147 
136 
183 


Total 
load 
41^ 
495 
6^6 
638 
690 


Distri- 
bution 
losses 
180 
241 
380 
435 
4.S7 


load, 

average 

liorse- 

power 

232 

254 

256 

203 

233 


B.  L.   SCHMIDT  CO.   INTERN.\L  GRINDER 


Total    3.010       2,304  706  2.871        1,693        1. 178 

Average    ...     602  461  141  574  339  235 

Percentages.     100  76  24  100  59  41 

It  will  be  noted  that  the  net  load  on  the  boilers  was  in- 
creased from  24  per  cent,  of  the  total  load  to  41  per 
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cent.;  that  is.  the  efficiency  of  distribution  anci  utiliza- 
tion was  increased  71  per  cent. 

The  plant  was  ^\■orking  on  war  orders  at  more  than 
full  time.  Because  of  increased  boiler  efficiency  in  pro- 
ducing steam,  and  a  decrease  in  the  losses  in  the  use  of 
steam,  and  in  spite  of  a  67  per  cent,  increase  in  net  load, 
the  installation  of  additional  boiler  capacity  was  avoided. 


»usiness 


Itai 


With  the  first  of  the  year  the  Economy  Engineering 
Company,  Chicago,  Illinois,  has  opened  its  own  office 
at  85  Murray  Street,  New  York  City,  with  Mr.  A.  D. 
W'hite  in  charge. 

The  Detroit  Steel  Products  Company,  Detroit,  Mich- 
igan, has  recently  put  out  a  folder  giving  details  of 
construction  and  operation  of  the  Fenestra  straight  line 
sash  operator. 

The  Permutit  Company,  30  East  42nd  Street,  New 
York,  N.  Y.,  manufacturers  of  water  softening  and 
water  rectification  apparatus,  announces  its  removal  to 
440  Fourth  Avenue,  New  York,  N'.  Y. 

The  Bacharach  Industrial  Instrument  Compan}^  of 
Pittsburgh,  Pennsylvania,  has  issued  Catalogue  "E"  de- 
scribing Hydro  Gas  IMeters.  It  contains  a  review  of 
methods  employed  for  measuring  gases,  such  as  impact 
and  pitot  tubes,  orifices,  nozzles,  venturi  tubes,  etc. 

Mr.  Daniel  Bloomfield,  who  is  well  known  to  readers 
of  IxDUSTRi-^L  AI.-W-AGEMENT,  is  now  head  of  the  Indus- 
trial SerA'ice  Department,  Division  of  General  Service 
of  the  Emergency  Fleet  Corporation  of  the  United 
States  .Shipping  Board. 

The  Farnsworth  Company,  Conshohocken,  Pennsyl- 
vania, has  recently  brought  out  a  catalog  in  the  form 
of  24  sheets  describing  the  twelve  types  of  machines 
for  handling  condensation  built  by  the  firm.  Each  sheet 
is  illustrated  by  an  outline  drawing  showing  a  particu- 
lar machine  or  its  application. 

Mr.  James  A.  Harris,  Jr.,  for  many  years  advertis- 
ing manager  of  the  White  Company,  has  resigned  to 
accept  a  commission  as  Captain  in  the  Quartermaster 
Corps.  He  has  been  succeeded  by  Mr.  Millard  H.  New- 
ton, who  has  been  connected  with  the  company's  ad- 
vertising department  for  the  past  five  years. 

Bulletin  No.  7,  describing  the  Chapman  Floatmg  Agi- 
tator has  just  been  issued  by  the  Chapman  Engineering 
Company,  Mt.  \'ernon,  Ohio.  The  device  can  be  ap- 
plied to  an  ordinary  hand-poked  gas  producer,  convert- 
ing it  into  a  semi-mechanical  machine,  to  increase  the 
gasification  and  improving  the  quality  and  uniformity 
of  the  gas. 

The  Marion  Machine,  Foundry  &  Supply  Company 
has  taken  over  the  entire  business,  good  will,  patterns, 
patents  and  drawings  of  the  Planet  Steam  Specialty 
Company.  The  line  of  soot  blowers  for  all  kinds  of 
water  tube  boilers  made  by  the  Planet  Comi)any  will  be 
still  further  developed  and  adapted  to  all  types  of  boilers. 

The  Fellows  Gear  Shaper  Company,  Springfield, 
\  ermont,  has  just  brought  out  a  fourth  edition  of  its 
treatise  "The  Stub-Tooth  Gear."  This  booklet  has  had 
an  appreciative  reception  by  engineers  and  designers  in 
its  previous  editions  for  it  deals  in  an  interesting  man- 
ner with  the  comparative  advantages  and  efficiencies 
cf  the  i4>4-invoIute  tooth  and  the  20-degree  stub  tooth 


for  machine   cut  gears.     This   fourth  edtion  has  been 
revised  and  enlarged. 

Mr.  C.  H.  Andrews,  assistant  to  the  president  and 
chief  engineer  of  the  North  Carolina  Public  Service 
Company,  Greensboro,  N.  C.,  has  been  appointed  gen- 
eral superintendent  of  the  Southern  Utilities  Company, 
which  corporation  operates  under  management  of  The 
J.  G.  Whhe  Management  Corporation.  New  York. 

Mr.  Frank  J.  Foley,  Manager  of  the  Mining  Section 
of  the  Industrial  Department.  Westinghouse  Electric  & 
Manufacturing  Company,  has  accepted  a  position  as 
Manager  of  the  Mining  and  Traction  Department  of 
the  Edison  Storage  Battery  Company,  located  at 
C)range,  N.  J. 

The  Trussed  Concrete  Steel  Company.  Youngstown, 
Ohio,  has  just  put  out  a  24-page  catalog  illustrating  and 
describing  standardized  shop  structures  built  up  from 
standard  stock  units.  Industrial  plants,  warehouses, 
dining  halls,  factor}-  hospitals  and  other  buildings  are 
shown,  together  with  several  pages  of  details  of  this 
type  of  standardized  construction. 

The  Barrett  Compam-,  Buffalo,  New  York,  has 
brought  out  an  eight  page  folder  devoted  to  the  use  of 
Barrett  specification  roofs  for  dye  manufacturing  plants. 
In  particular  the  folder  deals  with  roofs  of  the  plant 
of  the  National  Aniline  &  Chemical  Company,  Inc..  one 
of  the  largest  concerns  in  the  American  dye  industry. 

The  Greenfield  Tap  and  Die  Corporation,  Greenfield, 
Massachusetts,  has  issued  a  24-page  booklet  on  the 
W'ells  self -operating  die.  There  is  a  profusion  of  illus- 
trations and  many  of  these  are  taken  directly  from  the 
manufacture  of  munitions.  In  addition  to  describing 
the  construction  of  the  dies,  and  giving  their  advan- 
tages, there  are  several  pages  of  details  especially  use- 
ful in  ordering  parts  for  renewal. 

Mr.  Uldric  Thompson,  formely  Chief  Engineer  of  the 
International  Steel  &  Ordnance  Corporation  and  who 
lias  up  to  recently  been  serving  in  an  advisory  capacity 
in  equipping  the  new  Artillery  .Ammunition  Assembling 
plant  at  Rock  Island  Arsenal,  has  opened  an  office  at 
!20  Broadway,  New  York,  under  the  firm  name  of 
Uldric  Thompson,  Jr.,  Incorporated,  Consulting  and  In- 
dustrial Engineers. 

Mr.  W.  C.  .\ustin,  auditor  of  the  Eastern  Pennsyl- 
vania Railways  Company,  Pottsville,  Pennsylvania,  has 
been  elected  assistant  secretary  and  assistant  treasurer 
of  that  company.  In  1917  Mr.  .\ustin  was  transferred 
from  the  staff  of  traveling  auditors  of  The  J.  G.  White 
Management  Corporation,  New  York,  N.  Y.,  to  the 
accounting  department  of  the  Eastern  Pennsylvania 
Railways  Company,  which  company  is  being  operated 
\i\  The  J.  G.  White  Management  Corporation. 

A  notable  publication  is  the  first  anniversary  port- 
folio of  the  Magnesia  .Association,  under  the  title  "Let 
85%  Magnesia  Defend  Your  Steam."  The  book  is  an 
assemblage  of  all  the  educational  publicity  regarding 
this  insulation  which  has  been  appearing  continuously 
(luring  1917  in  many  technical  papers,  as  well  as  the 
Salurdav  Evening  Past.  It  is  a  series  of  presentations 
of  the  nature  and  applications  of  85%  Magnesia  as  insu- 
lation for  steam  pipes  and  boilers.  A  copy  will  be  sent 
on  request  to  the  Secretary  of  the  .Magnesia  Association 
of  America,  702  Bulletin  Building,  Philadelphia,  Penn- 
svlvania. 
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We  hold  ourselves  ready  to  supply — usually  by  return  of  post— the 
full  text  of  every  article  indexed  in  the  preceding  pages,  in  the  original 
language,  together  with  all  accompanying  illustrations;  and  our  charge 
in  each  case  is  regulated  by  the  cost  of  a  single  copy  of  the  journal  in 
which  the  article  is  published.  The  price  of  each  article  is  indicated  by 
the  letter  following  the  number.  When  no  letter  appears,  the  price  of 
the  article  is  20  cents.  A  denotes  a  price  of  40  cents;  B.  60  cents; 
C.  80  cents;  D.  $1.00;  E,  $1.20;  F.  $l.(iO.  The  letter  N  indicates  that 
copies  are  not  readily  obtainable  and  that  particulars  as  to  price  will 
be  supplied  on  application.  Certain  journals,  however,  make  large  extra 
charges  for  back  numbers.     In   such  cases  we  may  have  to  increase  pro- 
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portionately   the    normal    charge    given    in    the    Index.      In    ordering,   care 
should  be  taken   to  give   the   number  of  the  article  desired,  not  the  title 

Serial  publications  are  indexed  on  the  appearance  of  the  first  in- 
stallment. 

CARD  INDEX. — These  pages  are  issued  separately  from  the  Maga- 
zine, printed  on  one  side  of  the  paper  only,  and  in  this  form  they  meet 
the  exact  requirements  of  those  who  desire  to  clip  the  items  for  card- 
index  purposes.  Thus  printed  they  are  supplied  to  regular  subscribers 
of  iNDt'STRiAL  MANAGEMENT  at  10  ccnts  per  moHth.  or  $1.00  a  year; 
to  non-subscribers,  25   cents  per  month,   or  §3.00  a  year. 

PUBLICATIONS  REGULARLY  REVIEWED  AND  INDEXED 


Rec 


E  Cb  Bait 
E  Cb  Phila 
E  Cb  St  L 
Econ  Geol 
Eff  Soc  Jl 
Elec  Jl 
Elec'n 
Elec  Rev 
Elec  Rev  Chi 
Elec   Rv  TI 
Elec  Wld 
Eng  &  Con 
Eng  &   Min  Jl 
Eng  Ed 
Eng  Ne 
Engng 
Engr 
Eng  Rv 
Engr  Soc  Penn 

Fkn  Inst  Jl 

Flying 

Fndry 

Gen  Elec  Rev 

Ht  &  Vtg  Xrag 
Ice   &  Refrig 
111  Eng  Soc 
Imp  Inst  Bui 
Ind  Man 
InstAut  Engrs 
Inst  Rad  Engrs 
Inst  San   Engrs 
Instn  C  E 
Instn  E  E 
Instn  E  &  S  Scot 


ARRANGED  I\  ORDER  OF  THEIR  ABBREVIATIONS 


Aerial  Age  Weekly 

AERA 

Aeronautics 

Amer.  Institute  of  Chemical  Engineers 

Amer.  Institute  of  Electrical  Engineers 

Amer.  Institute  of  Mining  Engineers 

Amer.  Institute  of  Metals 

Amer.   Economic  Review 

Amer.   Electro-Chemical  Society 

Amer.  Foundrymen's  Association 

Amer.  Iron  &  Steel  Institute 

Amer.  Journal  of  Public  Health 

Amer.  Journal  of  Science 

Amer.  Machinist 

Amer.  Road  Builders'  Association 

Amer.  Railway  Bridge  &  Building  Association 

Amer.  Society  of  Heat.  &  Vent.  Engrs. 

Amer.  Society  of  Marine  Draftsmen 

Amer.  Society  of  Naval  Engineers 

,\mer.   Society  of  Refrig.   Engineers 

Amer.  Society  of  Testing  Materials 

Amer.  Wood  Preserv.  Association 

Amer.  Water  Works  Association 

Amer.  Railway  Engineering  Association 

Amer.  Railway  Mas.  Mech.  Assn. 

Architectural   Forum 

Architectural  Record 

Amer.  Society  of  Civil  Engineers 

Amer.  Society  of  Mechanical  Engineers 

Association  of  Engineering  Societies 

Association  of  Iron  &  Steel  Elec.  Engrs. 

Australian  Mining  Standard 

Automobile 

Autocar 

Brooklyn  Engineers'  Club 
Boston  Society  of  Civil  Engineers 
Better  Roads  and  Streets 
Brass  World 
Blast  Furnace  &  Steel  Plant 

Canadian  Engineer 

Canadian   Mining  Journal 

Canadian    Society   of   Civil    Engineers 

CaSMCr's   Engineering  Monthly 

Central   Railway   Club 

Chemical  Engineering  and  Mining  Review 

Civil  Engineers  Society  of  St.  Paul 

Coal  Age 

Colliery  Guardian 

Colorado  School  of  Mines  Magazine 

Columbia  University  Quarterly 

Compressed  Air  Magazine 

Commercial  Vehicle 

Commonwealth  Engineer 

Concrete 

Contracting 

Contractor 

Cornell  Civil  Engineer 

Chamber  of  Mines  of  West  Australia 

Engineers'  Club  of  Baltimore 

Engineers'  Club  of  Philadelphia 

Engineers'  Club  of  St.  Louis 

Economic  Geology 

Efficiency  Society  Journal 

Electric  Tournal 

Electrician 

Electrical  Review 

Electrical  Review 

Electric  Railway 

Electrical    World 

Engineering 

Engineering 

Engineering  . ^ 

Engineering  News-Record 

Engineering 

Engineer 

Engineering  Review 

Engineers  Society  of  Pennsylvania 

Franklin  Institute  Journal 

Flying 

Foundry 

General  Electric  Review 

Heating  and  \'entilating  Magazine 
Ice  &  Refrigeration 
Illuminating  Engineering  Society 
Bulletin  of  the  Imperial  Institute 
Industrial  Management 
Institute  of  .Automobile  Engineers 
Institute  of  Radio  Engineers 
Institute  of  Sanitary  Engineers 
Institution  of  Civil  Engineers 
Institution  of  Electrical   Engineers 
Inst,  of  Engrs.  &  Shpbldrs.  of  Scot. 


Chicago 
lournal 

nd  Contractin 
^.,..s  -nd  Mining  Jo 
ering  Education 


Instn  Mun  &  Cnty  Engrs 

instn  Mech  Engrs 

Inst  Met 

Instn  Min  Engrs 

Instn  Min  &  Met 

Int  Mar  Eng 

Iron  Age 

Ir  &  CI  Trds  Rev 

Iron  Trd  Rev 

TI  Actcy 

jl  Geol 

Jl  Ind  &  Eng  Chem 

La  Eng  Soc 

La   Nat 

L  S  Min  Inst 


Ma 
Mfrs   Re 


Engs 


Eng  &  Nav  Arch 
Mar   Rev 
Mas   Boil    Mkrs  Assn 
M   C  B   A 
Mech  Eng 
Mech    Wld 
Met  &   Chem  Eng 
Min   Mag 

Min  &  Met  Soc  .-\m 
Min  &  Sci  Pr 
Mun    Eng 
Mun   Engrs  J I 
Mun  Jl 

Nat  Assn   Corp  Schls 

Nat  Engr 

Nat    Lime    Mfrs    Asst 

Nature 

NEC  Instn 

N  E  Rd  Cb 

N   E  Wr  Wks  Assn 

N   Y  Dept   Labor 

N  Y  Rd  Cb 

Per-Way   Instn 

Phil    Tl    Sci 

Power 

Pwr    Pt    Eng 

Prof   Mem 


Inst,  of  Munic.  &  County  Engrs. 
Institution  of  Mechanical   Engineers 
Journal  of  the  Institute  of  Metals 
Institution  of  Mining  Engineers 
Institution  of  Mining  &  Metallurgy 
International  Marine  Engineering 
Iron  Age 

Iron  &  Coal  Trades  Review 
Iron  Trade  Review 

Journal  of  Accountancy 

Journal  of  Geology 

Journal  of  Indust.  &  Eng.  Chemistry 

Louisiana  Engineering  Society 

La  Nature 

Lake  Superior  Mining  Institute 

Machinery 

Manchester  .\ssn.  of  Engineers 

Manufacturers*   Record 

Engineer  &  -Vaval  Architect 


Ma 


Re 


Master  Boiler  Makers'  Association 

Master  Car  Builders'  Association 

Mechanical  Engineering 

Mechanical   World 

Metallurgical  &  Chemical  Engineering 

Mining  ilagazine 

Mining  &  Metallurgical  Soc.  of  Amer. 

Mining  &  Scientific  Press 

^Municipal  Engineering 

Municipal   Engineers'  Journal 

Municipal  Journal 


National  Lime  Manufacturers'  . 

Nature 

N-E  Coast  Institution 

New  England  Railroad  Club 

New  England  Water  Works  Ass 

New  York  State  Dept.  of  Labo 

New  York  Railroad  Club 

Permanent-W'ay  Institution 

Philippine  Journal  of  Science 

Power 

Power  Plant  Engineering 

Professional  Memoirs 


Roy    Un    Ser   Instn 

Ry  Age    Gaz 

Ry  Cb    Pitts 

Ry  Engr 

Ry  Gaz 

Ry  &   Loco  Eng 

Ry  Mech    Engr 

Ry  Rev 

Ry  Sig  Engr 

S  A  E 

Schl  Min  Qly 

Sfty  Eng 

Sib   Tl    Eng 

So  Af    Inst   Engrs 

Soc  Nav  Arch  &  Ma 

Soc   Pro    Sci   Man 

S  &  S  W  Ry  Cb 

St  L  Ry  Cb 

Stev  Indie 

Stl    &    Iron 

Surv'r 

Tel  Engr 
Telephony 
Times  Eng  Supp 
Tmwy  &   Ry   Wld 


Univ   Kan 
Univ   Minn 
Univ  Mo 
U  S   Bur  Mines 
U  S  Bur  Stds 
U  S  Dept  As, 
U   S   Geol    Surv 
U    S    Nat   Inst 

West    Eng 

West   Ry   Cb 

West  Scot  I  &  S  Inst 

West   Soc   Engrs 

Wis  Engr 

Wore   Poly  Inst  Jl 


Quarry 

Royal  L^nited  Service  Institution 

Railway  -Age  Gazette 

Railway  Club  of  Pitt=burgh 

Railway  Engineer 

Railway  Gazette 

Railway  &  Locomotive  Engineering 

Railway  ^lechanical  Engineer 

Railway  Review 

Railway  Signal  Engineer 

Society  of  .Automobile  Engineers 
School  of  Mines  Quarterly 
Safety  Engineering 
Sibley  Tournal  of  Engineering 
South  African  Instn-'of  Engineers 
Engr    Society  of  Naval  Arch.  &  Jla".  Engrs. 
Soc.  to  Promote  Sci.  of  Management 
Southern  &  Southwestern  Railway  Club 
St.  Louis  Railway  Club 
Stevens  Indicator 
Steel  &  Iron 
Surveyor  &  Municip.  &  County  Engr. 

Telephone  Engineer 

Telephony 

Times  Engineering  Supplement 

Tramway  &  Railway  World 

Univ.  Colo.  Journal  of  Engineering 

University  of  Illinois 

L^niversity  of  Kansas 

University  of  Minnesota 

University  of  Missouri 

U.  S.  Bureau  of  Mines 

U.  S.  Bureau  of  Standards 

U.  S.  Dept.  of  Agriculture 

U.  S.  Geoloeical  Survey 

U.  S.  Naval  Institute 

Western  Engineering 

Western  Railway  Club 

West.  Scotland  Iron  &  Steel  Inst 

Western  Society  of  Engineers 

\\'isconsin  Engineer 

Worcester  Polytechnic  Inst.  Journal 
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The  following  pages  form  a  descriptive  index  of  the 
leading  and  special  articles  of  permanent  value  pub- 
lished currently  in  the  Transactions  of  all  the  im- 
portant engineering  societies  of  both  Europe  and 
America,  and  in  all  the  leading  engineering  journals  ot 
the  world  in  the  English,  French^^  Dutch^  Italian  and 
( I  )   The  title  of  the  article, 

(2)  The  name  of  its  author, 

(3)  A  descriptive  abstract, 


Spanish  languages,  as  far  as  possible  on  account  of  war. 
The  term  descriptive  is  used  because  the  definite  pur- 
pose of  each  index  note  is  to  indicate  clearly  the  char- 
ter and  purpose  of  the  article  or  paper  described;  and 
with  that  in  view  we  give  the  following  essential  infor- 
mation about  every  publication: 

(4)  Its  length  in  words, 

(5)  Where  published, 

(6)  When  published, 
(7)    We  supply  the  article  itself,  if  desired. 

^  The  full  text  of  every  article  described  in  the  opposite  page,  where  also  the  full  titles  of  the  principal 
Index,  together  with  all  its  illustrations,  can  usually  be  journals  indexed  are  given.  This  list  is  subject  to  change 
supplied  by  us.     .See  the  Explanatory  Note -given  on  the      fiom  time  to  time.  ' 

,    NoTE_--The  Index   is  conveniently  classified  into  the  possible,  within  a  few  minutes'  time  each  month   to  learn 

larger  divisions  of  engineering  science,  to  the  end  that  promptly  of  every  important  article  published  anvwhere 

the  reader  may  quickly  turn  to  what  concerns  himself  in  the  world,  in  any  language,  upon  the  subjects  claiming 

and  his  special  branches  of  work.     By  this  means  it  is  one's  special  interest. 


Industri.'\l  M 
Mechanical  Engineering 
Electrical  Engineering 
Civil  Engineering    .... 


Divisions  of  the  Engineering  Index 

■\^:-?5_^i^_^^   P^p  337         Marine  and  N-aval  Engineering Page  347 

"      339         Mining  and   Metallurgy 

"'      342         Railway  Engineering 

• "      344         Street  &  Electric  Railway.^ 

l>ooK  Notices   Page  352 


347 
350 
3. SI 


EDUCATION 
Apprentices 

Report  of  the  Committee  on  the  Edu- 
cation of  Apprentices.  Also  Report  of 
Deputation  to  the  Board  of  Education 
(84237  N).  30  pp.  NEC  Instil,  Trans- 
Jan.,  1918. 
Apprenticeship 

-^  p  p  r  e  n  t  i  ssage  Et  Preapprentissauc 
(84598  C-f-D).  M.  A.  Jully.  11,000  w. 
Bui  Soc  D'Encouragement  Pour  L'lndus- 
trie  Nationale— Nov.-Dec,  1917.  Appren- 
ticcsliip  and  allied  problems  for  workers. 
Chemical  Engineers 

The  Training  and  Work  of  the  Chemi- 
cal Engineer  (84492  N).  58  pp.  Faradav 
soc,  Trans— Dec,  1917.  .\  general  dis- 
cussion introduced  b\-  .Sir  Robert  Mad- 
field. 
Corporation  Schools 

Activities  of  the  National  .Association 
of  Corporation  Schools  (84333  A).  F.  C. 
Henderschott,  with  discussion.  17  pp. 
.^f  >  Rd  Cb,  Pro-Jan.  18,  1918.  Train- 
ing of  apprentices. 
Engineers 

Present- Day  Conditions  .-Vre  Forcing 
the  Engineer  to  .Assume  New  Responsi- 
bilities (84006),  C.  R.  Mann.  2000  w. 
EiiK  News-Rec— Jan  31,  1918.  The  needs 
01   engineering  education. 

La  Responsibilidad  Profesional  Del  In- 
genierc  Y  Del  Arriuitects  (84=180  D).  M. 
Durrieu.  15000  w.  Anales  Sociedad  Cien- 
tifica  Argentina— July-.Aug..  1917.  Pro- 
fessional responsibilities  of  engineers. 
t-quipment  Dept. 

I^'iuipmcnt  Department  of  a  Railroad 
and  Advantages  It  OITcrs  to  Young  .Men 
Who  Want  to  Follow  a  Mechanical  Line 
and  Why  .Some  Men  Succeed  in  Life 
'.«4.=;2C)  A).  F.  W.  Brazier,  with  discus- 
sion.   20  pp.    Cen  Rv  Cb,  Pro-Jan.,  1918. 


Foundrymen 

The  School  End  of  the  Job  in  Training 
Foundrymen  (84410  N).  Clifford  B.  Con- 
nelley.  14  pp.  A  I  Mt,  Jl^Dec,  1917. 
The  industrial  trend  of  education  and  the 
effect  upon   the   foundry  industry.  ' 

Industrial  Training 

The  Effect  of  the  War  on  Engineering 
Education     (84072     A).       C.     R.     Mann. 
1800  w.     Met  &  Chem  Eng— Feb.  i,  1918. 
Conclusions  from  e.xtensive  study. 
Indexing 

Some  Suggestions  on  Filing  and  Index- 
ing (84527  N).     Frank  E.  Lathe.  8000  w. 
Can  Min  Inst.  Trans — 191 7.     The  systems 
and  their  applications. 
Japan 

La  Formation  Des  Ingenieurs  Au  Japon 
(84588  C-f  D).  H.  Chevalier.  4000  w.  Bui 
Soc  Ingenieurs  Civils  De  France — May, 
igi".  Organization  of  Japanese  engineers 
in  relation  to  educational  institutions. 
Courses  of  study  recommended. 
Research 

Industrial  Research  (84395  ^^)-  Cecil 
H.  Desch,  with  discussion.  Plates.  20 
pp.  West  Scot  I  &  S  Inst,  Jl— Oct-Noy.. 
1917.  Need  of  provision  for  industrial 
and  technical  research,  especially  referring 
to  England. 

Efficiency  in  Industrial  Research  (84277 
.A").  Charles  W.  Hill.  3000  w.  Met  & 
Chem  Eng^Feb.  15.  1018.  Important  fac- 
tors in  the  operation  of  a  research  labora- 
tory. 
Social  Training 

.■\  Plea  for  Definite  Training  for  Social 
Responsibility  by  .Means  of  Our  Educa- 
tional Institutions  (84528  N).  C.  V.  Cor- 
less.  15  pp.  Can  Min  Inst,  Trans — 1917. 
Sociological  problems  discussed. 


Trade  Schools 

Industrial  E.xperience  of  Trade-School 
Girls  in  Massachusetts  (84231  .\^.  263  pp. 
U  S  Dept  Labor,  No.  215— Oct..  1917.  The 
problems ;  new  questions  involved ;  ex- 
perience and  wages ;  conclusions. 

Training  Workmen 

Training  of  Workmen  for  Positions  of 
Higher  Responsibility  (84348  D).  F.  C. 
Stanford.  11  pp.  AT  M  E,  Bui— Feb., 
1918.  Educational  work  to  improve  the 
human  factor  in  industry. 

War  EfTects 

Effect  of  the  War  on  Engineering  Edu- 
cation (84218).  C.  R.  Mann.  1800  w. 
Power — Feb.  12,  1918.  Closer  cooperation 
between  school  and  industry. 

FINANCE  AND  COSTS 
British  Industry 

Wages  and  Profits  in  British  Industry 
(84144  A).  E.  L.  Good.  1500  w.  Engr — 
Jan.  18,  1918.  Labor's  mistaken  idea  that 
capital  fakes  a  large  share  of 'the  pro- 
ceeds of  industry  and  how  to  remove  the 
delusion. 
Cost  Keeping 

Cost  Keeping  and  Construction  .Ac- 
counting (84435).  G.  Ed.  Ross.  Before 
N-W.  Soc  of  Engrs.  3500  w.  Eng  & 
Con — Feb.  20,  1018.    Outlines  methods. 

Cost  of  Keeping  for  Sand  and  Gravel 
Producers  (84434).  Halbert  P.  Gillette. 
Read  before  Nat.  Assn.  of  Sand  &  Gravel 
Producers.  1400  w.  Hng  &  Con — Feb. 
20,  1918.  Salient  features  of  cost  ac- 
counting and  cost  keeping. 
Exports 

.\  Ja|)anese  View  of  Railway  Exports 
to  the  Fast  (84444).  2.S00  w.  Ry  Age — 
Feb.  22,  1918.  .\n  interview  with  Akis 
Kasama  of  the  railway  conin:ission. 
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Manufacturing 

Manul'acturint;  in  Relation  to  Banking 
Research  and  Management  (843J7  A). 
Walter  Rantenstrauch.  Ills.  6000  w.  E 
Cb  Phila,  Jl — I'eb,,  1918.  I-'roblems  and 
difficulties,  both  social  and  economic. 
Price  Fixing 

Various    Price-Fixing    Plans    Proposed 
(84440  A).    2500  w.     Iron  Age — Feb.  21, 
19 rS.     Latest   steps   toward   centralization 
of  purchases  at  Washington. 
Railroad  Financing 

Form   to   I!e   Taken   by    New    Railroad 
F'inancing    (84031  j.     3000   w.     Ry   Age— 
Feb.   I,   1918.     Recommends  that  a  bond- 
holders' committee  be  established. 
Shipyards 

.See  Marine  and  Naval  Fngineering. 
Valuation 

The  Value  of  Manufacturing  Property 
(83986  A).  Charles  VV.  McKay.  2500  vv. 
Alachy— Feb..  igi8.  Appraisal  methods 
and  items  that  comprise  the  reproduction 
cost  method. 
Wages 

Hearings  Before  Railroad  Wage  Com- 
mission (84156).  2000  w.  Ry  Age— Feb. 
8,  191S.  Nearly  all  classes  of  employees 
ask  higher  pay. 

Hearings  Before  Railroad  Wage  Com- 
mission (84445).  4000  w.  Ry  Age— Feb. 
22,  1918.  Representatives  of  employers 
testimony. 

Payment,  Remuneration  and  Results 
(84322  N).  C.  H.  Douglas.  1500  w. 
Beama  Jl— Jan.,  1918.  Difficulties  in  in- 
dustrial organization,  outlining  a  plan 
which  seems  to  meet  requirements. 

Wage  -  Payment  Legislation  in  the 
United  States  (84334  A).  Robert  Gilder- 
sleeve  Paterson.  178  pp.  U  S  Dept  La- 
bor. No.  229— Dec.,  191-.  History  of 
legislation   and  court  decisions, 

MANAGEMENT 
Card  Index 

Card  Index  Production  Svstem  (83984 
A).  Lewis  Johnson.  1200  w.  Macliy— 
Feb.,  1918.  E.xplains  advantages  of  the 
system,  giving  sample  cards. 

Chemistry 

Chemistry  and  Industrial  Management 
(84565  A).  Ellwood  Hendrick.  2200  w. 
Ind  Man— March,  1918.  Flow  chemists 
can  assist  industry  by  improving  processes 
and  eliminating  waste. 

Efficiency 

The  Question  of  Scientific  Management 
(84235  N).  James  Richardson.  20  pp. 
Instn  E  &  S  Scot,  Trans- Jan.,  1918. 
Considers  its  application  to  conditions 
after  the  war;  its  aims  are  outlined  and 
objections  discussed. 

Engineers 

The  Relation  of  Engineering  to  Indus- 
trial Management  (84106  A),  "d.  S.  Kim- 
ball. 2000  w.  A  S  M  E,  Jl— Feb.,  1918. 
The  service  required  of  engineers  and  the 
training  needed, 

Forgings 

Organizing  to  Produce  Shell  Forgings 
(84568  A).  F.  E.  Merriam.  Ills.  3500  w. 
Ind  Man— March,  1918.  Plans  and  meth- 
ods that  have  proved  successful. 

Industrial  Efficiency 

Presidential  Address  (84236  N)  Ed- 
win L.  Orde.  15  pp.  N  E  C"  Instn,  Trans 
—Jan.,  iQiS.  The  recent  work  in  England 
in  meeting  the  requirements  of  war  is  re- 
viewed, and  the  future  needs. 

Industrial  Problems 

Problems  of  Modern  Industry  (8425^ 
A).  W.  L.  Flichens.  2^00  w.  Ir  &  CI 
Trds  Rev— Jan.  25,  1918.  Abstract  of 
James  Watt  lecture  before  Greenock 
Philosophical  Soc.  Industry  should  be  a 
national  service  in  which  private  gain  is 
subordinated  to  public  good. 


Labor 

Mobilizing  Intelligence  on  American 
Railways  (84446).  Norman  Collyer.  Ab- 
stract of  address  before  the  Pacific  Ry. 
Club.  3000  w.  Ry  Age — Feb.  22,  1918. 
Labor  turn-over  problem. 

Report  of  Committee  XXII — On  Eco- 
nomics of  Railway  Labor  (84476  N).  72 
pp.     AREA,  Bui— Dec,  1917. 

Under  New  Management — Judging  Men 
(84573  A).  Charles  M.  Florton.  3000  w. 
Ind  Man — A-Iarch,  1918.  Efficiency  meth- 
ods' success  depends  on  intelligent  han- 
dling of  labor. 
Labor  Problem 

Social  and  Religious  Organizations  as 
Factors  in  the  Labor  Problem  (84349  D). 
E.  E.  Bach.  10  pp.  A  I  M  E,  Bui— Feb., 
1918.  Account  of  sociological  work  of  the 
Ellsworth  Collieries  Co. 
Labor  Turnover 

The  Employment  Manager  and  the  Re- 
duction of  Labor  Turnover  (84347  D). 
Thomas  T.  Read.  13  pp.  A  I  M  E,  Bui— 
Feb.,  1918.  Centralized  living.  Methods 
used.  Results. 
Management 

W^ho  Is  Boss  in  Your  Shop?  (84577  B). 
M.   L.   Cooke.     7300  w.     Bull-Taylor  So- 
ciety— .'\ug.,    191 7.      Individual   vs.    group 
leadership  in  relation  to  democracy. 
Operation  Diagrams 

See   same   heading   under   Mechanic.\l 
Engineering,  Machine  Works  and  Foun- 
dries. 
Organization 

Developing  the  Community  Interest 
(841 10  A).  Ills.  2000  w.  Iron  Age— 
Feb.  7,  1918.  Organizations  of  the  Bur- 
roughs Adding  Machine  Co.  for  relief  and 
recreation. 

Management  Applied  in  Winchester 
Shops  (84441  A).  W.  E.  Freeland. 
Fourth  article  of  a  series.  Ills.  2500  w. 
Iron  Age— Feb.  21,  1918.  New  form  of 
organization  in  cartridge  departments  and 
results. 

Propaganda  in  Industrial  Relations 
(84569  A).  L.  L.  Warren,  iwo  w.  Ind 
Man— March.  1918.  Relations  of  the  hu- 
man element  in  labor. 

The  Need  for  Organization  in  New 
Chemical  Companies  (84276  A).  Frank 
Hemingway.  2000  w.  Met  &  Chem  Eng — 
Feb.  15,  191S.  .\ddress  before  Am  Inst  of 
Chem  Engrs,  dealing  with  problems  of  im- 
portance. 
Purchasing 

Organizing    a    Purchasing    Department 
(^84574  A).     G.   Sumner  Small.     4500  w. 
Ind     Man— March,     igi8.      Methods    for 
successful  purchasing  discussed. 
Route   Sheets 

Method  of  Making  Route  Charts  and 
Route  Sheets  (84570  B).  J.  W'.  Carter. 
Ills.  2700  w.  Bui-Taylor  Society — Aug.. 
1917-  Control  and  graphical  charting  of 
assembling  operations. 
Shop  Gardening 

Cooperative  Shop  Gardening  (84613  A). 
Charles  E.  Hildreth.  Ills.  700  w.  '  Ind 
Man— March,  1918.  A  farm  project  for 
employees. 

Shop  Gardening  as  a  War  Measure 
(84614  .\).  Luther  D.  Builingame.  Ills. 
3500  w.  Ind  Man — March.  igi8.  How 
factory  employees  can  help  increase  the 
food  supply. 
Storage 

Principles    of     Storage     .A.pplicable     to 

Army  Supplies  (84578  B).    H.  W.  Shelton. 

7800  w.     Bui-Taylor  Society — .\ug.,   1917. 

Means  of  decreasing  the  cost  of  handling. 

War  Effects 

A  New  Conception  of  Things:  Capital, 
Labor,  Government  and  the  State  (84321 
N).  J.  M.  Scott  Maxwell.  iioo  w. 
Beama  Jl— Jan.,  1918.  Outlines  views  con- 
cerning the  possibilities  after  the  war  of 
increasing  the  production  of  wealth. 


War  Industries 

War  Industries  Being  Brought  Under 
Modern  Engineering  Control  (84247). 
Mont  Schuyler.  2000  w.  Eng  News-Rec 
— Feb.  14,  1918.  Use  of  progress  chart  by 
Ordnance  Department. 
Women  Workers 

Increased  Employment  of  Women  in 
the  Industries  (8398a  A).  2500  w.  Machy 
— Feb.,  1918.  Problems  involved  in  the 
substitution  of  women  workers. 

Our  Experience  With  the  Employment 
of  Women  (84097).  David  S.  Earll.  1200 
w.  Am  Mach — Feb.  7,  1918.  Extract  from 
a  speech  made  at  the  New  England  Manu- 
facturers'  Conference.     Great  success. 

Women  in  Engineering  (84151  A). 
James  Edgar.  1200  w.  Mech  Wld — Jan. 
18,  1918.  Effect  of  women's  entrance  into 
the  workshops. 

REGULATION 
Control  Bill 

Progress  of  the  Railroad  Control  Bill 
in  Congress  (84268).  6500  w.  Ry  Age — 
Feb.  15,  1918.  Reported  by  Senate  and 
House  committees  and  discussion  begun. 

The  Railroad  Control  Bill  Is  Reported 
(84163).  1800  w.  Ry  Age— Feb.  8,  1918. 
Amendments  provide  for  termination  of 
government  control  after  fixed  period. 

The  Railroad  Control  Bill  in  the  Sen- 
ate  (84442).     9000  \v.     Ry  Age — Feb.  22, 
1918.       Compensation,     rate-making    and 
period  of  control  debated. 
8-Hour  Day 

Report    of    Eight-Hour    Day    Commis- 
sion  (84029').     8500  w.     Ry  Age — Feb.  i, 
1918.  V\age  increase  resulting  from  Adam- 
son   law  estimated  at  $61,000,000. 
Farm  Bureaus 

The  Relation  of  the  Railroad  to  the 
Farmer  (84162).  George  A.  Cullen.  2000 
w.  Ry  Age — Feb.  8,  1918.  Far-reaching 
results  from  developments  of  farm  bu- 
reaus in  New  York  State. 
Foreman 

The  Foreman's  Position  (84013  A). 
James  Edgar,     iioo  w.     Mech  Wld — Jan. 

II,  1918.     Requirements  for  success. 
Metallic  Minerals 

Federal    Control    of    Metallic    Minerals 
(S4337  DV    6000  w.    A  I  M  E,  Bui— Feb., 
1918.    Text  of  proposed  bill  with  abstract. 
Missouri  Laws 

Missouri     Tax     Laws     and     Measures 
(84199).     William  F.  Orthwein.     4000  w. 
Telephony — Feb.  9,  1918.    Late  law's  affect- 
ing telephone  companies. 
Organization 

Washington  Making  Preparations 
-Against  Industrial  Unrest  (84242).  Mont' 
Schuyler.  2000  w.  Eng  News-Rec — Feb. 
14,  1918.  Employment  management  being 
introduced  in  all  departments. 
Power 

Mastering  Power  Production  —  III. 
(84566  A).^  Walter  N.  Polakov.  3000  w. 
Ind  Man — March,  1918.  Third  article  of 
a  serial  showdng  the  importance  of  mas- 
terv  of  materials  to  secure  success. 
Railroad  Bill 

The  Railroad  Bill  in  the  Senate  (84450). 
George   P.   McLean.     4500  w.     Ry  Rev — 
Feb.  23,  191S.     Address  opposing  govern- 
ment possession  and  control  of  railways. 
Women  Workers 

See  same  heading  under  MAN.\GE^rENI. 
WELFARE  AND  SAFETY 
Benefit  Association 

The    Employees'    Benefit    Association-^ 

III.  (S4572  AV.  V\'.  L.  Chandler.  5500  w. 
Ind  Man— March,  1918.  Services  to  be 
rendered  and  benefits  paid. 

Blast  Furnaces 

Occupational  Hazards  at  Blast-Furnace 
Plants  and  Accident  Prevention  (84372 
A).  Frederick  H.  Willcox.  Ills.  140  PP- 
U  S  Bur  Mines— Bui.  140.  Based  on  rec- 
ords of  accidents  in  Penn.  in  1915. 
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Canteens 

The  Cost  of  Works'  Canteens  (84020 
A).  Ills.  &  plate.  2500  w.  Engng — Jan. 
II.  1918.  Cost  of  erection,  equipment  and 
maintenance  of  two  English  canteens. 

Drinking  Fountains 

Safe  and  Unsafe  Drinking  Fountains 
(Sa-:'^2  A).  Ills.  1500  w.  Sfty  Eng— 
Jan.,  191S.  Types  of  bubblers  are  critical- 
ly discussed. 

Engine  Stops 

Engine  Stop  Systems  (84273).  Ills. 
2000  \v.  Pwr  Pt  Eng — Feb.  15,  1918. 
Safety  devices  to  protect  engines  for 
ovcrspeeding. 

Factory  Restaurant 

Factory  Employees'  Restaurant  (84612 
A).  C.  S.  Rossy,  500  \v.  •  Ind  Man — 
March,  1918.  Plan  and  outline  of  a  ''help 
you'-self  restaurant  which  has  proved 
successful. 

Housing 

^^'orkpeoples  Welfare  at  a  French  Ex- 
plosives Factory  (84025  A).  Ills.  1000 
w.  Engr — Jan.  II,  1918.  From  Bui.  des 
Usiiics  dc  Guerre.  Housing  accommoda- 
tion at  Sevrati-Livry. 

See  also  same  heading  under  Civil  En- 
gineering. Construction. 

Industrial  Health 

Illness  in  Industry — Its  Cost  and  Pre- 
vention (84^46  D).  Thomas  Darlington. 
15  pp.  A  I  M  E,  Bui— Feb.,  1918,  How 
physiology-  may  be  applied  to  working  con- 
ditions.    Importance   of  health  to   indus- 


Illness  in  Industry ;  Its  Cost  and  Pre- 
vention (84556  A).  Thomas  Darlington. 
5500  w.  Sfty  Eng— Feb.,  1918.  Calls  at- 
tention to  causes  of  illness  and  what  may 
be  done  to  improve  conditions. 
Industrial  Rules 

Molation    of    Industrial    Rules    (84563 
A).     Chesla  C.   Sherlock.     1800  w.     Ind 
Man — March,  1918.  Law  in  regard  to  com- 
pensation for  accidents. 
Industrial  Safety 

Five  Men  in  the  Shops  Behind  Every 
Man  in  the  Trenches  (84555  A).  David 
M.  Allan.  3000  w.  Sfty  Eng— Feb.,  1918. 
Calls  attention  to  injuries  due  to  careless- 
ness and  how  to  avoid  them. 
Mine  Accidents 

Mine  Accidents  Classified  by  Mining 
Methods  for  the  Lake  Superior  District, 
1915  (84420  N).  Albert  H.  Fay.  1800  w. 
L  S  Min  Inst,  Pro — 1917.  Accident  data 
classified  by  causes  and  mining  methods. 

Mine  Labor  and  Accidents   (84345  D)- 
Herbert  M.  Wilson.     1000  w.     A  I  M  E, 
Bui — Feb.,    igi8.     Relation    of    personnel 
work  to  accident  prevention. 
Occupations 

Protected  Occupations  (84469  A).  3500 
w.    Ir  &  CI  Trds  Rev— Feb.  i,  1918.  Main 
features  of  a  revised  schedule  which  went 
into  effect  in  England  Feb.  i,  1918. 
Organization 

Fisk  Rubber  Company's  Organization 
for  Safety  (84554  A).  H.  L.  Martin. 
1700  w.  Sfty  Eng — Feb.,  1918.  Details 
of  organization  and  its  work. 


Safety   Rules 

Calumet     of     Arizona      Safety      Rules 
(84364).     3300  w.     Min  of  Sci  Pr— Feb. 
16,  191S.     Practical  rules  in  force. 
Safety  'Work 

The  Electrical  Safety  Work  of  tlie  Bu- 
reau of  Standards  (84557  A).     Morton  G. 
Lloyd.      2500    w.      Sfty   Eng — Feb.,    1918. 
Study  of  accident  statistics  and  hazards. 
Shop  Sanitation 

\Vashing  Facilities  for  Industrial  Plants 
(84260  A).    A.  C.  Carruthers.    Ills.     1800 
w.    Sfty  Eng — Jan.,  1918.    The  importance 
of  washing  facilities,  with  examples. 
Switches 

Safety   Enclosed    Switches    (84261    A). 
Walter  Greenwood.    3000  w.    Sfty  Eng — 
Jan.,  1918.     Principles  of  a  safety  switch. 
Welding 

"Safet>'  First"  in  the  Oxy-Acetj'lene  In- 
dustry (84259  A).  B.  Kopferschmith. 
2000  w.  Sfty  Eng — Jan..  1918.  Calls  at- 
tention to  unsafe  practices  in  welding. 

MISCELLANY 
Russia 

The  Industrial  Disintegration  of  Russia 
(83989  A).    Sterling  H.  Bunnell.    2500  w. 
Iron  Age — Jan.  31,  1918.    Recent  observa- 
tions and  opinions. 
War  Protection 

War  Protection  for  Industrial  Plants 
(84562  A).  Thomas  W.  Gregory.  1200 
w.  Ind  Man — March,  1918.  Duties  of 
employers  in  protecting  American  facto- 
ries against  sabotage  and  disloyalty. 
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AERONAUTICS 

Aerodynamic  Laboratory 

The  Aerodynamic  Laboratory  at  Le- 
land  Stanford  Junior  University  and  the 
Equipment  Installed  with  Special  Refer- 
ences to  Tests  on  Air  Propellers  (84448). 
William  F.  Durrand  Ills.  2500  w.  A  A 
\\  kly — Feb.  25,  1918.  Serial,  ist  part. 
Aircraft 

Commercial  Future  of  Aircraft  (845^1 
B).  William  B.  Stout.  Ills.  2500  w\  S  A 
F,  Jl — Feb..  1918.  Fundamentals  regard- 
ing the  work  and  chan.ges  expected. 

International  Aircraft  Standards  Adopt- 
ed by  the  International  Aircraft  Stand- 
ards Board  (84449).  4000  w.  A  A  Wkly 
Feb.  25.  1918.     Specifications. 

Metals  Used  in  the  Construction  of  Air- 
craft (84086).  Charles  Vickers.  2500  w. 
Fndry — Feb.,  1918.  Importance  of  cast 
iron,  semi-steel,  aluminum,  brass  and 
bronze  in  the  building  of  airplanes. 
Airplanes 

The  Technical  History  of  the  Airplane 
(84046 ■).-  F.  M.  Green.  Ills.  4500  w. 
Auto  Ind — Jan.  31,  1918.  How  the  vari- 
ous elements  have  been  developed. 

Types  of  Militarv  Airplanes  (84034  B). 
V.  E.  Clark.  1800  w.  S  A  E,  Jl— Jan.. 
1918.  Types  as  influenced  by  the  military 
functions  and  as  influencing  the  design 
of  the  engine. 

Women  in  Airplane  Production 
(84096).  J.  W'illiam  Chubb.  Ills.  1800 
w.  Am  Mach— Feb.  7,  1918.  In  Great 
Britain  women  are  successfully  filling  po- 
sition'; of  skilled  mechanics. 
Anti  Aircraft 

Formole  Per  Le  Traiettorie  .Antiaeree 
C8457.S  C  -<-  D).  G.  Manetti.  2200  w. 
Rivista  Marittima— Oct.,  1917.  Mathe- 
matical treatment  of  trajectory  of  anti- 
aircraft projectiles. 
Aviation 

Trois  .\n^  D'Expericnces  .Sur  L'.^ero- 
plane  (84503  C  -{-  D).  M.  J.  Legrand. 
Ills,    nooo  w     Bui  Soc  D'F.ncoiiragement 


Pour    L-Industrie    Nationale— Sept.-Oct., 

1917.  Progress  in  aeroplane  construction 
during  last  three  years. 

Bombing 

The  Problem  of  Defeating  Germany 
and  How  It  Can  Be  Accomplished  (84220 
A).  Norman  H.  Read.  Ills.  4000  w. 
Flying — Feb.,  1918.  Urges  construction 
of  great  fleets  of  super-bombing  ma- 
chines, able  to  fly  across  the  Atlantic. 
Castor  Oil 

How  Castor  Oil  Produced  in  the  South 
May  Save  the  Nation  (84153).  Howard 
L.    Clark.  '  1200   w.     Mfrs    Rec — Feb.    7, 

1918.  The  only  oil  to  meet  the  require- 
ments of  aviation  engines.  The  South  to 
plant  200,000  acres  with  castor  beans. 

Engines 

The  Benz  230-Hp.  Aircraft  Engine 
(84293').  Ills.  1500  w.  Auto  Ind — Feb. 
14,  1918.  Serial,  ist  part.  Cast-iron  cyl- 
inder and  head  castings  in  one  piece  and 
sheet  steel  jackets. 

Flying  Models 

-\  Flash  Steam  Plant  for  Large  Flying 
Models  (84447).  A.  Koster.  Ills.  300  w. 
A  A  \\kly— Feb.  18,  1918.  Serial,  ist  part. 
Compact  and  efficient  power  plant. 

Hydrogen  Plant 

-A  Suggested  Type  of  Portable  Hydro- 
gen Plant  (84.309).  Ills.  1000  w.  A  A 
Wkly — Feb.  18,  1918.  Detailed  descrip- 
tion. 

Liberty  Engine 

Reasons  Behind  the  Liberty  Aviation 
Engine  (84035  B).  Jesse  G.  'Vincent,  with 
discussion.  3000  w.  S  A  E,  Jl — Jan., 
1918.    Brief  account  of  the  designing. 

Photography 

Military  Aerial  Photography  (84219  A). 
M.  Gervais-Courtellemont.  Ills,  looo  w. 
Flying — Feb.,  1918.    Technical  details. 

Propellers 

I,a  Fabrication  Mecanique  Dcs  Helices 
.\eriennes  (84608  B1.  J.  Boyer.  Ills. 
2300  w.  La  Nature — Jan.  12.  1018.  Con- 
struction of  aeroplane  propellers.  Meth- 
ods of  increasing  production  by  machines. 


AUTOMOBILES 
Efficiency 

Automotive  Industrial  Efficiency  (84043 
B).     George  C.  McMullcn.    Chart  &  Ills. 
5000  w\     S  A  E.  Jl— Jan.,  1918.     Require- 
ments essential  to  successful  production. 
Electric  Tractors 

Electric  Tractors  and  Trucks   (843l8>. 
Ills.     6000  .w.     Ry    Rev— Feb.    16,    191S. 
Types  used,  their  efficiency,  etc. 
Engine   Cooling 

Principles  of  Tractor  Engine  Cooling 
(84550  B).  Arthur  B.  Modine.  Ills.  2500 
w.  S  A  E.  Jl — Feb.,  1918.  Essentials  of 
cooling,  giving  a  formula  for  radiator 
sizes  and  recommendations  for  water  cir- 
culation, air  velocity,  and  fan  details. 
Engines 

Changes  in  Peerless  Eight  and  Reasons 
Therefor  (84294).  Ills.  700  w.  Auto 
Ind — Feb.  14,  1918.  Important  and  minor 
changes  made. 

Design  of  Class  B  Truck  Engine  (84037 
B).  A.  F.  Milbrath.  Diagrams.  2500  w. 
S  A  E,  Jl — Jan.,  1918.  Requirements  and 
details  of  design. 

Fundamentals   of   Tractor   Engine   De- 
sign   (84197).      H.    C.    Buffington.      Ills. 
2500  w.     Auto  Ind — Feb.  7,   1918.     Feat- 
ures advocated. 
Farm  Tractors 

Farmers'   Service   Requirements    (84548 

B).     George  Cormack.    4000  w.     S  A  E, 

Jl — Feb.,   1918.     Urges  the  designing  and 

building  of  the  best  tractor  for  the  service. 

Fuel 

Fuel  for  Automotive  Apparatus   (84040 
B).     E.  W.  Dean.    6000  w.    S  A  E,  Jl— 
Jan.,  1918.     Deals  with  liquid  fuels  for  in- 
ternal combustion  engines. 
Heat-Flow 

Heat-Flow  Through  Cylinder  Walls 
(84041  B).  Louis  Illmer.  7000  w.  S  A 
E,  Jl — Jan.,  1918.  Research  study  into 
speed  limitations  of  internal-combustion 
eni.'ines   imposed   by   excessive   heat-flow. 
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Industrial  Trucks 

\ew    Type   "Himt"    Electric    Industrial 
Truck  (84137  A),    ills.    500  w.    Elec'n— 
Jan.   18,  1918.     .Spccilicalion  and  points  of 
interest. 
Lorries 

Designing    by    Comniiltce     (84010    A). 
Ills.      1000    w.      Autocar — Jan.    12,    igiS. 
Account  of  the  designing  of  the  U.  S.  A. 
war  lorry. 
Military  Transport 

Rail  and  Motor  Transport  as  y\pplicd  to 

Alilitary    Operations     (84489    B).      P.    S. 

Bond.       15     pp.       Prof-Mem — Jan. -Feb., 

igi8.    Effect  of  transportation  on  warfare. 

Motor  Fuel 

Motor  Spirit  and  (jas:  A  Consolidation 
Order  (840J  r  A).    3500  w.    Autocar — Jan. 
ij,    1018.     Te.xt  of  an  Englisli  order   for 
restricting  nse. 
Motor  Trucks 

Akron  to  Boston  (84386  A).  Joseph 
Husson.  Ills.  3500  w.  Com  Vhle — Feb. 
IS,  1918.  Account  of  740  miles  on  regular 
schedule. 

Chassis  Design  of  Class  B  Motor  Trucks 
(84036  B).  Cornelius  T.  Myers.  Ills. 
2500  w.  S  A  E,  Jl— Jan.,  1918.  Details. 
Transmissions  for  the  Class  B  Truck 
(84038  B).  A.  W.  Copland.  Ills.  1700 
w.  S  A  E,  Jl— Jan.,  1918.  Details  of 
transmission  and  practice. 
Parts  List 

A  Systematic  Parts  List  (84047).    R.  C. 
Barron.    2000  w.    Auto  Ind — Jan.  31.  1918. 
Nature  and  need  for  it  in  manufacturing. 
Passenger  Cars 

What  the  Automobile  User  Is  Demand- 
ing (84198).  J.  Edward  Schipper.  3500 
w.  Auto  Ind — Feb.  7,  1918.  Read  before 
Cleveland  Sec,  S.  A.  E.  Demands  affect- 
ed by  the  war. 
Road  Haulage 

Traction  on  Bad  Roads  or  Land  (84284 
A).  L.  A.  Legros.  Ills.  3000  w.  Engng 
—Jan.  25,  1918.  Serial,  ist  part.  Meth- 
ods of  overcoming  difficulties  peculiar  to 
such  traction. 
Starting 

Effects  of  Low  Temperatures  on  Start- 
ing (84437).  O.  W.  .A.  Getting.  Ills. 
3000  w.  Auto  Ind— Feb.  21,  1918.  Con- 
.gealing  of  oil  and  decrease  in  efficiency  of 
starters  at  low  speeds. 
Tank  Designs 

Fuel    Tanks    and    Other    Sheet    Metal 
Parts   (84292).     Ills.     1800  w.     Auto  Ind 
— Feb.  14,  igi8.    Tank  designs  worJ<ed  out 
by  Gender,  Paeschke,  &  Frey. 
Tires 

Size,  Inflation  Pressure  and  Construc- 
tion of  Tires  As  Affecting  Easy  Riding 
(84042  B).  W.  S.  Wolfe,  with  discussion. 
Ills.  5000  w.  S  A  E,  Jl— Jan.,  1918.  Con- 
siders types,  their  qualities,  etc. 
Tractors 

Factors  Governing  Small  Tractor  De- 
sign (84552  B).  Alan  E.  L.  Chorlton. 
Read  before  Instn.  Auto  Engrs.,  London. 
Ills,  sooo  w.  S  A  E,  Jl— Feb.,  1918.  Re- 
quirements for  an  agricultural  power 
unit,  principal  uses  governing  design,  etc. 
Fundamentals  of  Tractor  Design 
(84290).  George  T.  Strite.  3500  w.  Auto 
Ind— Feb.  14,  1918.  Read  at  Chicago  S. 
A.  E.  meeting.  Deals  with  size,  liorse- 
power,  and  drawbar  pull. 

The  Twin  City  "16"  Oil  Tractor 
(84291).  P.  M.  Heldt.  Ills.  2000  w. 
Auto  Ind — Feb.  14,  1918.  Chief  character- 
istics described. 

Traction  Transmission   (84196).     E.  R. 

Greer.     Ills.    2000  w.    Auto  Ind — Eel).  7. 

1918.      Little   chance    for   standardization. 

Pros  and  cons  of  different  transmissions. 

Truck  Axles 

Design  of  Military  Truck  Axles  (84039 
B).  G.  W.  Carlson.  Ills.  1800  w.  S  A 
E,  Jl — Jan.,  1918.  Work  of  the  axle  engi- 
neers. 
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Trucking 

The  Economy  of  Centralized  Truckmg 
(84570  A).  J.  M.  Van  Harlingen.  Ills. 
2500  w.  Ind  Man— March,  1918.  In- 
creased production  and  reduction  in  cost 
by  use  of  electric  trucks. 

COMBUSTION   MOTORS 
Ignition 

Magneto  vs.  Battery  Ignition  (84308). 
J.  B.  Williams.  Ills.  4500  w.  A  A  Wkly 
— Feb.  18,  1918.  Discusses  the  two  sys- 
tems. 

Troubles  and  Their  Remedies  in  Gas- 
Engine  Ignition  Systems  (84368).  A.  L. 
Brennan,  Jr.  2000  w.  Power — Feb.  19, 
1918.  How  to  locate  and  correct  various 
troubles. 
Marine  Engine 

See  same  heading  under  Marine  and 
Naval  Engineering. 

HEATING  AND  COOLING 
Electric  Heat 

Low-Temperature  Industrial  Heating 
(8405s).  '  Dwight'D.  Miller.  Ills.  3000  w. 
Elec  Rev,  Chi— Feb.  2,  1918.  Serial,  ist 
part.  On  electric  heat  for  baking,  japan- 
ning, and  similar  industrial  uses. 
Evaporation 

Some  General  Aspects  of  Evaporation 
and  Drying  (84071  A).  Hugh  K.  Moore. 
4S00  w.  Met  &  Chem  Eng — Feb.  i,  1918. 
Serial,  1st  part.  General  theory  and  prac- 
tice. 
Fuel  Saving 

Fuel  Saving  in  Household  Heating 
(84173  .A).  Robert  E.  Dillon.  Ills.  3000 
\v.  Gen  Elec  Rev — Feb.,  1918.  Urges  effi- 
cient management  of  domestic  heating 
plants. 
Rerigeration 

Engineering  in  the  Dairy  Industry 
(83999).  Ills.  1500  w.  Pwr  Pt  Eng — 
Feb.  r,  1918.  Refrigerated  air  employed 
to  cool  storage  rooms. 

Latent  Heat  of  Vaporization  of  Am- 
monia (84168).  Nathan  S.  Osborne  and 
Milton  S.  Van  Dusen.  30  pp.  U  S  Bur 
Stds,  No.  315 — Dec.  21,  1917.  Describes 
calorimeter  designed  to  determine  the 
latent  heat. 

Specific  Heat  of  Liquid  Ammonia 
(84166).  Nathan  S.  Osborne  and  Milton 
S.  Van  Dusen.  44  pp.  US  Bur  Stds, 
No.  313 — Dec.  13,  1917.  Data_  of  import- 
ance to  refrigerating  engineers. 

The  Absorption  Refrigerating  Machine 
(84003).  W.  L.  Myer.  Ills."  1200  w. 
Pwr  Pt  Eng— Feb.,  1918.  Parts  of  the 
.system   and  their  functions. 

The  Latent  Heat  of  Pressure  Variation 
of    Liquid    Ammonia    (84167).      1500    w. 
U   S   Bur   Stds,   No.   314— Nov.   16,   1917. 
Results  of  research. 
Thawing  Plant 

Coal  Car  Thawing  Plant  Built  of  Pre- 
cast Concrete  Units  (84008).  Scott  W. 
Linn.  Ills.  1200  w.  Eng  Nevvs-Rec — 
Jan.  31,  igi8.  Hot  air  is  blown  around 
trains  of  cars  containing  frozen  coal 
housed  in  unit  concrete  building. 

HYDRAULIC  MACHINERY 
Turbines 

Largest  High-Head  Francis  Turbine 
(84065).  Arnold  Pfau.  Ills.  2000  w. 
Power — Feb.  5,  1918.  Hydro-electric 
equipment  installed  near  Sumner.  Wash. 
New  25,000  h.  p.  unit. 

Extreme  Schnellauferturbinen  (84581 
B).  W.  Zuppinger.  Ills.  1500  w. 
Schweizerische  Bauzeitung — Dec.  T,  1917. 
Design  of  high  speed  vertical  water  tur- 
bines. 

MACHINE   WORKS   &    FOUNDRIES 
Aluminum 

Handling  Aluminum  in  the  Foundry 
(84542).  Charles  Vickers.  Ills.  3500  w. 
Brs  Wld — Feb.,  1918.  Manipulation  of  the 
metal ;  how  to  avoid  losses. 


Brakes 

Centrifugal  Brakes  an<i  Clutches  (84251 
A).    C.C.Richards.    Ills.    2000  w.    Mech 
Wld — Jan.  25,  1918.     Advantages,  and  de- 
signing. 
Brass 

Melting  Brass  in  the  Induction  Furnace 
(84414  N).  G.  H.  Clamer.  Ills.  15  pp. 
A  I  Mt,  Jl — Dec,  1917.  Deals  particularly 
with  the  .\jax-Wyatt  form  of  induction 
furnace.  Points  requiring  consideration. 
Brass  Works 

Modern  Plant  for  Manufacturing  Brass 
(84439  A).     Ills.     2000  w.     Iron  Age— 
Feb.    21,    19 18.      Straight    line    routing   in 
Cleveland  works. 
Casting  Prices 

Steel  Casting  Prices  Fixed  by  the  Gov- 
ernment   (84085).      7    pp.      Fndry— Feb., 
[918.     Schedule  of  agreed  quotations   on 
cast  parts,  including  rolls  and  pinions. 
Castings 

Casting    Pipe    Sections    by    Continuous 
Pouring   (84088).     Ills.     2500  w.     Fndry 
• — Feb.,  1918.    L'nique  pouring  and  convey- 
ing systems. 
Cast  Iron 

Scraping  Cast-iron  Surfaces  (84250  A). 
W.  H.  Rhodes.    Ills.    1500  w.    Mech  Wld 
— Jan.  25,  1918.     Notes  on  methods  used 
by  most  of  the  large  machine-tool  firms. 
Cast  Steel 

Electric    Furnace   and    Steel    Converter 
Compared     (84087).      C.    R.    Messinger. 
2000  w.     Fndry — Feb.,   1918.     Results  ob- 
tained by  both  mediums  for  cast  steel. 
Cores 

Brass     Foundry     Core-Making     (84416 
N).     H.  M.  Lane.     6  pp.     A  I   Mt,  Jl— 
Di-c,  1917.     Suggestion  for  economy. 
Crjcibles 

Notes  on  the  Crucible  Situation   (8441 1 
N).     A.   V.    Bleininger.    with    discussion. 
18   pp.     A    I    Mt,    Jl— Dec,    1917.      The 
manufacture  and  use. 
Files 

The     Sheffield     File-Making     Industry 
(84470  A).     1500  w.     Ir  &  CI  Trds  Rev— 
Feb.  I,  1918.     Reviews  the  present  condi- 
tion and  needs  of  this  industry. 
Fluxes 

Note  on  the  Question  of  Fluxes  (84417 
N).  E.  A.  Frohman,  with  discussion. 
1500  w.  A  I  Mt — Dec,  1917.  Deals  par- 
ticularly with  fluxes  for  non-ferrous 
metals. 
Flywheels 

Flywheel  Design  for  Rolling  Mills 
(83991  A).  G.  E.  Stoitz.  2500  w.  Iron 
Age — Jan.  31,  1918.  From  paper  before 
Am.  Assn.  of  Iron  &  Steel  Elec.  Engrs. 
Selection  and  use  of  load  curves. 

Moulding  Fly-Wheels  (84014  A).  Jo- 
seph Horner.  Ills.  1000  w.  Mech  Wld — 
Jan.  II,  1918.  Serial,  1st  part.  From 
Foundry  Trade  Journal.  Details  of  the 
work. 
Forgings 

Notes   on   Crane   Forgings    (84252   A). 
Joseph  Horner.    Ills.    2000  w.    Mech  Wld 
—Feb.   I,  1918.     Serial,  ist  part.     Details 
of  methods  used  in  making. 
Foundries 

Advanced  Ideas  in  Gray-Iron  Foundry 
(84238    A).       Charles     Lundberg.      Ills. 
1500  w.    Iron  Age — Feb.  14,  1918.     Meth- 
ods in  a  Chicago  plant. 
Furnaces 

High-temperature  Resistance  Furnaces 
with  Ductile  Molvbdenum  or  Tungsten 
Resistors  (84362  D).  W.  E.  Ruder.  Ills. 
1200  w.  A  I  M  E,  Bui— Feb..  1918-  De- 
scribes horizontal  and  vertical  tubular  fur- 
naces, and  a  vacuum  tungsten  furnace. 
Gages 

Making  Whitworth  Thread  Gages 
(85977  AV  Walter  D.  Woodworth  and 
Herman  H.  Bender.  Ills.  Iiooo  w. 
Machy— Feb.,  1918.  Reviews  practice  of  a 
successful  manufacturer. 
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Gasoline   Motors 

Building  Victors  with  General-Purpose 
^Machines  ^S-^24I;.  Ills.  1500  \v.  Am 
Mach— Feb.  14,  1918.  Serial,  1st  part. 
How  these  machines  are  utilized  in  the 
manufacture  of  gasoline  engines. 
Grinding 

The  Grinding  Wheel  in  the  Foundry 
(,83590  A).  \\".  T.  Montague.  4000  w. 
Iron  Age — ^Jan.  31,  igiS.  From  paper  be- 
fore Am.  Found  Assn.  Factors  con- 
tributing to  their  economical  use. 
Guns 

The  Erosion  of  Guns  (84351  D).  Henrv 
M.  Howe.  Ills.  55  pp.  A  I  M  E,  Bui— 
Feb.,  1918.  Treats  of  the  hardening  of 
the  bore:  the  cracking  of  the  bore;  and 
possible  palliatives  of  erosion. 
Heat  Treatment 

Possibilities  of  Double  Heat-Treatment 
of  Steel  (83987  A).  Bradley  Stoughton. 
1200  w.  !Machy — Veb.,  1918.  Abstract  of 
an  address  before  the  Steel  Treating  Re- 
search Society  of  Detroit.  The  object, 
and  some  accomplishments. 
Jigs 

Jig  for  Drilling  Circular  Screwing  Dies 
(^84012  A).     Ills.     1000  w.     Mech  Wld — 
Jan.  II,  1918.     Detailed  description. 
Machine  Tools 

5-Inch  Spindle  Duplex  Boring,  Drilling, 
and    Milling    Machine    (84285    A).      Ills. 
9C0  w.     Engng — Jan.   25,    1918.     Detailed 
description. 
Malleable  Iron 

Malleable  Cast  Iron  (84140  A).  E. 
Adamson.  From  a  paper  before  the  Staf- 
fordshire Ir.  &  St.  Inst.  2500  w.  Colly 
Gdn — Jan.  18,  1918.  Points  to  consider  in 
the  production  of  malleable  iron  castings. 
Operation   Diagrams 

Operation  Diagrams  for  the  Executive 
(84564  A).  Adalbert  R.  De  Kuzelewski. 
Ills.  1800  w.  Ind  Man— March,  1918. 
How  processes  of  manufacture  and  ma- 
chine work  may  be  visualized. 
Polishing 

The    Polishing    Room    (84544).      J.    F. 
Springer.     Ills.    2500  w.     Brs  Wld — Feb., 
IQ18.     Pickling;  treatment  of  the  iron  by 
the  molder,  etc. 
Punching 

Gag  Punch  for  Structural  Punch  Press 
(84240).  J.  V.  Hunter.  Ills.  2000  w. 
Am  Mach— Feb.  14,  1918-  An  efficient  de- 
vice for  increasing  the  output  of  punch 
presses  used  on  structural  steel  work. 
Repetition  Work 

The  Science  of  Quick  Repetition  (84129 
N).  W.  Wilson.  Ills.  1200  w.  Comwh 
Engr — Jan..  1918.  Serial,  1st  part.  Ex- 
periences in  British  engineering  shops. 
Speeding  up  munition  making. 
Rifle  Grenades 

Making  Malleable  Cast  Iron  Rifle  Gren- 
ades (.?4o84L  Ills.  3000  w.  Fndry — 
Feb.,  1918.  How  a  daily  average  produc- 
tion of  25,000  of  these  castings  was  at- 
tained. 
Screw  Threads 

Precision  Screw  Measuring  Machine 
^83978.\i.  Ills.  1800  w.  Machy— Feb., 
1918.  .\pparatus  for  measuring  pitch, 
pitch  diameter,  external  diameter  and  an- 
gle of  screw  thread. 

Thread-Cutting  .\ttachments  (83985  A). 
Franklin  D.  Jones.    Ills.    7000  w.    Machy 
— Feb.,  1918.     Standard  and  special  mech- 
anisms and  attachments,  and  their  use. 
Tempering 

Time  Effect  in  Tempering  Steel  (84350 
D).    A.  E.  Bellis.    600  w.    A  I  M  E,  Bui 
— Feb.,  1918.    Its  importance  when  a  max- 
imum  drawing  effect   is   desired.     Tests. 
Tools 

Combustion  Tools  and  Their  Applica- 
tion (^83983  A).  Ills.  Tooo  w.  Machy— 
Feb.,  1918.  Tools  for  performing  a  series 
of  operations  at  one  setting. 
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Treasure  Chest 

The  Old-Time  Iron  Treasure  Chest 
(83988  A).  Alexander  E.  Outerbridge, 
Jr.  Ills.  2500  w.  Iron  Age — ^Jan.  31, 
1918.  Recent  interesting  discovery  in 
Philadelphia.     Methods  of  manufacture. 

Turning  Machine 

Large  Crank  Pin  Turning  Machine 
(84146  A).  Ills.  1200  w.  Engr— Jan.  18, 
1918.  Details  of  a  machine  built  in  Man- 
chester, England. 

Welded  Tires 

Microscopic  Study  of  Welded  Tires 
(84186  A).  S.  W.  Miller.  Ills.  2500 
w.  Ry  Mech  Engr— Feb.,  1918.  Show- 
ing dangers  of  the  practice. 

Welding 

A  Counter  Attack  on  German  Van- 
dalism (83994  B).  Ills.  2500  w.  Mar 
Rev — Feb.,  1918.  Account  of  repairs 
to  wrecked  German  ships. 

Oxy-Acetylenc  and  Electric  Welding 
(84079  A).  1500  w.  Ry  &  Loc  Eng— 
Feb..  1918.  Abstract  of  paper  by  A. 
F.  Dyer,  before  Can.  Ry.  Club.  Some 
of  the  work  described. 

Some  Structures  in  Steel  Fusion 
Welds  (84352  D).  S.  W.  Miller.  Ills. 
18  pp.  A  I  M  E,  Bui— Feb.,  1918.  Un- 
usual structures  encountered  in  the  ex- 
amination of  welds. 

MATERIALS    OF    CONSTRUCTION 

Alloys 

Eutectic  Alloys  (84531  X).  •  CHfford 
W.  Nash.  Ills.  3006  w.  Chem  Eng 
&  Min  Rev^an.,  1918.  Serial,  ist 
part.  A  study  of  the  structure  of  me- 
tals. 

Occluded  Gases  in  Ferrous  .'Mloys 
(S4374  B).  Gellert  AUeman  and  Charles 
J.  Darlington.  37  pp.  Fkn  Inst,  JI — • 
Feb.,  1918.  Serial,  1st  part.  Reviews 
work  of  investigators. 

Aluminum 

Metallography  of  Aluminium  (84275 
A).  Robert  J.  Anderson.  Ills.  3000 
w.  Met  &  Chem  Eng — Feb.  15,  1918. 
Methods  for  satisfactory  preparation 
and  etching  of  aluminium  microsections 
and  discussion  of  microstructure. 

See  same  heading  under  Machine  Works 
and  Foundries. 

Analyses 

The  Analj-ses  of  Brass  or  Bronze  and 
Babbitt  (84413  N).  E.  W.  Haymaier. 
10  pp.  A  I  Mt,  JI — -Dec,  1917.  Methods 
found  satisfactory  for  commercial  an- 
alyses. 

Bronzes 

The  Use  of  Bronzes  in  Railroad  Turn- 
tables and  Movable  Bridges  (84412  N). 
O.  E.  Selby.  10  pp.  A  I  iMt,  JI— Dec, 
191 7.  Conditions  and  requirements,  dis- 
cussing specifications. 

Castings 

Copper  Castings  for  Electrical  Purposes 
(84495  N)-  G.  F.  Comstock.  Ills.  2000 
w.  Am  El-Chem  Soc.  Trans — Oct..  1918. 
Reviews  historj-  of  attempts  and  difficul- 
ties and  gives  results  of  using  silicon  as 
a  dioxidizer. 

Fuel 

Assisting  Fuel  Administration  (84221 
A).  M.  J.  O'Connell.  2000  w.  Ice  & 
Refrig — Feb.,  1918.  Read  before  the  Va. 
Ice  Mfrs.  Assn.,  at  Richmond.  Sugges- 
tions. 

Fuel  Oil 

Storage  and  Handling  of  Fuel  Oil  (83,- 
997).  Charles  L.  Hubbard.  Ills.  5000 
w.  Natl  Engr— Feb.,  1918.  Approved 
method. 

Lubricating  Oils 

Standardized  Specifications  for  Lubri- 
cating Oils  (84549  B)-  C.  W.  Stratford. 
Ills.  4.500  w.  S  A  E,  JI— Feb.,  1918. 
Recommended  specifications  based  on  ex- 
tensive tests. 
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Magnesia 

The  Refractory  Properties  of  Magne- 
sia (84017  A).  H.  Le  Chatelier  and  B. 
Bogitch.  600  w.  Colly  Gdn— Jan.  11, 
1918.  From  Acad,  dcs  Sci.  Resistance  of 
magnesia  bricks.     Results  of  tests. 

Metal  Structure 

The  Amorphous  Metal  Hypothesis  and 
Equi-cohesive  Temperatures  (84409  N), 
Zay  Jeffries,  with  discussion.  Ills.  25 
pp.  A  I  Mt,  JI— Dec,  1917.  Discussion 
of  the  crystalline  structure  of  metals  and 
the  amorphous  metal  hypothesis. 

Natural  Resources 

See  same  heading  under  Civil  Engi- 
XEERIN-G,  Materials  of  Construction. 

Ordnance  Inspection 

Building  Up  the  Ordnance  Inspection 
Department  (84098).  Glenn  B.  Harris. 
1200  w.  Am  Mach— Feb.  7,  1918.  Infor- 
mation in  regard  to  the  work  involved 

Sands 

The  Occurrence  and  Testing  of  Foun- 
dry Moulding  Sands  (84515  N).  L.  He- 
ber  Cole.  Ills.  27  pp.  Can  Min  Inst. 
Trans — 1917.  Field  work  and  conclusions 
from  tests. 

Schoop  Process 

Vom  Schoop'schen  Metallspritzver- 
fahren  (84583  B).  Ills.  1700  w.  Schwei- 
zerische  Bauzeitung— Dec.  29.  1917.  Meth- 
ods and  apparatus  for  use  with  the  Schoop 
metal  spraying  process  for  protecting  sur- 
faces. 

Steel 

Les  Points  Critiques  De  Refroidisse- 
ment  Des  Aciers  Auto-Trempants  (84- 
591  C  +  D).  M.  P.  Dejean.  Ills.  7500 
w.  Revue  De  Metallurgie— Sep.-Oct., 
1917.  Critical  cooling  points  of  self-tem- 
pering steels,  and  the  formation  of  Troos- 
tite  and  Martensite. 

Tool  Steel 

Determination  Du  Meilleur  Mode  D'- 
Emploi  Des  Aciers  A  Outils  (84605  B). 
P.  Denis.  Ills.  4800  w.  Le  Genie  Civil 
—Jan.  5,  191S.     Tests  on  tool  steels. 

MEASUREMENT 
Balancing 

Recent  Developments  in  Balancing  Ap- 
paratus (83979  A).  Ills.  2000  w.  Machy 
— Feb.,  1918.  New  form  of  dynamic  bal- 
ancing machine. 

Brass 

Thermal  Expansion  of  Alpha  and  of 
Beta  Brass  Between  0-600°  C,  in  Rela- 
tion to  the  Mechanical  Properties  of  He- 
terogeneous Brasses  of  the  Muntz  Metal 
Type  (84415  N).  P.  D.  Merica  and  L. 
W.  Schad.  Ills.  12  pp.  A.  I.  Mt— Dec, 
1917.     Investigation  and  results. 

Charts 

Simple,  Rapid  Calculating  Chart  (84,- 
274).  Ralph  E.  Turner.  2000*  w.  Pwr 
Pt  Eng— Feb.  15,  1918.  Combination  of 
logarithmic  charts  serves  purpose  of  slide 
rule  with  equal  accuracy  and  rapidity. 

High  Pressures 

Measuring  High  Pressures  with  Dead 
Weight  (84539).  Sanford  A.  Moss.  Ills. 
2200  w.  Power— Feb.  26,  1918.  Details 
for  using  the  equivalent  of  the  dead- 
weight pressure-.gagc  tested  for  measur- 
ing pressures  during  tests. 

High  Temperatures 

Automatic  Control  and  Measurement  of 
High  Temperatures  (83981  A).  Abstract 
of  paper  by  Richard  P.  Brown,  read  be- 
fore the  Faraday  Society.  Ills.  2200  w. 
Machy — Feb.,  lOiS.  Improvements  in 
measuring  instruments  and  control  de- 
vices. 

Pitot  Tube 

Measurement  of  .\ir  and  Gases  bv  the 
Pitot  Tube  (8J002I.  A.  H.  Anderson. 
Ills.  1200  w.  Pwr  Pf  Eng— Feb,  I,  1918. 
Tables.     Explanation   of   use. 
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Screw-Gauges 

The  Inspection  of  Screw-Gauges  for 
Munitions  of  War  (84150  A).  H.  J. 
Bingham  Powell.  2000  w.  Mech  WId — 
Jan.  18,  1918.  Serial,  1st  part.  Present 
article  deals  with  the  measurement  of 
the  pitch. 
Turbines 

Stresses  in  Turbine  Wheels   (83982  A). 
William  Knight.    Tables.    1200  w.    Machy 
— Feb.,  1918.    Methods  and  values  for  de- 
termining stresses. 
Wire  Gages 

Wire  Gages  (84373).     5  PP-     US  Bur 
Stds,    No.   67 — Jan.    17,    19 18.     Combined 
table  of  sizes  in  the  principal  wire  gages. 
POWER  AND  TRANSMISSION 
Ash   Handling 

Buying  an   Ash-Handling   System    (84,- 
068).     Herbert  E.  Birch.    2200  w.     Power 
— Feb.  5,   1918.     How  to  purchase  a  sys- 
tem to  remove  ashes  from  boiler  ash-pits. 
Bucket-Elevators 

Some  Practical  Hints  in  Bucket-elevator 
Operation    (84344   D).     A.   M.    Nicholas. 
500  w.    A  I  M  E,  Bui— Feb.,  igi8. 
Cheap  Powrer 

Tlie  Potentialities  of  a  National  Power 
Scheme  (84254  A).  Ernest  P.  Hollis. 
5000  w.  Ir  &  CI  Trds  Rev — Jan.  25,  1918. 
Read  before  Assn.  of  Min.  Elec  Engrs. 
The  possibility  of  a  supply  of  cheap  power 
is  considered. 
Compressed  Air 

Compressed  Air  and   .Some  of  Its  Ap- 
plications   (84170   A).     Joseph    B.    Moss- 
man.     14  pp.     Utah   Soc  Engrs,  J! — Dec, 
1917. 
Great  Britain 

Water  Power  in  Great  Britain  (with 
Special  Reference  to  Scotland)  :  Its 
.Amount  and  Economic  Value  (84279  A). 
.'Mexander  Newlands,  with  discussion. 
Map.  19  pp.  Roy  Soc  Arts,  Jl — Jan.  25, 
1918. 


Lubrication 

Lubrication  of  Mine  Machinery  (84521 
N).  James  A.  Boyd.  2500  w.  Can  Min 
Inst,  Trans— 1917.  Different  phases  ot 
the  subject. 

Power  Plants 

Important  Discussion  on  Varied  Power 
Plant  Subjects  (84107  A).  16  pp.  A  S 
M  E,  Jl — Feb.,  1918.  Papers  on  small 
turbines,  waste  of  coal,  bagasse  as  fuel, 
cooling  of  water,  and  the  steam  motor. 

Turbines     . 

The  Fifty-Thousand  Kilovolt-Ampere 
Connors  Creek  Turbines  (84367).  C.  F. 
Hirshfekl.  1500  w.  Power— Feb.  19,  1918. 
Largest  single-cylinder  turbine. 

STEAM  ENGINEERING 
Boiler  Economy 

Soot  and  Scale  (84222  A).     A.  A.  Hut- 
chinson.     1800    w.      Ice    &    Refrig — Feb., 
1918.     Boiler  efficiency;  loss  of  heat  due 
to  scale,  etc. 
Condensers 

A  Fifty-Thousand  Sq.  Ft.  Condenser 
(84538).  Ills.  1500  w.  Power — Feb  26., 
1918.  Condenser  located  at  the  bottom 
of  a  pit  74  ft.  deep. 

Modern  Condenser  Practice  (84336  B). 
D.  D.  Pendleton,  with  discussion.  Ills. 
57  pp.  Engrs  Soc  W  Penn,  Pro — Nov., 
1917.  Choice  of  condenser,  types,  aux- 
iliaries, etc. 
Electric  Energy 

The  Production  of  Electricity  by  Steam 
Power  (84498  N).  Alex  Dow.  18  pp. 
Am  El-Chem  Soc,  Trans— Oct.,  1918.  The 
present  status  of  the  production  of  elec- 
tric power  from  steam. 
Feed-Water 

Reducing  Costs  of  Fuel  and  Boiler 
Maintenance  (84297).  S.  B.  Applebaum. 
Ills.  3000  w.  Elec  Wld— Feb.  16,  1918. 
How  costs  can  be  reduced  by  softening 
boiler  feed-water. 


Testing  the  Boiler  Feed  Water  (83998). 
W.  A.  Taller.  2500  w.  Natl  Engr — Feb., 
iqi8.  Methods  for  detecting  oil,  degree 
of  hardness,  acidity,  or  alkalinity,  sulphate 
of  lime,  etc. 

Fuels 

A  New  Method  of  Burning  Powdered 
Coal  (84547  A).  Ills.  2000  w.  Iron  Age 
— Feb.  28,  1918.  A  small  diameter  low- 
pressure  air  transport  system  without  re- 
turn mains. 

Turbines 

Some  Safety  Devices  for  Steam  Tur- 
bines (84147  A).  Ills,  and  Plate.  3500 
w.  Engr — Jan.  18,  1918.  Devices  of  the 
Oerlikon  Co.  of  Switzerland.  Their  con- 
struction and  working. 

The  Historical  Development  of  the 
Steam  Turbine  (84264  A).  Francis  Hodg- 
kinson.  3500  w.  A  E  R  .\^an..  1918. 
Built  as  far  back  as   1833. 

TRANSPORTING  AND  CONVEYING 
Handling  Materials 

Handling  Bulk  Material  by  Man  and 
Machine  Power — A  Comparison  (84567 
A).  George  Frederick  Zimmer.  Ills. 
2500  w.  Ind  Man — March,  1918.  Based 
on  British  practice.     Comparative  costs. 

MISCELLANY 
Discussions 

Discussions  of  Papers  on  Varied  Sub- 
jects (84108  A).  8  pp.  A  S  M  E,  Jl— 
Feb.,  1918.  Heat  transfer,  surface  resist- 
ance, air  purification,  balancing,  etc. 

Further  Discussions  of  Varied  Papers 
(84109  A).  2500  w.  A  S  M  E,  Jl— 
Feb.,  1918.  Papers  by  F.  W.  Dean,  L.  C. 
Loewenstein,  H.  L.  Gantt,  C.  J.  Ramsburg, 
?iid  C.  H.  Bedell. 
Filter-Press 

The  Filter-Press  (84074  A).  D.  R. 
Sperry.  Ills.  2500  w.  Met  &  Chem  Eng 
— Feb.  I,  1918.  Construction  and  func- 
tions. 


COMMUNICATION 

Loading  Coils 

Loading  Coils  versus  Repeaters   (84224 

.A).      W.    N.    Furthmann.      Ills.     2500  w. 

Tel    Engr — Feb.,    1918.     Serial,    ist   part. 

Properly  designed  and  correctly  installed 

loading  coils  adequate  for  long  distance. 

Military  Communication 

Telegraphs  and  Telephones  in  the  First 
Year  of  War  (84298).    John  V.  L.  Hogan. 
1500  w.     Elec  Wld — Feb.    t6,    1918.     Or- 
ganized  for  war  service. 
Radiotelegraphy 

Comparative  Experiments  on  the  Au- 
dion  (84281  A).  G.  Vallouri.  Diagrams. 
1000  w.  Elec'n — Feb.  I,  1918.  Experi- 
ments made  with  five  samples  to  determine 
their  relative  behavior  as  amplifier,  gen- 
erator, and  detector  in  radiotelegraphy. 
Telephone  Practice 

Semi-.\utomatic  Telephone  System  at 
Amsterdam  (84225  A).  From  Am.  des 
Telegvapes  et  Telef'honcs.  3300  w.  Tel 
Engr — Feb.,  1918,  Reasons  for  adopting 
this  system ;  method  of  service,  etc. 
Telephone  Work 

Trucks,  Trailers  and  Special  Bodies 
(84223  A).  Ills.  4500  w.  Tel  Engr— 
Feb.,  1918.  Miscellaneous  motor  cars  and 
attachments  found  useful  to  telephone 
men. 
Telephony 

Telephone  Exchange  Transfers  and 
Their  Organization  (84280  A).  F.  G.  G. 
Baldwin.  3500  w.  Elec'n — Feb.,  1918. 
Abstract  of  paper  before  the  I.  E.  E. 
Ways  and  methods  of  effecting  transfers. 


Train  Telephones 

Telephoning  to  a  Moving  Train  (84077 
A).  Ills.  800  w.  Ry  &  Loc  Eng — Feb., 
1918.  Appliances  and  system  in  use  on 
Canadian  Government  railways. 

ELECTRO-CHEMISTRY 

Canada 

Notes  on  Electro-Chemical  and  Metal- 
hirgical  Possibilities  in  Canada  (84523  TT). 
H.  E.  Howe,  with  discussion.  3500  w. 
Can  Min  Inst,  Trans— 1917.  Utility  of 
hydro-electric  power,  and  the  future  of 
industries  named. 

"  Density   Cell " 

.\  "  Density  Cell "  with  Slight  Local 
.^ction  (84138  A).  Ch.  Eery.  Abstract 
of  paper  read  before  the  Soc.  Int.  des 
Elec'ns.  Ills.  2500  w.  Elect'n — Jan.  18, 
1918.  Experiments  designed  to  provide  a 
remedy  for  the  irregular  local  action  of 
the  negative  electrode. 

Depolarizing 

Pile  A  Depolarisation  Par  L'Air  (84,- 
592  C  +  D).  M.  Fery.  Ills.  1200  w. 
Bul-Soc  D'Encouragement  Pour  LTndus- 
trie  Nationale — Sept.-Oct.,  1917.  Voltaic 
cell  with  manganese  dioxide  electrolyte 
arranged  to  depolarize  the  negative  plate 
by  allowing  access  of  air. 

Electric  Furnace 

The  Greaves-Etchells  Electric  Furnace 
(84148  A).  Ills.  1500  w.  Engr— Jan.  18, 
1918.  Detailed  description  and  advantages 
claimed. 


Electrometallurgy 

Electro-Deposition  of  Zinc  from  .-Vque- 
ous  Solutions  (84506  N).  E.  P.  Mathew- 
son,  with  discussion.  26  pp.  Can  Min 
Inst,  Trans — 1917.  Bibliography  and  the 
process  finally  adopted. 

Electrolvtic  Zinc  F.xtraction  at  Trail. 
B.  C.  (84497  N).  E.  H.  Hamilton.  500 
w.  Am  El — Chem  Soc.  Trans — Oct.,  1917. 
Composition  of  the  ore  and  details  of  the 
work. 

Electrolytic  Zinc  in  Eastern  Canada 
(84507  NJ.  E.  E.  Watts.  2500  w.  Can 
Min  Inst,  Trans — 191 7.  Experimental 
work  and  conclusions. 

The  Future  of  Electrolytic  Zinc  (84,- 
496  N).  Thomas  French.  2200  w.  Am 
El-Chem  Soc,  Trans — Oct.,  1917.  Com- 
parative merits  of  the  retort  process  and 
the  electrolytic  process  of  extracting  zinc 
from  its  ores. 
Plating 

Plating  of  Die  Castings  (84543).    Joseph 
Haas,  Jr.     2200  w.     Brs  Wld— Feb.,  1918. 
Solutions    tried    out    and    results    given. 
Rossi,  A.  J. 

Presentation  of  Perkin  Medal  to  .\u- 
guste  J.  Rossi  (84069  A).  Ills.  7000  w. 
Met  &  Chem  Eng — Feb.  i.  1018.  .Account 
of  meeting  at  Chemists'  Club,  N.  Y..  with 
full  text  of  addresses. 
Thermoelectric  Cell 

\  Thermoelectric  Standard  Cell  (84,- 
379  DV  C.  .A..  Moxie.  Ills.  8  pp.  A  I 
E  E,  Pro — Feb.,  1918.  Considers  a  means 
of  obtaining  a  secondary  standard  of  e.  m. 
f.  by  utilizing  the  e.  m.  f.  of  a  thermo- 
couple. 
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Water  Power 

Water  Power— Our  Electrocliemical  Sal- 
vation (84172  A).  C.  A.  Winder.  Ills. 
2500  w.  Gen  Elec  Rev — Feb.,  igi8. 
Claims  that  water  of  Niagara  Falls  could 
be  largely  diverted  for  power  purposes 
without  detracting  from  the  beauty  of 
this  cataract. 

\\'ater  Power  Legislation  (84494  N). 
Map.  4500  w.  Am  El-Chem  Soc,  Trans 
—May,  1917.  Presents  needs  of  electro- 
chemical industries. 

ELECTRO-PHYSICS 
Hysteresis 

The  Suppression  of  Hysteresis  in  Iron- 
carbon  .Alloys  by  a  Longitudinal  Alter- 
nating Magnetic  Field  (84177  A).  C.  W. 
Waggoner  and  H.  JM.  Freeman.  2000  w. 
Gen  Elec  Rev— Feb.,  1918.  Remarkable 
experiments  on  the  disappearance  of  hys- 
teresis. 
Inductance 

Self-Inductance  of  Long  Reactance 
Coils  (84213).  H.  B.  Dwight.  1200  w^ 
Elec  Wld— Feb.  9,  igi8.  Develops  for- 
mula for  computing  value,  with  two  ex- 
amples to  illustrate  application. 

Induktion  und  Kapazitat  von  Leitungen 
(84587  B).  J.  Fischer-Hinnen.  Ills. 
10,000  w.  Bul-Schweiz.  Elektrotechnischer 
Verein— Dec,  191-.  Induction  and  ca- 
pacity of  conductors.     Mathematical. 

The  Inductance  of  Tubular  Conductors 
(84205).  H.  B.  Dwight.  Ills.  500  w. 
Elec  Rev,  Chi— Feb.  9,  1918.  Derives  a 
fairly  simple  formula  for  inductance  of 
circuits  using  tubular  conductors. 
Wave  Motion 

Electric  Waves  (84472  B.).  W.  S. 
Franklin  and  Barry  McXutt.  Ills.  34  pp. 
\\est  Soc  Engrs,  Jl— Nov.,  191 7.  Dis- 
cussion of  the  simplest  aspects  of  the 
dynamics  of  wave  motion 

GENERATING  STATIONS 
Calgary 

The  Central  Station  at  Calgary  (84204). 
James   F.    McCall.     Ills.     2000   w.     Elec 
Rev,  Chi— Feb.  9,  1918.    Details  of  a  mu- 
nicipal electric  plant  in  Alberta,  Can. 
Coal  Saving 

Bonus  Plan  Reduces  Coal  Consumption 
at  Manila  (84313).  B.  H.  Blaisdell.  4000 
w.  Elec  Ry  Jl— Feb.  16,  1918.  Dividing 
saving  effected  with  power  plant  employees 
gives  men  increase  in  wages  of  about 
$700  per  month. 
Columbus 

Walnut   Station   of   Columbus   Railway, 
Power  &   Light   Company    (84459).     His. 
4500   w.     Elec   Rev,    Chi— Feb.   23,    1918. 
Xew  steam-electric  generating  station. 
Great  Britain 

Proposed  Interconnection  of  Electric 
Power  Supply  in  Great  Britain  (84206). 
4500  w.  Elec  Rev.  Chi— Feb.  9,  1918.  In- 
terim report  of  Coal  Conservation  Sub- 
Committee  dealing  with  power  generation 
and  transmission. 
Hydro-Electric 

Hydro-Electric  Development  (84193). 
Calvert  Townle\-.  3500  w.  Can  Engr- 
Feb.  7,  1918.  Presented  to  the  Water 
Power  Committee  of  the  U.  S.  Chamber 
of  Commerce.  On  estimated  undeveloped 
water  power  and  its  industrial  value. 

Impianto  Idroelettrico  Del  Corfino  (84,- 
603  B).  A.  Omodeo.  Ills.  3600  w.  In- 
dustria— Jan.  75,  1918.  Hvdro-clectric  de- 
velopment on  Corfino  River  in  Italy.  In- 
teresting features. 
Ireland 

Electricity  Supply  in  Dublin  and  the 
surrounding  Districts  (84139  N).  W. 
Tatlow,  with  discussion.  6^00  w.  Instn 
Elec  Engrs,  Jl— Jan.,  1918.  Urges  tht 
concentration  of  generating  plant,  and 
considers  improvements  and  legislation 
needed. 


ELECTRICAL  ENGINEERING 

Isolated  Plant 

Isolated  Plant  for  Foundry  and  Ma- 
chme  Shop  (84272).  Ills.  1000  w.  Pwr 
Pt  Eng— Feb.  15,  1918.  New  Chicago  fac- 
tory having  a  small  but  modern  power 
plant  with  standard  equipment. 
Mine-Mouth  Power 

Bulk-Supply  Generating  Station  at 
Mouth  of  Mine  (84211).  Ills.  2500  w. 
Elec  Wld— Feb.  9,  1918.  Serial,  ist  part. 
Features  of  the  Windsor  (W'.  Va.)  power 
plant  operated  jointly  by  two  companies. 

The  Windsor  Power  Station  (84217). 
Ills.  3500  w.  Power— Feb.  12,  191S. 
Features  of  plant  at  coal  mine  in  W.  Va. 
to  produce  bulk  energy  for  joint  mine 
owners. 
New  Bedford 

New  52,000  kw.  Station  of  New  Bed- 
ford Company  (84461).  Ills.  1500  w. 
Elec  Wld— Feb.  23,  1918.  Serial,  ist  part. 
Engineering  features  of  the  largest  steam- 
turbine  plant  in  South  Massachusetts. 
Power  Generation 

Combining  Loads  to  Gain  Economies  of 
Large  Units  and  High  Diversity  Factor 
(84201).  2200  w.  Elec  Ry  Jl— Feb.  9, 
1918.  Serial,  ist  part.  Huge  jointly 
owned  steam  generating  plant  at  Windsor, 
W.  Va. 

See  also  Turbines,  under  Mechanical 
ExGiXEERiXG,  Hydraulic   Machinery. 

GENERATORS  AND  MOTORS 

Cap-Rings 

Turbo-Rotor  Cap-Rings  (84136  A).     R. 
Roberts.     Ills.     1600  vv.     Elec'n— Jan.   18, 
1918.      Serial,    1st   part.     Calculations   of 
stress,  and  points  in  design. 
Clutch 

Differential  Electro  -  Magnetic  Clutch 
(84289  A).  Ills.  2500  w.  Engr— Jan.  25, 
1918.  Details  of  clutch,  devised  by  Wal- 
ter L.  Davies  and  Alfred  Soames,  for  con- 
trolling the  electrical  output  of  a  dynamo 
and  the  mechanical  output  of  a  motor. 

Magnetic  Clutch  (84287  A).    Ills.     1500 
w.     Engng — Jan.  25,   1918.     Describes  an 
automatic  magnetic  clutch. 
Commutation 

Commutation  in  Alternating  -  Current 
:\Iachinery  (84385  D).  Marius  C.  A.  La- 
tour.  Ills.  25  pp.  A  I  E  E,  Pro— Feb., 
1918.  Theoretical  considerations  of  com- 
mutation in  polyphase  and  single-phase 
machinery. 
Commutators 

The  Care  of  Commutators  of  Direct- 
Current  Machinery  (S4015  A).  L.  Pokes. 
,3000  w.  Colly  Gdn — Jan.  11,  1918.  Proper 
attention  to  repairs  and  to  points  that  will 
avoid  their  necessity; 
Dynamo  Design 

Output  Coefficients  for  D.-C.  Motors  of 
Small  Size  (84296).  E.  W.  Kellogg.  800 
w.  Elec  Wld — Feb.  16,  1918.  Convenient 
method  of  arriving  at  trial  values  of  ar- 
mature diameter  and  length  before  de- 
signing the  winding. 
Motor  Operation 

Applications  of  Flywheels  in  Motor  Op- 
eration (84462).  C.  E.  Clewell.  Ills.  2000 
w.  Elec  Wld — Feb.  23,  1918.  Theoretical 
and  practical  considerations  of  the  effect 
which  they  exert. 
Motors 

The  Polyphase  Shunt  Motor  (84382  D). 
W.  C.  Korthals  Altes.  Ill.s.  32  pp.  A  I 
E  E,  Pro — Feb.,  1918.  Types  that  seem 
most  important  arc  discussed,  particularly 
the  induction  motor  with  commutator  on 
the  primary  side. 
Protection 

The  Protection  of  Alternating  Current 
Generators  (84324  N).  J.  Harcourt  Will- 
iams. Ills.  1000  w.  Rcama  Jl — Jan.,  1918. 
Describes  protective  devices  and  their  ad- 
vantages. 
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Secomor 

The  Secomor.  A  Kinematic  Device 
which  Imitates  the  Performance  of  a  Se- 
ries-wound Polyphase  Commutator  Motor 
(84380  D).  V.  Karapetoff.  Ills.  18  pp 
A  I  E  E,  Pro— Feb.,  1918.  Describes 
the  device  and  its  purposes. 

Starters 

Alternating-Current  Automatic  Starters 
for  Squirrel-Cage  Induction  Motors  (84- 
067).  W.  H.  Patterson.  Ills.  1500  w 
Power— Feb.  5,  1918.  Operation  explained. 
.Applications  and  limitations. 


ILLUMINATION 
Color 

A  Color  Symposium  (84396  C).  Arti- 
cles by  C.  E.  Ferree  and  G.  Rand,  Beatrice 
Irwin,   M.  Luckiesh,   Irwin  G.   Priest,  H. 

C.  Richards,  Leonard  Thompson  Trol'and 
and  discussions.  82  pp.  Ill  Eng  Soc, 
Trans— Feb.  11,  1918. 

Lighting  Economics 

Economics  in  the  Operation  of  Large 
Lighting  Installations  (84397  C).  Clar- 
ence L.  Law  and  James  E.  Buckley,  with 
discussion.  18  pp.  Ill  Eng  Soc,  Trans— 
Feb.  II,  1918.  Executive  details  and  rou- 
tines necessary. 

Underground  Lighting 

The  Design  of  Low  A^oltage  Under- 
ground Lighting  Systems  (84370  A).  L. 
Pokes.  3000  w.  Colly  Gdn— Jan.  25,  igi8. 
Present  tendency  in  colliery  lighting.  Fac- 
tors which  have  increased' the  possibilities 
of  low  voltage. 

Visible  Radiation 

The  Visibility  of  Radiation  (84398  C). 
Prentice  Reeves,  with  short  discussion.  8 
pp.  Ill  Eng  Soc,  Trans— Feb.  11,  1918. 
Comparison  of  various  data  obtained  in 
laboratory  tests. 

MEASUREMENT 
Currents 

A  New  Standard  of  Current  and  Po- 
tential (84381  D).  Chester  T.  Allcutt. 
Ills.  7  pp.  A  I  E  E,  Pro— Feb.,  1918.  A 
new  standard  proposed  as  a  substitute  for 
the  standard  cell  in  certain  classes  of  d.  c. 
measurements. 
Demand  Meters 

Classification  of  Demand  Meters  with 
Reference  to  Central-Station  Rates  (84,- 
460).  Chester  I.  Hall.  1500  w.  Elec 
Rev,  Chi— Feb.  23,  191S.  Resume  of  de- 
mand meter  development. 

The  Character  of  the  Thermal  Storage 
Demand  Meter  (84384  D).  P.  M.  Lincoln. 
Ills.  22  pp.  A  I  E  E,  Pro— Feb.,  1918. 
Discusses  the  character  of  the  quantity 
measured  by  this  device. 
Meter 

The   Selection   of  an   Electricitv   Meter 
(84369  A).     2000  w.     Elec  Rev— Jan.  25, 
1918.     Considers   quality,    cost,   and   com- 
mercial service. 
Power  Factor  Meters 

D.  C.  Calibration  of  Power  Factor 
Meters  (84063).  Thomas  W.  Variey. 
800  w.  Elec  Wld— Feb.  2,  1918.  Resist- 
ance ratio  method. 

Power  Losses 

Measurement  of  Power  Loss  in  Dielec- 
trics of  Three-Conductor  Hish-Tension 
Cables  (84383  D).  F.  M.  Farmer.  Ills. 
20  pp.  A  I  E  E,  Pro— Feb.,  191S.  Method 
used  at  the  Electrical  Testing  Laborato- 
ries, the  difficulties  and  methods  of  over- 
coming them. 

Rating 

Factors  That  Determine  Maximum  Rat- 
ing of  a  Direct-Current  Machine  for  a 
Given  Speed  (84127  A).  F.  T.  Hague. 
Ills.  4.^00  w.  Elec  Jl— Feb.,  1918.  An- 
alysis of  the  factors  which  limit  capacity 
of  anv  machine. 
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POWER  APPLICATIONS 

Agriculture 

ftleclroculturc  (84590  Bj.  Ills.  2700  w. 
L'liKliistric  £lectrique— Dec.  25,  1917-  Ap- 
paratus for  high  tension  discharge  for 
stinuilating  plant  growth. 

Argentina 

Argentina  as  a  Field  for  Electrical  En- 
terprise (84323  N).  4500  w.  Beama  Jl— 
Jan.,  1918.  Progress  during  the  last  half 
ccntnry;  hints  on  publicity  and  merchan- 
dizing methods. 

Electric  Range 

A  Studv  of  Electric  Range  Efficiency 
(84300).  'R.  G.  Kloeffler.  Ills.  1800  w. 
Elec  VVld— Feb.  16,  1918.  Serial,  ist  part. 
Test  results  on  both  open  and  inclosed 
heating  units. 

Excavator 

Electric  Control  of  a  Dragline  Excava- 
tor (84302).  L.  W.  Nickel.  Ills.  1500  w. 
Cl  Age— Feb.  16,  1918.  Advantages  over 
steam  shovel. 

Farm  Work 

Electricity  Speeding  Up  Farm  Work  in 
Idaho  (84320).  C.  O.  Crane.  Ills.  1800 
w.  Elec  Rev,  Chi— Feb.  16,  1918.  Ad- 
vantages of  power  and  light. 

Electric  Ploughing  (84248  A).  A.  De- 
lamorre.  Abstract  from  Rev.  Gen.  de 
I'Elcc.  Ills.  2000  w.  Elec'n— Jan.  25, 
1918.  Serial,  1st  part.  Amount  of  power 
necessary ;  various  systems  and  methods. 

Some  Experiments  in  the  Use  of  Elec- 
tric Power  for  Field  Work  on  the  Farm 
(84175  A).  J.  H.  Davidson  and  F.  E. 
Boyd.  Ills.  2200  w.  Gen  Elec  Rev— 
Feb.,  IQ18.  Possibilities  of  using  power 
from  existing  transmission  lines. 

Fertilizer  Plants 

The  Fertilizer  Industry  and  Its  Power 
Requirements  (84171  A).  J.  E.  Mellett. 
Ills.  14  pp.  Gen  Elec  Rev— Feb.,  _  1918. 
Application  of  electric  drive  to  this  in- 
dustry, and  the  average  power  require- 
ments. 

Logging 

Electricity  in  Logging  and  Saw  Mills 
(84178  A).'  E.  H.  Horstkotte.  Ills.  11 
pp.  Gen  Elec  Rev— Feb.,  1918.  Power 
equipment  of  a  large  mill  in  the  West. 

Steel  Mills 

Application  of  Motors  to  Steel-Mill  Op- 
erations (84064).  C.  E.  Clewell.  Ills. 
1800  w.  Elec  Wld— Feb.  2,  1918.  Import- 
ant operations  to  which  motors  have  been 
applied.     Types  adapted. 
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Textile   Mills 

Application  of  Motors  to  the  Textile 
Industry  (84299).  C.  E.  Clewell.  Ills. 
1500  w.  Elec  V\ld— Feb.  16,  1918.  Fac- 
tors affecting  selection  of  motors  and  con- 
trol apparatus. 

Winches 

IClectric  Cargo  Winches  (84176  A).  E. 
F.  Whitney.  Ills.  8  pp.  Gen  Elec  Rev 
— Feb.,  1918.  Equipment  for  applying  elec- 
tric drive. 

Winding  Engines 

Electric  \Vinding  Engines  (84468  A). 
John  F.  Perry.  Ills.  6500  w.  Ir  &  Cl 
Trds  Rev— Feb.  i,  1918.  A  comparison 
of  various  systems  and  some  aspects  of 
the  problem  in  the  event  of  centralization. 

TRANSFORMERS 

High-Voltags 

High-Voltage   Transformers  at  Alfkar- 
leby   (84023  A).     Ills.     1200  w.     Engng— 
Jan.  II,  1918.    Voltage  of  77,000  for  hydro- 
electric  power  station   in   Sweden. 
Protection 

Some  Phases  of  Protecting  Distributing 
Transformers  (84057)-  S.  F.  Erickson. 
Ills.  4500  w.  Elec  Rev,  Chi— Feb.  2, 
1918.  Factors  involved  in  conserving 
transformer  life  and  capacity. 
Voltage 

Characteristics  of  Current  Transformers 
on  Open  Circuit  (84128  A).  W.  R.  Wood- 
ward. 1800  w.  Elec  Jl— Feb.,  1918.  Ex- 
plains operation  and  the  dangers. 

TRANSMISSION     AND     DISTRIBU- 
TION 
Cables 

Cable  Fault  Localization  in  Practice 
(84134  A).  D.  M.  W.  Hutchison.  Ills. 
1400  w.  Elec  Rev— Jan.  18,  1918.  Results 
of  experience.  Loop  test  with  a  special 
bridge,  and  a  fall  potential  test. 

Circuit    Breakers 

Rating  and  Selection  of  Oil  Circuit 
Breakers  (84378  D).  E.  M.  Hewlett,  J. 
M.  Mahonev,  and  G.  A.  Burnham.  Ills. 
16  pp.  A  i  E  E,  Pro— Feb.,  1918.  Dis- 
cusses the  interpretations  of  the  A  I  E  E 
Standardization  Rules,  and  factors  in- 
volved in  selection. 

Insulators 

Electrical  Porcelain  (84125  A).  G.  L 
Gilchrest  and  T.  A.  Klinefelter.  Ills.  3500 
w.  Elec  Jl— Feb.,  1918.  How  a  satis- 
factory product  has  been  developed. 
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Iron   Wire 

Ueber  die  Verwendbarkeit  eiserner 
Fahrleitungen  fur  Wechselstrombahnen 
(84584  B).  W.  Kummer.  2800  w. 
Schweizerische  Bauzeitung — Dec.  22,  1917. 
The  use  of  iron  wire  overhead  conductors 
for  alternating  current  railways. 
Line  Calculations 

Simplifying  Transmission  Line  Calcu- 
lations (84062).  T.  A.  Wilkinson.  2500 
w.  Elec  Wld— Feb.  2,  1918.  Method 
involving  new  equations  and  chart  based 
on  rigorous  formula. 
Oil  Switches 

Die  Untersuchungen  an  Oelschaltern 
(84585  B).  B.  Bauer.  Ills.  12,000  w. 
Bulletin  Schweizerischer  Elektrotech- 
nischer  Verein— Oct.,  1917.  Report  of 
committee  on  high  tension  apparatus. 
Thermodynamics  of  oil  switches. 
Pole    Lines 

The  Forces  Which  Act  Upon  a  Trans- 
mission Line  (84457).  Charles  R.  Harte. 
Ills.  3000  w.  Elec  Ry  Jl— Feb.  23,  1918. 
Means  of  calculating  the  factor  of  safety. 
The  Mechanics  of  the  Pole  Lines  (84- 
295).  Ward  H.  Snook.  Ills.  2000  w. 
Telephony — Feb.  16,  1918.  Serial,  1st  part. 
Determination  of  forces  acting  on  pole 
lines  by  use  of  graphics. 
Portable  Switchboards 

Transportable  Isolier-Schutzwande  fur 
Hochspannungs-Schaltanlagen  (84586  B). 
E.  Sieber.  Ills.  1000  w.  Bul-Schweiz. 
Elektrotechnischer  Verein — Nov.,  1917. 
Portable  switchboards  and  compartments 
for  high  tension  apparatus. 
Rectifiers 

Factors  Affecting  Vapor-Rectifier  Per- 
formance (84463).  William  Tschudy. 
Wave  forms.  1000  w.  Elec  Wld — Feb. 
23,  1918.  Bulb  losses  greatly  dependent 
on  wave  form,  frequency  and  anode  cur- 
rent. 
River  Crossing 

An  Interesting  Transmission  Line  River 
Crossing  (84056).  Ills.  1500  w.  Elec 
Rev,  Chi — Feb.  2,  1918.  Features  of  pro- 
ject of  the  Toledo  Railway  &  Light  Co. 
Long  span  over  Maumee  River. 
Synchronizing 

Synchronizing  Stations  to  Reduce  In- 
terruptions (84214).  Ills.  1200  w.  Elec 
Wld — Feb.  9,  1918.  Flexibility  of  opera- 
tion increased  by  installing  two  synchron- 
izing   stations. 


BRIDGES 

Bascule  ..,.,. 

Illinois  Central  Bascule  Bridge  is  Hand 
Operated  (84243)-  Uls-  1000  w.  Eng 
News-Rec— Feb.  14,  1918.  Bridge  near 
Allen,  Miss.,  has  plate-girder  span  fitted 
with  counterweighted  lifting  truss. 

Concrete 

Concrete-Arch  Railway  Bridge  Costs 
Less  Than  Steel  (84387).  IHs-  2500  w. 
Eng  News-Rec— Feb.  21,  1918.  Double- 
track  concrete  structure  replaces  iron. 

Manayunk,  Pa. 

New  Pennsylvania  Railroad  Bridge  at 
Manayunk,  Pa.  (84200).  Albert  M.  Wolf. 
Ills.  1800  w.  Ry  Rev— Feb.  9,1918.  De- 
sign and  methods  of  construction. 

Moving 

Shifting  a  4000-Ton  Bridge  on  Freight 
Car  Trucks  (84269).  Ills.  2000  w.  Ry 
Age— Feb.  15,  1918.  Three  spans  of  St. 
Joseph  &  Grand  Island  structure  over  the 
Missouri   River  moved   136  ft. 


Ohio   River 

The  Sciotoville  Bridge  (84282  A). 
Frank  W.  Skinner.  Ills,  and  Plate.  3500 
w.  Engng— Jan.  25,  1918.  Serial,  1st 
part.  Details  of  bridge  across  the  Ohio 
River  at  a  height  of  no  ft.  above  low 
water. 

Quebec 

Expansion  Joints  and  Traction  Trusses. 
Quebec  Bridge  (84191)-  .Archibald  John 
Meyers.  Ills.  4500  w.  Can  Engrs— Feb. 
7,  1918.  Sliding  rail  expansion  joints 
allow  motion  of  ijVi  inches  between  sus- 
pended span  and  each  cantilever  arm. 

CONSTRUCTION 

Administrative  Offices 

Three  Wooden  Buildings  to  Hold  10,000 
Government  Employees  (84389).  Ills. 
1200  w.  Eng  News-Rec— Feb.  21,  1918. 
Offices  under  construction  in  Washing- 
ton, D.  C. 


Building   Details 

One-Hundred-Foot  Concrete  Arch  Car- 
ries Theater  Balcony  (841 12).  Clarence 
W.  Driver.  Ills.  1000  w.  Eng  News- 
Rec — Feb.  7,  1918.  Details  of  work  in 
Edison  building  in  Los  Angeles. 
Buildings 

Report  of  Committee  VI— On  Buildings 
(84479  N).    28  pp.    ARE  A,  Bui— Dec, 
1917. 
Concrete 

Economy  in  the  Design  of  Concrete 
Buildings  (84376  B).  Clayton  \V.  May- 
ers. Ills.  26  pp.  Bos  Soc  C  E,  Jl— 
Feb.,  1918.  Effects  of  design  on  cost: 
comparative  estimates,  etc. 
Concrete  Houses 

Precast  and  Field  Cast  Concrete  Houses 
(84058).  J.  B.  Warriner.  Ills.  1000  w. 
Cl  Age — Feb.  2,  1918.  Construction  of 
dwellings  built  of  a  combination  of  pre- 
cast and  field  cast  concrete. 
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Concrete  Plant 

Concrete  Plant  on  Boston  Dr.v  Dock 
Almost  Autotnatic  (84005 j.  Edmund  M. 
Blake.  Ills.  2500  w.  Eng  News-Rec— 
Jan.  31,  1918.  Electrically  operated,  belt- 
fed  concrete  plant  of  100  yd.  an  hour 
capacity. 
Dams 

See  Water  Supply. 
Factories 

Standardization  in  Factory  Buildings 
(84438).  Ills.  1500  w.  Auto  Ind— Feb. 
21,  1918.  Standardized  plans,  with  ;i 
structural  steel  work  fabricated  in  ad- 
vance. 
Flat  Slab 

Some  Xotes  on  Flat  Slab  Design : 
Thickness  of  Slab.  Column  Heads  and 
Bending  in  Columns  (84545).  Albert  M. 
Wolf.  Ills.  3500  w.  Eng  &  Con — Feb. 
27,  1918.  Considers  points  of  importance 
to  designers. 
Foundations 

Een  an  Ander  Omtrent  den  Druk  van 
het  Grondwater  onder  Bouwwerken  (84,- 
595  Bl.  R.  Soman.  6500  w.  De  Inge- 
nieur — Dec.  29.  1917.  Methods  of  resist- 
ing pressure  of  ground  water  in  deep 
foundation  work. 
Framing 

Composite     Steel     and     Concrete     and 
Steel    Framing    Construction    (84133    Xj. 
1500  w.     Comwh  Engr — Jan.,  1918.     New 
regulations  for  Sydney,  Australia. 
Girders 

Circular-Arc  Bow-Girder  (84142  A). 
William  Knight.  Diagrams.  1500  w. 
Engng — Jan.  18,  1918.  Formulae,  pub- 
lished by  A.  H.  Gibson  and  E.  G.  Ritchie 
of  interest  to  the  designer. 
Granary 

A  Modern  Granary  (84135  A).  G.  E. 
Baxter.  Details  from  a  paper  read  be- 
fore the  Instn.  of  Engrs.  &  Shipbldrs.  in 
Scotland.  Ills.  1800  w.  Elec'n — Jan.  18. 
1918.  Serial,  ist  part.  Equipment  of 
Meadowside  granary,  which  has  a  capacity 
of  31,000  tons  of  wheat. 
Housing 

Communitv  Courts  for  Factory  Work- 
ers (84328  A').  Charles  Alma  Byers.  Ills. 
1600  w.  Arch  Rec — Feb.,  1918.  Shows 
this  idea  as  developed  in  California. 

Regular  Towns  ^Iust  Be  Built  to  Ade- 
quately House  Industrial  Armies  (84436). 
Samuel  G.  Willmer.  Ills.  3000  w.  Mfrs 
Rec — Feb.  21,  1918.  Outline  of  what  is 
planned  and  what  is  being  done." 

Some  Aspects  of  Industrial  Housing 
(84082  B).  Charles  C.  May.  Ills.  4000 
w.  Arch  For — Jan..  1918.  Serial,  1st 
part.  Introductory  and  examples  of  in- 
dustrial town  planning  from  the  work  of 
John    N'olen. 

The  Need  for  Industrial  Housing  (84.- 
083  B).     2500  w.     Arch   For — Jan.,   1918. 
The  great  problem  now  before  the  U.  S. 
Government. 
Military   Engineering 

Deep  Gallery  Shelters  (84486  B).  A 
lecture  by  P.  S.  Bond  and  R.  D.  Leisk. 
Ills.  10  pp.  Prof-Mem — Jan. -Feb.,  191S. 
Field  works  in  the  present  war  and  their 
construction. 

Use  of  Corrugated  Iron  for  Construc- 
tion of  Shelters  (84487  B).  Henry  Swift. 
Ills.  10  pp.  Prof-Mem — Jan. -Feb.,  1918. 
Uses  for  which  it  is  adapted. 

Mining   Operations.    Especiallv    for   In- 
fantry (SdJrio  B).   W.  R.  Livermore.    Ills. 
1"  pp.     Prof-Mem— Jan.-Feb..  1918.     His- 
tory fit  mine  warfare  is  reviewed. 
Mont  d'Or  Timnel 

Gcolcicische  und  Hydrologische  Bc- 
obachtungcn  iiber  den  Mont  d'Or  Timnel 
nnd  dcsscn  .^nschliessende  Gcbicte  (84.- 
582    RV      H.    Schardt.      Ills.      2400    w 
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Schweizerische  Bauzeitung— Dec.  8,  19 17. 
Serial,  1st  part.  Geology  and  hydrology 
of  the  mountain  region  of  the  Mont  d'Or 
tunnel  near  Vallorbe,  Switzerland. 

Rapid  Building 

Concrete  Army  Warehouses  Built  in 
Record  Time  (84245).  Edgar  H.  Moshcr. 
Ills.  1500  w.  Eng  News-Rec — Feb.  14, 
1918.  Low  structures  of  large  area  ex 
pedited  by  careful  arrangement  of  build- 
ing processes. 

Repairing 

Methods  of  Maintaining  and  Repair- 
ing Old  Highway  Bridges  (84546).  G.  F. 
Burch.  Ills.  2000  w.  Eng  &  Con— Feb. 
27,  1918.  Details  of  methods  employed  in 
Illinois. 

Wharves 

See  same  heading  under  Jraterzs.'ays  and 
Harbors. 

Workmen's  City 

Building  a  Town  to  House  Three  Thou- 
sand Shipbuilders  (84009).  Ills.  2500  w. 
Eng  News-Rec— Jan.  31,  1918.  Details 
of  work  at  Bristol,  Pa.,  to  house  workmen 
and   families. 

MATERIALS     OF     CONSTRUCTION 

Asphaltic  Materials 

Bituminous  Sands  of  Northern  Alberta 
(84524  N).  S.  C.  Ells.  Ills.  3000  w. 
Can  Min  Inst,  Trans — 1917.  Undeveloped 
deposits  and  their  economic  importance. 

Australian  Hardwood 

The  Lightest  Beams  of  Australian 
^ardwood  to  Carry  Various  Loads  (84,- 
132  N).  George  Higgins.  800  w. 
Comwh  Engr — ^Jan.,  1918.  How  to  ascer- 
tain the  most  economical  sections  for  tim- 
lier  beams. 

Forestry 

National  Forestry  Scheme  (84019  A"). 
1500  w.  Colly  Gdw — Jan.  11,  1918. 
Scheme  urged  by  Forestry  Sub-Committee 
of  the  Reconstruction  Committee  of  the 
L'nited  Kingdom. 

Metals 

Metals  and  Metallurgical  Research  (84,- 
533).  S.  F.  Kirkpatrick,  in  Queens  Quar- 
terly. 2000  w.  Can  Min  Jl — Feb.  15, 
1918.  Importance  of  research ;  increased 
use  of  alloys,  etc. 

Natural  Resources 

Report  of  Committee  XIX — On  Con- 
servation of  X'^atural  Resources  (84477 
X).     20  pp.     AREA,  Bui— Dec.  1917. 

Rubber  Chemistry 

Catalysts  in  Vulcanization  (84103  B). 
D.  Spence.  2500  w.  Jl  Ind  &  Eng  Chem 
Feb.,  19:8.  Account  of  results  obtained 
in  America. 

\^ulcanization  of  Rubber  by  Selenium 
(84104  B).  Charles  R.  Boggs.  1200  w. 
Jl  Ind  &  Eng  Chem^Feb.,  igi8.  Research 
work  and  results. 

Sewer  Pipe 

Manufacture  of  Sewer  Pipe  (84535). 
Frank  Coleman.  Read  before  Can.  Clay 
Products  .^ssn.  4000  w.  Can  Engr — Feb. 
21,  1918.     Facts  worthy  consideration. 

MEASUREMENT 

Columns 

Low  Working  Stress  for  Square-End 
Steel  Columns  is  Recommended  (84113). 
3000  w,  Eng  News-Rec — Feb.  7,  1918. 
Final  committee  report  of  Am.  Soc.  of 
Civ.  Engrs.,  with  editorial. 

Differentiation 

The  .Application  of  Mechanical  Differ- 
entiation to  Engineering  Problems  (84375 
B).  Armin  Elnicndorf.  1700  w.  Fkn 
Inst,  Jl — Feb.,  1018.  .Application  to  train 
resistance, .  electric  car  efficiency,  air  re- 
sistance to  flight,  stresses  in  beams,  gird- 
ers and   slabs,   etc. 
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Impact 

Impact— The  Effect  of  Moving  Loads 
on  Railway  Bridges  (84329).  W.  S.  Kin- 
ne.  Ills.  2500  w.  Wis  Engr— Jan.,  1918. 
Discussion  of  impact  caused  by  unbal- 
anced locomotive  drivers.  Damage 
caused,  and  how  it  may  be  avoided. 
Levels 

Estudio  de  los  diversos  Niveles  del 
Ingenerio  y  sus  perfeccionamientos  (84,- 
576  A).  J.  M.  Lagomasino.  Ills.  4200 
w.  Sociedad  Cubana  de  Ingenieros  Rev 
t\-pes  of  leveling  instruments'  used  bv  en- 
gnieers. 

Surveying 

Survey  Monuments  (84534).  J  W 
Pierce  Ills.  3000  w.  Can  Engr— Feb.' 
21,  1918.  Permanent  posts  of  iron,  bronze 
and  concrete  now  supplanting  buried 
tokens. 

MUNICIPAL 

Refuse 

Refuse  Disposal  (84473  B).  Rudolph 
tiering,  with  discussion.  21  pp  West 
Soc  Engrs,  JI-Nov.,  1917.  Treatment, 
collection,  methods  of  disposal  and  cost. 

Refuse  Destructor 

Capacity  of  Toronto  Refuse  Destructor 
Exceeds  Contract  Provision  (84115)  I 
S.  Osborn.  Ills.  3000  w.  Eng  News- 
Rec— Feb.  7,  1918.  Completion  and  test  of 
the  Don  Roadway  refuse  destructor  at 
Toronto,   Ont. 

Operation  of  High  Temperature  Incine- 
rator Plant  at  Savannah  for  Three  Years 
and  Nine  Months  (84121  A).  E.  R  Co- 
naut.  Ills.  1200  w.  Mun  Eng— Feb 
1918.  Details  of  successful  plant  and  its 
operation. 
Sewage 

-Methods  and  Costs  of  Pressing  Sewage 
Sludge  (84266).  Kenneth  Allen.  Extract 
from  paper  before  .Am.  Soc  of  Munic 
Imp.  4000  w.  Eng  &  Con— Feb.  13,  1918' 
Types  of  presses:  sludge  case;  cost  and 
general  considerations. 

Recovery  of  Grease  and  Fertilizers 
from  Sewage  Comes  to  the  Front  (84246) 
3500  w.  Eng  News-Rec— Feb.  14,  1918. 
Massachusetts  Joint  Investigating  Board 
reports  against  applying  Miles  acid  process 
at   Boston. 

The  Electro-Chemical  Sewage  Treating 
Process  as  Operated  at  Decatur,  III,  in 
1916  (84124  A).  W.  S.  Shields.  Ills. 
4000  w.  Mun  Eng— Feb.,  1918.  The  elec- 
trolytic lime  process  and  its  advantages 
for  municipal  work. 
Sewers 

Reconstruction  of  Queen  Street  Sewer, 
Toronto  (84311).  W.  S.  Harvey  and  W. 
G.  Cameron.  Ills.  4000  w.  Can  Engr— 
Feb.  14,  1918.  Wooden  separating  troughs ; 
details  of  diversion  chambers ;  quantities 
and  costs. 

Sewer  Pipe  Joints  (84377  B).  Ills.  23 
pp.  Bos  Soc  C  E,  Jl— Feb.,  1918.  Topical 
discussion. 

Sewers :  When  to  Build  and  How  to 
Pay  (84123  A).  Louis  L.  Tribus.  1500  w. 
Mun  Eng — Feb.,  1918.  Their  need,  de- 
sign and  construction,  and  methods  of 
financing. 

Some  Practical  Hints  on  the  Design  and 
Construction  of  Sanitary  Vitrified  Pipe 
Sewers  (S4122  A).  Charles  E.  Collins. 
3000  w.  Mun  Eng — Feb.,  1918.  Important 
parts  of  design  and  construction. 
Snow  Removal 

Snow  Cleaning  and  Removal  in  Ottawa 
(843121.  L.  McLaren  Hunter.  Ills.  700 
w.  Can  Engr — Feb.  14,  igrS.  Methods 
used  in  handling  snow  in  a  city  subject 
to  heavv  falls. 


ROADS    AND    PAVEMENTS 

Asphaltic   Concrete  r,     a   i»^ 

The  SaiiU  Augustin-Quebec  Road   («4,- 
iqV)      C.  a.  Mullen.     Ills.     2000  w.     Can 
Engr— Feb.  7,  1918.     Details  of  construc- 
tion of  road  of  asphaltic  concrete  type. 
Bituminous 

Bituminous  Roads,  Mixed  and  Penetra- 
tion Methods  (84228).  S.  R.  Murray. 
Ills  2300  w.  Br  Rds  &  Sts— Feb.,  1918. 
Types  of  asphalt  construction  are  con- 
sidered. 
Bituminous  Macadam 

Rliodc  Island  Practice  in  Construction 
of  Bituminous  Macadam  (84195).  I-  W. 
Patterson.  Abstract  of  paper  before  the 
Providence  Engng.  Soc.  3000  w.  Eng 
&  Con— Feb.  6,  1918.  Details  of  con- 
struction. 
Drainage  ^    t     tt 

Road  Drainage  (84536).  J-  L.  Harri- 
son 3500  w.  Can  Engr— teb.  21,  1918- 
Abstract  of  paper  read  before  the  Indiana 
Road  School.  Particularly  the  drainage 
of  subgrades. 

"^  Condition  of  War  Zone  Roads  in 
France  (84048).  W.  F.  Bradley  4000 
w.  Auto  Ind— Jan.  31.  I9i8.  French 
road  system  and  its  service. 

Granite   Block 

Approved  Practice  in  the  Construction 
of  Granite  Block  Pavements  (841 18  A). 
Clarence  D.  Pollock.  Ills.  1500  w.  Mun 
En<T_Feb.,  1918.  From  paper  read  be- 
fore the  Am.  Assn.  for  Adv.  of  Science. 

Highways  „      ^^        t-      1 

After  the  War,  What  ?  (84226) .  Frank- 
lin P.  Wood.  2200  w.  Br  Rds  &  Sts— 
Feb  1918.  Suggests  that  surplus  labor 
be  utilized  for  paving  the  national  high- 
ways, considering  the  resulting  benefits 
The  Apache  Trail,  Arizona  (84474). 
T  A.  Rickard.  Map  &  Ills.  500O  _w. 
Min  &  Sci  Pr— Feb.  23,  1918.  Beauties 
of  the  highway  from  Glove  to  Phoenix; 
Roosevelt  dam  and  reclamation  project, 
etc. 
Material  _ 

Road    Material    Surveys    in    lOiS    (84,- 
164  N)      L   Reinecke.    Ills.  &  Maps.     185 
pp.     Can   Dept   Mines— Mem.  99-     Road 
materials  available  for  highways. 
Pavement  financing 

Financing  Pavement  Construction  and 
Renewals,  "as  Illustrated  by  Utica  and 
Portland  (84104)-  George  C.  Warren,  in 
Trans  Am.  Soc.  of  Munic.  Imp.  3500  w. 
Eng  &  Con— Feb.  6,  1918.  Systems  in 
various  cities,  particularly  cities  named. 
Paving  Brick 

Rattler  Tests  for  Paving  Brick  of  Va- 
rious Depths  (84227).  William  C.  Per- 
kins before  Am.  Assn.  for  Adv.  of  Sci. 
3000  w.  Br  Rds  &  Sts— Feb.,  1918.  Its 
application  to  the  testing  of  3-inch  brick. 
Road  Building 

American  Road-Building  Work  in 
French  War  Zone  Organized  (84004). 
Robert  K.  Tomlin,  Jr.  2500  w.  Eng 
News-Rec— Jan.  31,  1918.  Water-bound 
macadam  the  main  reliance. 

Lessons  Learned  from  Road  Work  in 
War  Years  Will  Be  Permanently  Help- 
ful (84007).  H.  Eltinue  Breed.  2500  w. 
Eng  News-Rec— Jan.  31,  1918.  Lessons 
learned  from  experience. 
Traffic  Census  . 

Make  $35,000  Traffic  Census  in  Chica- 
go Loop  '(841 14).     1500  w.     Eng  News- 
Rec— Feb.  7,  1918.     Maximum  hourly  rec- 
ord   TT42   vehicles. 
Wood  Block 

Wood-Block  Pavement  Failures  of 
Southern  Cities  Analyzed  (84244)-  I"s- 
2000  w.  Eng  News-Rec— Feb.  14,  1918- 
Bituminous  filler  found  to  give  good  re- 
sults. 
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WATER  SUPPLY 

Camp  Supply 

Details    of    the    Design    and    Construc- 
tion   of     the     Water     Supply    of     Camp 
Meade,  Md.,  79th  National  Army  Division 
(84117  A).     Morris  Knowles.     Ills.     1200 
w.     Mun  Eng— Feb.,   1918.     Construction 
details   and  methods- 
Chicago  ,      „, 
Why  Chicago  Should  Meter  Its  Water 
(84267).     3000  w.     Eng  &  Con— Feb-   13 
1918.     Abstract   from   report  by   Chicago 
Bureau     of     Public     Efficiency-       Waste 
greater   than   any  other   city  except   Buf- 
falo. 
Dams 

Earth  Dam  Has  Screened  Gravel  Core 
and  Pipe  Drains  (84393).  L.  V.  Branch. 
Ills.  1500  w.  Eng  News-Rec— Feb.  21, 
1918      Irrigation  dam  in  Montana. 

Will  Cost  Half  Million  to  Make  Austin 
Dam  Usable  (84390).  700  w.  Eng  News- 
Rec— Feb.  21,  1918.  D.  W-  Mead  ad- 
vises city  that  the  partly  rebuilt  dam  is 
still  defective. 

The  Construction  of  Nepaug  Dam  (84,- 
404  D).  H-  W.  Griswold.  1600  w.  N  E 
Wr  Wks  Assn,  Jl— Dec,  1917.  Construc- 
tion of  a  masonry  dam  and  appurtenances. 
The  Design  of  the  Diversion  Conduit 
and  Waste  Works  of  the  Richards  Corner 
Dam  at  New  Hartford,  Conn.  (84403  D). 
R  E  Wise,  with  short  discussion.  2500 
w.  N  E  Wr  Wks  Assn,  Jl— Dec,  1917. 
Design  of  the  stream  control  conduit, 
the  spillway,  and  waste  channel. 
Filtration  . 

Care     and     Operation     of     Mechanical 
Rapid  Sand  Filtration   Plant    (84406  D). 
John  W.  Gaitenby,  with  discussion.     1700 
w.     N  E  Wr  Wks  Assn,  Jl— Dec,   1917- 
Grouting 

Grouting  of  the  Rock  Foundations  of 
the  Dams  of  the  Additional  Water  Sup- 
ply of  the  City  of  Hartford  (84405  D). 
J."  E.  Garratt.  3500  w.  N  E  Wr  Wks 
Assn,  Jl— Dec,  1917.  The  work  of  testing 
and  grouting  the  foundations. 
Hartford,  Conn. 

Engineering  on  the  Additional  Water 
Supply  for  the  City  of  Hartford  (84402 
D)  H  W.  Home,  with  discussion.  2000 
w.  N  E  Wr  Wks  Assn,  Jl— Dec,  1917- 
Details  of  extensive  work  including  two 
reservoirs. 

Hartford's  Distribution  System  (84401 
D).  Frank  Brainard,  with  discussion. 
2200  w.  N  E  Wr  Wks  Assn,  Jl— Dec, 
1917.  Brief  account  of  the  development 
and  matters  related. 

Hartford  Water  Works.  Past  and  Pres- 
ent  (84400  D).     W.  E.  Johnson.     1600  w. 
N    E    Wr    Wks    Assn,    Jl— Dec,     ioi7- 
Sketch  of  the  growth  and  development. 
Newr  York  City 

The  Regulation  of  Private  Water  Com- 
panies in  New  York  City  (84399  D)-  De- 
los  F.  Wilcox.  75  pp.  N  E  Wr  Wks 
Assn,  Jl— Dec,  1917.  Outlines  conditions 
and  the  problems  due  to  them,  and  the 
lines  along  which  regulation  is  now  be- 
ing undertaken. 
Reservoirs  . 

The  Cabbage  Tree  Creek  Reservoir  for 
Brisbane  Water  Supply  (84288  A).  Ills^ 
700  w.  Engr— Jan.  25,  1918.  Details  of 
dam  of  Cyclopean  concrete  costing  about 
f  1 72,000. 
River  Supply 

Rivers    as    Sources    of    ^^  ater    Supply 
(84120  A).     Robert  Spurr  Weston.     2000 
w.     Mun  Eng— Feb.,  1918.     Need  of  puri- 
fication,  sterilization,   etc. 
Small  Works 

Some  Operating  Problems  of  a  Small 
Water  Department  (84408  D).  Homer  R. 
Turner,  with  discussion.  2500  w.  N  E 
Wr  Wks  Assn,  Jl— Dec,  tqi7.  Based  on 
experience  at  Windsor,  Conn. 
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Stream  Pollution 

Some  Aspects  of  Stream  Pollution  in 
Connecticut  (84407  D).  J.  Frederick 
Jackson.  i8oo  w.  N  E  Wr  Wks  Assn,  Jl 
— Dec,  1917-  Sources  of  pollution  and 
general  principles  for  the  prevention. 
Water 

Report  of  Committee  XIII — On  Water 
Service  (84478  N).    30  pp.    AREA,  Bui 
— Dec,   1917. 
Water  Softening 

Improvements  in  Water  Softening  Prac- 
tice on  the  Chicago  &  Eastern  Illinois  R. 
R.  (84052).  William  Henry  Hobbs.  2200 
W-.  Ry  Rev— Feb.  2,  1918.  Success  at- 
tained with  only  ordinary  chemicals. 
Water  Waste 

\\  ater-Waste  Report  Written  to  Edu- 
cate Lay  Public  (841 16)-  2500  w.  Eng 
News-Rec— Feb.  7,  1918.  Problems  dis- 
cussed in  recent-report  on  "The  Water- 
Works  System  of  the  City  of  Chicago." 
Water-Works 

Breadth  of  Vievf  in  Water  Works  De- 
sign (84119  A).  John  W.  Alvord.  1500 
w-  Mun  Eng— Feb.,  1918-  Value  of  ex- 
perience; study  of  water  system  neces- 
sary, etc 
WATERWAYS   AND    HARBORS 

Algeria 

Les  Ports  De  L'Algerie  Gccidentale 
(84609  B).  A.  Pawlowski.  Ills.  8900  w. 
Le  Genie  Civil— Jan.  26,  1918.  One  of  the 
series  of  articles  on  French  ports  by  the 
same  author. 
Blaye 

Blaye,  Port  Francos-Italien  (84607  B). 
A.  Pawlowski.  Ills.  1900  w.  La  Nature 
— Jan.  12,  1918.  Improvements  on  water 
front  of  this  town  on  Gironde  river, 
western  France. 
Breakwaters 

Construction  of  Rubble  Mound  Exten- 
sion to  Breakwater  at  Marquette,  Mich. 
(S4483  B).  Clarence  Coleman.  Maps  & 
Ills.  20  pp.  Prof-Mem— Jan.-Feb.,  1918. 
Explains  conditions  and  describes  meth- 
ods. 
French  Seaports 

American  Railway  Yard  and  Terminal 
Development  in  France  Presents  Many 
New  Problems  (84388).  Robert  K.Tom- 
lin.  Jr.  1800  w.  Eng  News-Rec— Feb. 
21,  1918.  Big  construction  programme  at 
French  seaports. 
Havana 

El  Problema  del  Agua  en  la  Habana 
(84600  A).  7500  w.  Rev  Sociedad  Cuba- 
na  De  Ingenieros— Jan.,  1918.  Report  of  a 
Commission  on  improved  water  supply  for 
Havana,  Cuba. 
Havre 

Les  Projets  D'Extension  Du  Port  Du 
Havre  (84594  B).  A.  Dumas._  Ills.  (Col- 
ored plate.  5200  w.  Le  Genie  Civil- 
Dec  22,  1917.  New  projects  for  harbor 
and  waterfront  development  at  Havre, 
France. 
Harbors 

Harbor  for  the  River  Murray  \  alley 
(84131  N).  Major  Johnston.  1500  w. 
Comwh  Engr— Jan.,  1918.  Schemes  for 
improvement  of  mouth  of  the  largest  river 
in  Australia,  and  other  projects. 
Inland  Waterways 

Co-ordinated  Transportation  Between 
Railwavs.  Ocean  and  Rivers  (84000  A). 
Francis  G.  Newlands.  4000  w.  Int  Mar 
Eng— Feb.,  1918.  Plan  for  developing  the 
various  inland  waterways  of  the  United 
States. 
Mississippi 

The  Lower  Mississippi  as  an  Arm  of 
the  Sea  (84091  A).  M.  von  Pagenhardt. 
joco  w.  Int  Mar  Eng— Feb..  1918.  Its 
value  to  the  new  American  merchant  ma- 
rine. 
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Ports 

Ports  of  the  Empire  (84145  A).  1500 
w.  Engr — Jan.  18,  1918.  Serial,  ist  part. 
Information  from  report  of  the  ibominions 
Royal  Commission  in  regard  to  dock  and 
harbor  facilities. 
United  States 

The  Commercial  Waterways  of  the 
United  States  (84485  B).  John  Mills. 
2500  w.  Prof-Mem — Jan.-h"eb.,  1918.  De- 
mand for  promoting  their  greater  utiliza- 
tion. 
Wharves 

The  Rational  Design  of  Reinforced 
Concrete  Whaves  and  Jetties,  with  Par- 
ticular Reference  to  Those  for  Wet  Docks 


That  Have  a  Permanent  Water-Level 
(8455S  N).  \V.  Cleaver.  Ills.  28  pp. 
Per- Way  Inst,  J  I— Dec,  1917.  Read  be- 
fore Concrete  Inst.,  London.  Treats  of 
details  in  the  order  of  carrying  out  the 
work. 

MISCELLANY 

Maneuvres 

Use  of  the  General  Reserve  in  Grand 
Tactic  Maneuvres  as  Illustrated  in  the 
Russo-Japanese  War  (84484  B).  \V.  A. 
Mitchell.  Maps.  38  pp.  Prof-Mem— 
Jan.-Feb.,  1918.  Study  of  the  use  of  the 
final  reserve. 


Military  Engineering 

Liaison  of  Divisional  Engineers  With 
the  Other  Troops  (844S8  B).  Major 
Rousseau.  3500  w.  Prof-Mem— Jan.-Feb., 
1918.    Duties  of  engineer  troops. 

The  Work  and  Experiences  of  the 
United  States  Engineer  Troops  in  France 
(84325  A).  Charles  M.  Clement.  8000 
w.  E  Cb  Phila,  Jj— Feb.,  1918,  Account 
from  one  recently  returned  from  the  tiring 
line  in  France. 

Wolfe-Barry,  Sir  John 

The  Late  Sir  John  Wolfe  Wolfe-Barry 
(84286  A).  4500  w.  Engng— Jan.  25, 
191S.     Biographical  sketch. 
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Battleships 

Emergency  Repairs  to  a  Battleship 
(84230  A).  E.  E.  Wilson.  Ills.  2500  w. 
U  S  Nav  Inst,  Pro— Jan.,  1918.  Details  of 
work  on  the  "Arkansas"  in  substituting 
an  electric  motor  for  the  wrecked  star- 
board main  circulating  pump. 
Boat  Incline 

Cable  Inclines  Carry  Boats  Over  Illi- 
nois River  Levee  (84391).  Ills.  1200  w. 
Eng  News-Rec — Feb.  21,  1918.  Electric- 
ally operated  marine  railway  eliminates 
necessity  for  lock  connection. 

Bulkhead  Doors 

Watertight  Doors   (84095  A).     I.  Toro. 
Ills.     1800  w.     Int   Mar  Eng — Feb.,   1918. 
A  system  of  doors  giving  communication 
without  impairing  water-tightness. 
Cargo  Carriers 

Proposed  Barge  for  New  Waterway 
(83995  B).  Henry  J.  Gillow.  3000  w. 
Mar  Rev — Feb.,  1918.  Type  and  size  of 
cargo  carrier  advocated  for  use  on  N.  Y. 
state  barge  canal. 
Concrete  Ships 

Reinforced  Concrete  Cargo  Steamer 
(84093  A).  Ills.  1300  w.  Int  Mar  Eng 
— Feb.,  1918.  Plans  and  specifications  of 
a  sooo-ton  vessel  building  in  California. 

The  Fallacy  of  Concrete  Ships  (84092 
A).  H.  A.  Everett.  2000  w.  Int  Mar  Eng 
— Feb.,  1918.  Features  wherein  this  con- 
struction is  deficient  or  open  to  serious 
question. 

Les  Constructions  Navales  En  Beton 
Arme  (84604  B).  G.  Espitallier.  Ills. 
4100  w.  Le  Genie  Civil — Jan.  5,  1917. 
Serial,  ist  part.  Design  and  construction 
of  reinforced  concrete  barges  on  the  Lor- 
ton  system,  in  France. 


BASE  METALLURGY 
Arkansas 

The  North  Arkansas  Zinc  and  Lead 
Field  (84304).  Tom  Shiras.  Ills.  1600 
w.  Eng  &  Min  Jl— Feb.  16,  1918.  Recent 
progress  in  metallurgical  processes  and 
developments  in  the  sulphide  zone. 

Copper 

The  Physical  Properties  of  Copper  and 
the  Factors  by  V\  hich  They  Are  Affected 
(84070  A).  Paul  1).  Merica.  Ills.  4000 
w.  Met  &  Chcm  l-'.ng— Feb.  I,  1918.  Se- 
rial, 1st  part.  Compilation  of  available  in- 
formation. 

Copper  Recovery 

Sulphur  Dioxide  Method  for  Determin- 
ing Copper  Minerals  in  Partly  Oxidized 
Ores  (84278  A).  Charles  E.  Van  Barne- 
veld  and  Edmund  S.  Leaver.  3000  w.  Met 
&  Chem  Eng — Feb.  15,  1918.  Rapid  meth- 
od. 


Freight  Congestion 

Soutliern  Ports  Will  Be  Used  to  Relieve 
Northern  Freight  Congestion  (84154). 
1200  w.  Mfrs  Rec— Feb.  7,  1918.  Con- 
gestion at  frozen  ports  will  be  relieved 
by  diverting  cargoes  south. 
Marine  Engine 

350  B.  H.  P.  Kromhout  Marine  Engine 
(84027  A).     Ills.     1200  w.     Engr— Jan.  11, 
igi8.     Engine  operating  on  the  two-cycle 
system.     Details. 
Motorboats 

Fitting       Motorboats      to       Transports 
(84553  B).     A.  P.  Lundin.     Ills.     1400  w. 
S  A  E,  Jl — Feb.,  1918.     Need  of  mechan- 
ical davits,  value  of  motor  lifeboats,  etc. 
Pacific  Transportation 

Japs     Gain     Firmer     Hold    on    Pacific 
(83996   B).     R.   C.    Hill.     2000  w.     Mar 
Rev — Feb.,    1918.      Control    of    rates    and 
matters  related. 
Shipbuilding 

Philadelphia  Electric  Company's  Gov- 
ernment Work  (84319).  Henry  W. 
Young.  Ills.  800  w.  Elec  Rev,  Chi — Feb. 
16,  1918.  Electric  supply  for  Hog  Island 
and  Delaware  River  shipbuilding  plants. 

Shipbuilding  Program  Analyzed  (83992 
B).  Diagrams.  4.500  w.  Mar  Rev — Feb., 
1918.  Study  of  plans  of  the  Emergency 
Fleet  Corporation,  with  E.  N.  Hurley's 
statement  on  shipping  program. 

Speeding  Up  Work  at  Hog  Island  (842.^9 
A).  2500  w.  Iron  Age — Feb.  14,  1918. 
Conditions  at  this  shipbuilding  plant  and 
improvements  planned. 

Who  Will  Build  the  Fabricated  Ships? 
(84089  A).  Robert  E.  Kline.  1800  w. 
Int  Mar  Eng— Feb.,  1918.  Suggests  or- 
ganized working  forces  from  kindred  in- 
dustrial  plants. 


Indo-China 

Zinc-Smelting  Possibilities  in  Tonkin, 
Indo-China  (84305).  Abstract  of  paper  by 
A.  Lochard.  2500  w.  Eng  &  Min  Jl— 
Feb.  16,  1918.  Review  of  conditions  wdiere 
natural  resources  promise  profitable  devel- 
opment. 

Lead 

The  Kingdon  Lead  Mine  (84509  N). 
John  E.  Hardman.  Ills.  2000  w.  Can 
Min  Inst,  Trans— 1917-  History  of  this 
property. 

Lead  and  Zinc 

Le  Lavage  Des  Minerals  De  Plomb  El 
De  Zinc  (84606  B).  Ills.  1500  w.  Le 
Genie  Civil— Jan.  12,  1918.  Serial,  ist 
part.  Treatment  of  lead  and  zinc  ore  by 
washing. 


Shipping 

Labor  Factors  in  Our  Shipping  Program 
(84571    A).      Roy   Wilmarth   Kelly.     Ills. 
3500    w.     Ind    Man— March,    1918.     The 
handicap  of  enormous  labor  turnover. 
Shipyards 

Capital  Now  Flows  to  Shipyards  (83993 
B).  Guy  F.  Creveling.  Ills.  2500  w.  Mar 
Rev— Feb.,  1918.  Shipbuilding  in  Amer- 
ica.    Future  financial  support  assured. 

New  Shipyards  Built  on  Canadian  Pa- 
cific Coast  (84392).  R.  Mackay  Fripp. 
Ills.  1200  w.  Eng  News-Rec— Feb.  21, 
1918.  Types  of  plants  for  both  wooden 
and  steel  vessels  in  British  Columbia. 

Tremendous  Cost  of  Hog  Island  Plant 
(84111  A).     2500  w.     Iron  Age— Feb.  7, 
1918.     Critical  discussion  of  the  new  ship- 
yards of  the  U.  S.  Government. 
Standardization 

Marine  Engineers  Discuss  Standardiza- 
tion (84045).  Ills.  2500  w.  Auto  Ind— 
Jan.  31,  1918.  Considers  standardized  fit- 
tings and  construction  of  one-design  ves- 
sels. 
Submarines 

Offensive  .'^gainst  the  Submarine  (84326 
A).  Joseph  A.  Steinmetz.  Ills.  5000  w. 
E  Cb  Phila.  Jl— Feb.,  1918.  Protection 
.against  submarine  attack :  mines  and  tor- 
pedoes for  naval  operations,  etc. 
Terminals 

Transportation  Efficiency  for  the  War 
(84094  A).  E.  .^mberg.  Ills.  1500  w. 
Int  Mar  Eng — Feb..  191S.  Development  of 
terminal  facilities.  What  New  Orleans 
has  accomplished. 
U.  S.  Navy 

Electricity  as  Applied  in  the  U.  S.  Navy 
(84.366).  Ills.  3000  w.  Power — Feb,  19. 
1918.  Various  electrical  appliances  on  a 
modern  battleship. 


Zinc 

Recovery  of  Spelter  and  the  Treatment 
of  Retort  Residues  (84073  A).  Edward 
Mackay  Johnson.  3000  w.  Met  &  Chem 
Eng — Feb.  I,  1918.  Information  on  the 
recovery  and  sampling  of  spelter,  with  cost 
figures  on  the  jigging  and  smelting  of  re- 
tort residues. 

The  ITydrometalhirgy  and  Electrolytic 
Precipitation  of  Zinc  (84234  N).  21  pp. 
Sch  Mines  &  Met,  Mo.,  Bui— .'Kug.,  1917. 
Information  available  and  results  of  exper- 
iments. 

Fine  -  grinding  and  Porous  -  briquetting 
of  the  Zinc  Charge  (84363  D).  WooLsey 
McA.  Johnson.  1500  w.  AIM  E,  Bui— 
Feb.,  1918.  Necessary  characteristics  of 
the  zinc-retorting  charge  showing  how  the 
coal  can  be  reduced. 


Zinc  Ferrate  ,,      o 

ilie  rormalion  of  Zinc  I'C-rralc  (.b450b 
N  )  1-  H.  Hamilton,  G.  Murray,  and  U. 
Mcintosh.  iSoow.  Can  Min  Inst  Trans 
— igi7  Explanation  of  the  low  solubihty 
of  some  roasted  ^inc  ores  ni  dilute  sul- 
phuric acid. 

COAL  AND  COKE 

Benzols  ^     ,,  ,        ,-\ 

Comparative  Values  of  Coke  Oven 
Crude  Benxols  ^8443^  Aj  B.  W  lla.gh 
and  11.  Lamb.  350O  w.  Colly  Gdn-i-eb. 
I  igi.S.  From  paper  read  before  the  Coke 
Ovcii  Mgrs.  Assn.  Research  work  and  re- 
sults. 

Blacksmithing  /q,,„,\ 

Blacksmithing   at   Coal   Mines    (84301). 

J    F    Springer.     Ills.     5000  w.     CI  Age— 

Feb.     16,    1918.      Methods    of    annealing 

steels;  tempering  of  bits,  etc. 

"xhe  Drifton  Breaker  (84338  D)-  Effing- 
ham P.  Humphrey.  Ills.  3800  w.  A  1  M 
E  Bui— Feb.,  1918.  Rebuilding  and  re- 
modeling of  the  first  iron  breaker  erected 
in  tlic  anthracite  region. 
Canada  Fuels  v      r>    i? 

The  Fuels  of   Canada    (84044)-     c-   ■^■ 
Haanel.    6000  w.    Can  Engr- Jan.  31,  1918. 
Need  of  bettering  the  fuel  situation  in  cer- 
tain sections. 
Carbonization  . 

The  Low  Temperature  Carbonization  ot 
Coals  (84530  Ni.  J.  L^  Stevens.  5000 
w  Chem  Eng  &  Mm  Rev— Jan.,  1918. 
Serial,  ist  part.  Reviews  attempts  made 
and  suggests  lines  for  future  development. 

°  Coal  and  Its  Selection  (84000).    Walter 
N    Polakov.    4S0O  w.     Pwr  Pt  Eng— F;eb. 

1.  1918.      Coal    formation    and    qualities, 
proper  selection  and  use. 

Coal  Fields  .      xr         v     1      1 

Coal    Field    Surveys    in    New    Zealand 

(8401S  AV     1500  w.    Colly  Gdn— Jan.  11, 

1018.     Information   from  eleventh  annual 

report  of  the  IMines  Department. 

Coal  Plant 

Preparing  No.  3  Pocahontas  Coal  (04,- 
009).  Richard  G.  Miller.  Ills.  1000  w. 
Q  Age— Feb.  9.  1918.  Type  of  plant  and 
machinery  adopted;  conveying  machinery 
described. 
Coal  Problem  ^     ,     -^    , , 

Better     Handling     of     Coal     Problem 
Needed    (84212).     2000   w.      Elec   Wld— 
Feb.  9,  1918.    Essentials  to  meet  the  pres- 
ent  enormou?   fuel   requirements. 
Coal  Situation  ^t-  ,    ^  c 

Rate  Increases  to  Follow  High  Cost  ot 
Coal    (84061).     2500  w.     Elec  Vvld— Feb. 

2,  1918.     Serial,   ist  part.     Phases  of  the 
critical  coal  situation. 

Some  Whv's  of  the  Coal  Shortage  (84.- 
540).  2500  w.  Power— Feb.  26,  1918. 
Enumerates  some  of  the  causes. 

While  the  Idle  Millions  Shiver  (84066). 
Ills.  1200  w.  Power— Feb.  5,  1918.  Con- 
ditions at  Perth  .Xmhoy,  N.  J.,  causing 
great  suffering  in  New  York  City. 

Coal  Storage 

Modern  IMethods  for  the  Storage  of 
Coal  (84021  A).  George  Frederick  Zim- 
mer.  3  plates.  ?ooo  w.  Engng— Jan.  11, 
1918.  Serial,  ist  part.  Need  of  storage, 
causes  of  deterioration,  methods,  etc. 

Coal  Tests 

Universitv  of  Illinois  Coal  Tests  (84,- 
180  .W  2500  w.  Ry  Mech  Engr— Feb., 
7918.  Comparative  high  and  medium  ca- 
pacitv  performance  of  various  grades  in 
locomotive   service. 

Coal  Trade 

The  Future  of  the  Coal  Trade  of  the 
Empire  (84523  N).  Allan  Greenwell.  with 
discussion.  12  pp.  Can  Min  Inst,  Trans 
— loty.  Effects  of  the  war,  and  genera! 
review. 
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Coke  Ovens 

.Modern  Rectangular  Coke-Oven  Plant 
(84451).  Dever  C.  Ashmead.  Ills.  2000 
w.  CI  Age— Feb.  23,  1918.  Modern  plant 
with   details   of  mechanical  apparatus. 

Preventing  Leakage  in  .Coke  Ovens 
(84016  A).  H.  Grahn  in  Gliickauf.  Ills. 
6000  w. .  Colly  Gdn— Jan.  11,  1918.  Meth- 
ods of  preventing  losses  from  leakage. 

Culm  ,„     ^        '  r- 

Reclaiming  the  Culm  Pile  (84060).  G. 
D.  Evans.  Ills.  1000  w.  CI  Age— Feb. 
2,  1918.  One  of  many  plants  now  ship- 
ping  to   market. 

Fuel 

A  Revolutionizing  Coal  Discovery  An- 
nounced from  New  York  (84152).  2000 
vv.  Mfrs  Rec— Feb.  7,  'PiS.  Concerning 
a  new  process  for  treating  bituminous 
coal,  so  that  for  fuel  purposes  it  becomes 
equivalent  to  anthracite. 
Gatehouse 

Efficient  Coal-Mine  Gatehouse   (84210). 
R.  M.  Magraw.     Ills.     1000  w.     CI  Age— 
Feb.    9,    1918.      Describes    a    check    cabin 
and   features   of   checking  system. 
Pulverized  Coal 

Utilization  of  Pulverized  Coal   (84001). 
H.  G.  Barnhurst.    3000  w.     Pwr  Pt  Eng— 
Feb.   I,   1918.     Methods  of  preparing  and 
handling. 
Roof  Supports 

Supporting  the  Roof  in  Coal  Mines 
(84453).  R-  D.  Brown.  Ills.  3000  w. 
CI  Age— Feb.  23,  1918.  Serial,  ist  part. 
Present  article  considers  temporary  and 
permanent  wood  supports. 
Spontaneous  Combustion 

Heating   of    Coal   in    Piles    (84339    D). 
C.  M.  Young.     600  w.     A  I  M  E,  Bui— 
Feb.,  1918.     Investigation  of  ways  of  pre- 
venting heating  in   storing  coal. 
Switzerland 

The   Coal    and    Electricity   Question   m 
Switzerland    (84024  A).     1700  w.  Engr— 
Jan.  II,  1918.     Explains  the  serious  situa- 
tion due  to  German  influence. 
Thawing 

Dry  Process  of  Thawing  Coal   (84452). 
Ills.      1 100    w.      CI    Age— Feb.    23,    1918. 
The  car  is  placed  in  a  building  in  which 
hot  air  is  circulated. 
Washing 

Coal  Washing  (84141  A).  T.  J.  Drake- 
ley.  From  paper  before  Manchester  Geol. 
&'  Min.  Soc.  8500  w.  Colly  Gdn— Jan. 
18,  1918.  Theory  and  practice,  efficiency, 
and  general  conclusions. 

GEOLOGY 

British  Columbia 

Gneissic  Galena  Ore  from  the  Slocan 
District,  British  Columiiia  (84330  B).  W. 
L.  Uglow.  Ills.  4500  w.  Ec-Geol— Dec, 
1917.  General  geology;  the  ore  bodies, 
their  occurrence,  structure,  origin,  etc. 

Coal 

Coal— Its  Origin  and  Composition  (84,- 
303).  H.  B.  Miller.  2200  w.  CI  Age— 
Feb.  16,  1918.  Accepted  theories  of  geol- 
ogists and  related  information. 

Korea 

Geology  and  Ore  Deposits  of  the  Coll- 
bran  Contact  of  the  Suan  Mining  Con- 
cession, Korea  (84480  B).  D.  F.  Hig- 
gins.  Ills.  34  pp.  Ec-Geol— Jan.,  1918. 
Phenomena  associated  with  intrusion, 
metomorphism    and    ore    deposition. 

Magnetites 

Some  Features  of  Magnetic  Surveys  of 
the  Magnetite  Deposits  of  the  Duluth  Gab- 
bro  (844S1  B1.  T.  M.  Broderick.  Maps 
&  Ills.  14  pp.  Ec-Geol— Jan.,  1918.  Out- 
lines methods  used  and  some  results  ob- 
tained. 
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The  Relation  of  the  Titaniferous  Mag-    , 
netites  of  Northeastern  Minnesota  to  the    ' 
Duluth  Gabbro   (84331   B).     T.  M.  Brod- 
erick.    Ills.     34  pp.     Ec-Geol — Dec,  1917. 
Types  of  magnetic  ore  within  the  gabbro 
and  their  origin. 
Manchuria  1 

Coal  and  Iron  Deposits  of  the  Pen-hsi-   I 
hu  District,  Manchuria  (84341  D).    C.  F. 
Wang.     Ills.     28  pp.     A   1    M   E,   Bui— 
Feb.,  1918.    Describes  the  district,  geology, 
deposits,  development,  etc. 
Mesabi  Range 

Recent    Geologic   Developments   on   the 
Mesabic    Iron    Range    Minnesota    (84431 
N).     J.   F.   Wolff.     Ills.     29  pp.     L.   S. 
Min  Inst,  Pro — 1917.    Sub-divisions  of  the 
iron    formation,    with    discussion    of    the  ' 
relations  of  the  ore-bodies  to  the  folding  i 
and  fracturing. 
Mineragraphy 

Notes  on  the  Technique  of  Mineragra- 
phy (84332  B).  W.  L.  Whitehead.  Ills. 
20  pp.  Ec-Geol — Dec,  1917.  Experience 
in  the  preparation  and  study  of  polished 
section  of  ores. 
Ontario 

Espanola   District,   Ontario    (84165   N). 
Terence  T.  Quirke.     Ills.  &  Maps.    85  pp. 
Can  Dept  Mines— Mem.  102.     Account  of 
the  geology. 
Ore  Deposits 

Ore  Deposits  of  the  Yellow  Pine  Min- 
ing District,  Clark  County,  Nevada  (84,- 
360  D).  Fred  .A.  Hale,  Jr.  Map  &  Ills. 
18  pp.  A  I  M  E,  Bui— Feb.,  1918.  De- 
scribes the  most  prominent  geologic  feat- 
ures, with  special  reference  to  those  of 
econotnic  importance.  Oxidized  lead-zinc 
deposits,  copper-gold,  with  platinum  me- 
tals ;   also   silver. 

The  Evolution  of  Ore  Deposits  from 
Igneous  Magmas  (84188  A).  W.  H.  ■ 
Goodchild.  7500  w.  Min  Mag— Jan., 
igi8.  Serial,  ist  part.  Principles  gov- 
erning the  segregation  of  ore  deposits 
from  rock  magmas. 
Origin  of  Ores 

Some  Chemical  Experiments  Bearing  on 
the  Origin  of  Certain  Uranium-Vanadium  ; 
Ores  (84482  B).    Frank  B.  Notestein.    14  J 
pp.     Ec-Geol — Jan.,    1918.     Investigations 
of  certain  natural  solvents  and  precipitants 
of  vanadium   and  uranium. 
Phosphate 

Phosphate  in  Egypt  (84358  D).    E.  Cor- 
tese.     Map.      1500  \v.     A   I    M    E,   Bul— 
Feb..    1918.      Principal    features    of   beds 
examined. 
Sudbury  Ores 

Genesis  of  Sudbury  Nickel-Copper  Ores 
as  Indicated  bv  Recent  Explorations  (84.- 
361  D").  Hugh  M.  Roberts  and  Robert 
Davis  Longvear.  Maps  &  Ills.  30  pp 
A  I  M  E.  Bul— Feb.,  1918.  Results  of 
exploration  of  the  Sudbury  district  of  On- 
tario. 

IRON   AND   STEEL 

British  Columbia 

Opportunities  for  the  Establishment  of 
an  Iron  and  Steel  Industrv  in  British  Q)- 
lumbia  (84519  ^')■  Robert  R.  Hedley, 
with  discussion.  3000  w.  Can  Min  Inst, 
Trans — 1917.  Reviews  conditions. 
Canada 

The  Present  Position  and  Future  of  the 
Iron  and  Steel  Industries  in  Canada 
(84518  N).  Corbett  F.  Whitton.  with 
discussion.  56  pp.  Can  ]\Iin  Inst.  Trans 
— 1917.  Analysis  of  the  present  situation. 
particularly  the  commercial  and  manufac- 
turing side. 
Ferro-Uranium 

Preparation  of  Ferro-Uranium  (84W2 
A).  2500  w.  Engng— Jan.  II,  1918.  Edi- 
torial on  the  paper  of  H.  W.  Gillett  and 
E.  L.  Mack. 
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Fuels 

Coke  as  Blast  Furnace  Fuel  (84371  A). 
Abstract  of  paper  by  G.  W.  Hewson,  with 
discussion.  4500'  w.  Colly  Gdn — Jan.  25, 
1917.  Characteristics  of  fuel  desirable 
for  l)last  furnaces,  etc. 
Lake   Superior  Districts 

Reminiscences   of   the   Development   of 
the  Lake   Superior   Iron  Districts    (.1^4423 
N).     John   M.    Longyear.      13   pp.     L   S 
Min  Inst,  Pro^i9l7. 
Minnesota 

ilanganiferous  Iron  Mining  in  the 
Cuyuna  District,  Minnesota  (84215).  P. 
M.  Ostrand.  Ills.  4000  w.  Eng  &  Min 
Jl — Feb.  9,  1918.  Production  and  meth- 
ods of  mining. 
Slag 

The  Viscosity  of  Blast-Furnace  Slag 
and  Its  Relation  to  Iron  Metallurg>-,  In- 
cluding a  Description  of  a  New  Method 
of  Measuring  Slag  Viscosit\-  at  High 
Temperatures  (84491  N).  Alexander  L. 
Feild.  111.  33  pp.  Faraday  Soc,  Trans — 
Dec,  1917. 
Tilting  Furnaces 

Tilting  Metal  Mixers  and  Steel  Fur- 
naces (8^257  A).  H.  Stonewall  Jackson. 
2000  w.  Ir  &  CI  Trds  Rev — Jan.  25,  1918. 
Abstract  of  paper  read  before  Cleveland 
Instn.  of  Engrs.,  with  short  discussion. 
Progress  in  design. 

MINE    OPERATION 

Austrcdia 

The  Broken  Hill  South  :\Iine  (841S7 
A).  W.  E.  Wainwright  and  P.  H.  War- 
ren. Ills.  2500  w.  Min  Mag — Jan.,  1918. 
One  of  the  most  important  mines  on  the 
Barrier  Range.  High-grade  lead-zinc- 
siher  ore. 
Blasting 

Blasting  E.xplosives  and  Their  Accesso- 
ries (84427  N).  Charles  S.  Hurter.  Ills. 
SO  pp.  L  S  Min  Inst,  Pro — 1917.  Their 
nature,  detonation,  etc. 

Use   of    Powder    in    Opencut    Blasting 
(84464).     E.  S.  Jacobson.     2200  w.     Eng 
&  Min  Jl — Feb.  23,  1918.     Practical  sug- 
gestions, based  on  experience. 
Crushing  Plant 

Crushing    Plant    at    Brier    Hill    Shaft 
(S4425  N).     Floyd  L.  Burr.     Ills.     10  pp. 
L  S  Min  Inst,   Pro — 19 17.     Construction 
and  equipment. 
Electric  Power 

Electrical     Power    in     Mining    on    the 
Menominee   Range    (84422    N).      Charles 
Harger.    Ills.    13  pp.    L  S  Min  Inst,  Pro 
— 1917.     Three  plants  are  described. 
Laws 

Siamese  Mining  Laws  (84189  A).   2000 
w.     Min  Mag — Jan.,   1918.     Latest  enact- 
ments regulating  mining  in  Siam. 
Methods 

Methods  of  Mining  at  the  Chapin  Mine 
(84418  N).  W.  C.  Gordon.  16  pp.  L  S 
Min  Inst,  Pro — 1917.  Brief  description 
of  the  geolog>-  and  methods  of  mining. 

Methods  of  Minin<»  in  Crowsnest  Pass 
District,  .Mberta  (84520  N).  Raoul  Green. 
Ills.  2200  w.  Can  Min  Inst,  Trans — 
1917.  Systems  depending  on  the  geolog- 
ical and  physical  features. 

Mining  Methods  at  the  Magpie  Iron 
Mine  (84517  N).  A.  Hasselbring.  Ills. 
2000  w.  Can  Min  Inst.  Trans^i9i7. 
Siderite.  in  Ontario,  mined  and  made  into 
merchantable  ore  by  roasting. 

Mining  Methods  in  the  Iron  River  Dis- 
trict of  Michigan  (84419  X).  Rudolph 
Ericson.  2500  w.  L  S  Min  Inst,  Pro— 
1917-  Brief  account  of  methods  at  the 
various  mines. 

The  Ore-Mining  Method  L'sed  at  the 
Raimund  Division.  Birmingham  District, 
Alabama  (84430  N).  Gerald  G.  Dobbs. 
Ills.  17  pp.  L  S  Min  Inst,  Pro— 1917- 
Location,  description  and  methods  of 
mining. 


Mine  Lights 

Electric  Lamps  in  Nongaseous  Mines 
(84059).  George  H.  Deike.  Abstract  of 
paper  before  the  Natl.  Safety  Council. 
2200  w:  CI  Age — Feb.  2.  191S.  Reasons 
why  electric  lamps  are  safer  for  all  mines. 
Mine  Power 

Economy  of  Electricity  Over  Steam  for 
Power  Purposes  In  and  About  Mines 
(84340  D).  R.  E.  Hobart.  Ills.  2500  w. 
-A  I  M  E,  Bui— Feb..  1918.  Tests  show 
saving  by  electrification. 
Mine  Signalling 

Signalling  Svstem  of  Bengal  Mine,  Pa- 
latka,  Michigan  (84428  N).  A.  H.  Mac- 
Gregor.  Ills.  10  pp.  L  S  Min  Inst,  Pro 
— 1917.  Requirements,  with  details  of 
svstem  and  its  working. 
Pit  Rails 

Choosing  and  Laying  Pit  Rails   (84433 

A).       From    Gliickauf.       Ills.      2800    w. 

Colly  Gdn — Feb.  i,  191S.     Considers  rails, 

sleepers,  laying,  switches  and  turntables. 

Power  Plants 

Mine  Plant  Saves  Forty-five  Tons  of 
Coal  Per  Day  (84541).  Ills.  1000  w. 
Power — Feb.  26,  1918.  Installation  of  a 
new  boiler  plant  reduces  fuel  consumption 
and  increases  mine  capacity. 
Quarries 

Establishing  a  Municipal  Stone  Quarry 
(84130  N).  Arthur  Farrer.  Ills.  1500 
w.  Comwh  Engr — Jan.,  1918.  Experi- 
ences in  establishing  a  municipal  quarry 
and  stone-breaking  plant  for  road-making 
purposes  in  Ballarat,  Australia. 
Shaft  Lininp 

Relining  a  20-Ft.  Diameter  Shaft   (84,- 
2^6  A).     G.   B.  Tristram.     Ills.     2000  w. 
Ir  &   CI   Trds   Rev— Jan.   25,    1918.      De- 
tails  of  the   work. 
Shafts 

Equipping  and  Sinking  the  No.  I  Shaft 
at  the  Holmes  Mine   (84424  N).     Lucien 
Eaton.     Ills.     18  pp.     L  S  Min  Inst,  Pro 
— 1917.    Detailed  description. 
Shift  Boss 

Qualifications  and  Duties  of  a  Shift  Boss 
(84467).  2000  w.  Eng  &  Min  Jl— Feb. 
23,  1918.  .-Address  by  Joseph  P.  Hodgson 
to  mine  foremen  and  department  heads 
of  the  Copper  Queen  mines. 
Sloping 

Stoping  to  Branched  Raises  (84429  N). 
F.   W.   Sperr.     Ills.     1500  w.     L  S   Min 
Inst,  Pro — 1917.    Explains  use  of  branched 
raises  for  sublevel  stoping. 
Yukon 

Further  Notes  on  Yukon  Mining  Prob- 
lems (84510  N).  Henry  M.  Payne.  Ills. 
19  pp.  Can  ]\Iin  Inst,  Trans — 1917. 
Thawine  methdds  and  results. 

MINES  AND  DISTRICTS 
Calumet  and  Hecla 

Notes  on  the  Calumet  &  Hecla  Mine 
Fire  (84426  N").  John  Knox,  Jr.  6  pp. 
L  S  Min  Inst,  Pro — 1917.  Account  of 
the  fire  and  conditions   in  connection. 

The  Founding  of  the  Calumet  &  Hecla 
Mine,  1866-19x6  (84421  N).    3000  w.    L  S 
■Min    Inst,    Pro — 1917.      Early    history    of 
this  mine. 
Canada 

Summary  Report  of  the  Mines  Branch 
of  the  Department  of  Mines  for  the  Cal- 
endar Year  Ending  December  31,  1916 
(84471  N).     Can  Dept  Mines — No.  454. 

The  Fuels  and  Waterpnwers  of  Canada. 
A  Consideration  of  Their  Proper  Spheres 
of  Usefulness  (84537'*  .\.  S.  L.  Barnes. 
3000  w.  Can  Engr— Feb.  21.  1918.  Fun- 
damental principles  for  their  conserva- 
tion and  use. 

MINOR  MINERALS 
Magnesite 

The  Development  of  Canadian  Mag- 
nesite (84513  N).  Harold  J.  Roast,  with 
discussion.  Ills.  19  pp.  Can  Min  Inst, 
Trans— I0I7-  Deposits  and  manufactured 
products.  I 


Magnesiutn 

Magnesium — Its     Properties,    Manufac- 
ture and   Uses    (84526   X).     J.   C.   King. 
3000    w.      Can     Min    Inst,    Trans — 1917. 
Summary  of  available  information. 
Manganese 

The  Utilization  of  Manganese  Ores  in 
Sweden  (84249  A).  Joh.  Harden.  2500 
w.  Elec'n — Jan.  2S,  1918.  Methods  of 
smelting;  furnace  types;  methods  of 
using  the  alloy,  etc. 
Molybdenite 

The  Concentration  and  Marketing  of 
Canadian  Molybdenite  (84505  N).  H.  H. 
Claudet,  with  discussion.  4500  w.  Can 
Min  Inst,  Trans — 1917.  Film-flotation 
and  other  modern  methods  of  treatment. 
Nickel 

The  Metallurgy  of  Nickel   (84365).     F. 
H.  Mason.     3500  w.     Min  &  Sci  Pr — Feb. 
16,  1918.    Abstract  of  report  of  the  Royal 
Ontario  Nickel   Commission. 
Nitrates 

The  Chilean  Nitrate  Industry  (84357 
D).  Allen  H.  Rogers  and  Hugh  R.  Van 
Wagenen.  Ills.  18  pp.  A  I  M  E.  Bui 
— Feb.,  1918.  Its  importance,  deposits, 
origin  of  nitrate,  mining  and  transporta- 
tion methods,  extraction  plants,  etc. 
Potash 

I.  Cleaning  Blast-Furnace  Gas  for 
Boilers  and  Stoves.  A.  Lennox  Leigh. 
II.  The  Commercial  Aspects  of  the  Re- 
covery of  Potash  in  the  Manufacture  of 
Pig  Iron.  Kenneth  M.  Chance,  with 
short  discussion  (84149  A).  7000  w.  Ir 
&  CI  Trds  Rev— Jan.  18,  1918.  Read  be- 
fore the  Cleveland  Instn  of  Engrs.  Spe- 
cial  reference  to  the  recovery  of  potash. 

Effect  of  Coal  Ash  on  the  Liberation 
and  Nature  of  Cement-Mill  Potash  (84.- 
loi  B).  X.  S.  Potter.  Jr.  and  R.  D. 
Cheesman.  1800  w.  Jr  Ind  &  Eng  Chem 
— Feb.,  1918.     Research  work  and  results. 

Sources  of  Potash  (84599  A).  T.  E. 
Thorpe.  2000  w.  Xature — Jan.  3.  1918. 
Distribution  of  potash  in  Germany,  Spain, 
Abyssinia  and  the  Caspian  region. 
•  Potash.  Its  Present  and  Other  Possible 
Sources  (84516  N).  C.  W.  Drury.  29 
pp.  Can  Min  Inst,  Trans— 1917-  Review 
with    conclusions. 

Recover^'  of  Potash  from  Blast  Furnace 
Gases  (84394  N).  R.  A.  Berry  and  D. 
N.  Mc.\rthur,  with  discussion.  28  pp. 
West  Scot  I  &  S  Inst,  Jl— Oct.-Nov., 
1917.  Sources  of  supply,  especially  in- 
dustrial  by-products. 

Recovery  of  Potash  from  Blast  -Fur- 
nace Gases  (84255  A).  R.  A.  Berry  and 
D.  N.  McArthur.  3500  w.  Ir  &  CI 
Trds  Rev— Jan.  25,  1918.  Abstract  of 
paper  joint  meeting  of  West  of  Scot.  Ir. 
Sr  St.  Inst,  and  Soc  Chem.  Ind.  Sources 
of   potash,   losses,   etc. 

Some  Methods  of  .Analysis  for  Ne- 
braska Potash  Salts  and  Brines  (84105 
B).  A.  H.  McDowell.  1500  w.  Jl  Ind 
&  Eng  Chem— Feb.,  1918.  Gives  methods 
developed. 

The  Direct  Heat  Treatment  of  Cement 
Mill  Dust  to  Increase  Its  Water  Soluble 
Potash  Content  (84TOO  B).  Albert  R. 
Merz.  2500  w.  Jl  Ind  &  Eng  Chem— 
Feb..   191S.     Methods  of  recovery. 

The  Extraction  of  Potash  and  Other 
Constituents  from  Sea  Water  Bittern 
(S4099  B'>.  Joel  H.  Hildebrand.  Tils. 
6^00  w.  Jl  Ind  &  Eng  Chem— Feb..  1918. 
Methods  of  recovery:  experiments;  pro- 
posed process. 
Pyrite 

Pyritc  .ind  Pyrrhotite  Resources  of 
Duc'ktown.  Tenn.  (843-9  DV  Joseph  H. 
Tavlor,  2000  w.  A  I  "SI  E.  Bui— Feb., 
1018.  Deposits  and  their  develonmenf. 
\'.T'i'ablc  source  of  supply  of  S'llphuric 
acid. 
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Refractories 

Refractory    Materials   in    Canada    (84,- 
512  N).     N.  B.  Davis.     10  pp.     Can  Min 
Inst,    Trans — 1917.      Distribution    of    raw 
materials,  etc. 
Sulphur 

Use  of  Sulphur  in  Fertilization  (84155). 
Courtenay  De  Kalb.     1500  vv.     Mfrs  Rec 
— Feb.    7,    1918.     Conditions    for    success 
in   its  use. 
Zirconium 

Properties  and  Uses  of  Zirconium  and 
Its  Compounds  (84306).  Excerpt  from 
paper  by  H.  G.  Meyer.  1800  w.  Eng 
&  Min  Jl — Feb.  16,  1918.  Discusses  prop- 
erties and  uses  in  manufacture  of  zirkite 
bricks  and  laboratory  ware. 

OIL  AND   GAS 

Alabama 

Possible  Oil  and  Gas  Fields  in  the  Cre- 
taceous Beds  of  Alabama  (84355  D). 
Dorsey  Hager.  Map.  2200  w.  A  I  M  E, 
Bui — Feb..  1918.  Outlines  four  favorable 
areas. 
Oil 

Oil  and  Its  Applications  (84258  A). 
Abstract  of  lecture  by  A.  F.  Baillie  be- 
fore Gloucester  Engng.  Soc.  2000  w.  Ir 
&  CI  Trds  Rev — Jan.  25,  1918.  Applica- 
tions and  advantages  in  comparison  with 
coal. 
Oil  Lands 

Methods  of  Valuing  Oil  Lands  (84^53 
D).  M.  L.  Requa.  20  pp.  AIM  E,  Bui 
— Feb.,  1918.  Methods  adopted  by  the 
Committee  of  the  Independent  Oil  Pro- 
ducers' Agency. 
Oil  Prospecting 

Principles  and  Problems  of  Oil  Pros- 
pecting in  the  Gulf  Coast  Countrv  (84354 
D).  W.  G.  Matteson.  Ills.  40  pp.  A  I 
M  E,  Bui— Feb..  1918.  The  extent,  his- 
tory, topography  and  physiography,  stra- 
tieraphy,  etc..  of  the  Gulf  Coast  Plain. 
Methods  of  surveying,  prospecting  and 
developing. 
Oils 

A  Comparison  of  Linseed  Oil  and 
Lumbang  Oils  as  Paint  Vehicles  (84190 
N).  R.  H.  Aguilar.  Ills.  2000  ^v.  Phil 
Jl  Sci — Sept.,  1917.  Comparative  tests  on 
the  properties. 
Oil  Wells 

.Some  New  Methods  for  Estimating  the 
Future  Production  of  Oil  Wells  (84356 
D).  J.  O.  Lewis  and  Cad  H.  Beal.  28 
pp.  A  I  M  E.  Bui— Feb.,  1918.  Discusses 
some  new  methods  for  estimation  of  pro- 
duction. 
Ontario 

Oil  Prospecting  in  Southwestern  On- 
tario (84532).  M.  Y.  Williams.  Maps. 
1200  w.  Can.  Min  Jl — Feb.  15,  1918.  Sug- 
gestions to  prospectors. 


Rumania 

The    Petroleum    Industry   of    Rumania 
(84143    A).     2500   w.      Engng— Jan.    18, 
1918.     Editorial  review  of  a  paper  by  T. 
S.  Masterson. 
Toluol 

Intensive  Toluol  Production  (8407s  A). 
Frank  E.  Lichtenthaeler.  Ills.  6500  w. 
Met  &  Chem  Eng— Feb.  i,  1918.  Serial,. 
1st  part.  Proposed  improvements  in  the 
alisorbing  and  stripping  process. 

Tuluol  Recovery  and  Standards  for 
Gas  Quality  (84102  B).  R.  S.  McBride. 
3000  w.  Jl  Ind  &  Eng  Chem — Feb.,  1918. 
Present  standards  of  gas  quality  and  con- 
ditions ;  influence  of  tuluol  recovery  on 
(juality:  recommendations. 

ORE  DRESSING 

Amalgamation 

Amalgamation  and  Roasting  Practice  in 
Gold  Coast  Colony  (84465).  Paul  T. 
Bruhl.  2500  w.  Eng  &  Min  Jl— Feb.  23, 
1918.  Practice  in  Africa.  Correct  pro- 
cedure under  varying  conditions. 
Ball-Milling 

Notes  on  Theory  and  Practice  of  Ball- 
Milling,  Particulariv  Peripheral  Discharge 
Mills  (84342  D).  Pierre  R.  Hines.  Ills. 
330Q  w.  A  I  M  E,  Bui— Feb..  1918.  Prac- 
tical operation,  particularly  of  the  dia- 
phragm type. 
Copper-Leaching 

Copper-Leaching  at  Ajo  (84207).  Cour- 
tenay De  Kalb.  Ills.  6000  w.  Min  &  Sci 
Pr — Feb.  9,  1918.  Metallurgical  difficul- 
ties overcome;  details  of  treatment;  prac- 
tical results. 
Copper  Oxide 

Sulphur  and  Copper  Oxide  Determina- 
tion (84466).  C.  G.  Maier.  1600  w.  Eng 
&  Min  Jl— Feb.  23,  19 18.  Analytical  de- 
termination of  copper  present  in  the  form 
of  oxidized  minerals  in  ores  or  mill  prod- 
ucts. 
Decantation 

Countercurrent  Decantation  (8451 1  N). 
L.  B.  Eanies.  18  pp.  Can  Min  Inst, 
Trans — 1917.  Principles  and  characteris- 
tics of  the  process,  mechanical  problems, 
and  details  of  Hollinger  plant. 
Flotation 

Canadian  Wood  Oils  for  Ore  Flotation 
(84502  N).  C.  S.  Parsons  and  R.  E.  Gil- 
more.  55  pp.  Can  Min  Inst,  Trans — 
1917.  Investigations  and  satisfactory  re- 
sults. 

Flotation  License  of  Minerals  Separa- 
tion North  American  Corporation(84307). 
2500  w.  Eng  &  Min  Jl— Feb.  16,  1918. 
The  license  agreement  is  reviewed. 

Flotation  of  Chalcopvrite  -  Pvrrhotite 
Ore  (84208).  Will  H.  Coghill.  1500  w. 
Min  &  Sci  Pr — Feb.  9,  1918.  Tests  on 
Oreson  ores  :   results. 


Present  Flotation  Practice  on  Cobalt 
Ores  (84501  N).  J.  M.  Callow  and  E. 
B.  Thornhill.  1800  w.  Can  Min  Inst. 
Trans — 1917.  Shows  adaptability  of  flo- 
tation to  low-grade  ores  and  mill  prod- 
ucts. 

Sea- Water  for  Flotation  (84050).  900 
\v.  Min  &  Sci  Pr — Feb.  2,  1918.  Saline 
waters,  without  oil,  M/ill  float  sulphides. 

Scientific  Nominalism  and  Flotation 
Physics  (84049).  Dudley  H.  Norris. 
4800  w.  Min  &  Sci  Pr— Feb.  2,  1918. 
Science  dominated  by  nominalism;  ap- 
plication to  flotation;  Norris  patent. 
Heap-Leaching 

Some  Experiments  in  Heap-Leaching 
Copper  Ores  (84033).  George  D.  Van 
Arsdale.  Ills.  7000  w.  Eng  &  Min  Jl— 
Feb.  2,  1918.  Results  of  experiments  to 
determine  a  successful  method  for  treat- 
ing porphyry  ores  containing  less  than 
1%  per  cent,  copper. 
Milling  Practice 

Notes  on  Milling  Practice  at  the  Mc- 
Intyre  Mine,  Porcupine,  Ont.   (84503  N). 

A.  Dorfman.  17  pp.  Can  Min  Inst, 
Trans — 1917.  Classes  of  ore  with  his- 
tory of  experiments  resulting  in  success- 
ful methods. 

Separation 

A  New  Method  of  Separating  Mate- 
rials of  Di-fferent  Specific  Gravities 
(84343  D).  Thomas  M.  Chance.  Ills. 
1500  w.  A  I  M  E,  Bui— Feb.,  1918.  De- 
scribes an  agitation  method. 
Smelting 

The  Partridge  Smelting  Furnace  (84514 
N).  Allen  R.  Partridge.  Ills.  1700  w. 
Can  Min  Inst,  Trans — 1917.  Its  construc- 
tion and  adaptability. 

PRECIOUS  METALLURGY 
Cobalt,  Ont. 

Milling  Practice  at  the  Bufltalo  Mines. 
Cobalt,  Ont.  (84500  N).  Robert  E.  Dye. 
4500  w.  Can  Min  Inst.  Trans — 1917. 
The  methods  employed  and  wliat  they  ac- 
complish. 
Precipitation 

Sodium  Sulphide  Precipitation  of  Sil- 
ver at  the  Nipissing  Mine  (S4499  N).    R. 

B.  Watson.  1500  w.  Can  ]Min  Inst,  Trans 
— 1917.     Its  use  and  cost. 

Russia 

Irtysh  Corporation  Developments  in 
Siberia  and  the  Russian  Internal  Situa- 
tion (84216).  6000  w.  Eng  &  Min  Jl— 
Feb.  9,  1918.  Leslie  Urquhart  reviews 
Russia's  present  internal  condition  and 
the  important  mining  and  smelting  opera- 
tions in  the  Altai  region. 

Silver 

Notes  Concerning  Local  Treatment  for 
Certain  West  Kootenay  Silver  Ores 
(84504  N).  Francis  A.  Thomson.  ISOO 
w.  Can  Min  Inst.  Trans— 1917.  Results 
of  tests  on  silver  ores. 


AiLVVAi   Jj:MLlii- 


CONDUCTING    TRANSPORTATION 

Light  Traffic 

Les  Chemins  De  Fer  A  Faible  Trafic 
(84596  B).  Claise.  4000  w.  Le  Genie 
Civil — Dec.  29,  1917.  Suggestions  for  con- 
ducting railways  of  light  traflSc  after  the 
war.  Reducing  the  working  force  and 
operating  expenses. 

Signaling 

Interborough  Rapid  Transit  Electro- 
Pneumatic  Plant  (84310;).  Charles  Mc- 
Gregor. Ills.  3000  w.  Ry  Sig  Engr — 
Feb.,  1918.  Arrangement  of  signals  and 
interlocking  to  care  for  three  track  junc- 
tion in  connection  with  the  extension  of 
N.  Y.  subwav  svstem. 


Electrical  .Signalling  and  Control  on 
Railways  (84493  N).  C.  M.  Jacobs.  Ills. 
3500  w.  Instn  E  E — Jan.  15,  1918.  Indi- 
cations, track  circuit,  single  line  work- 
ing, power,  and  limitations. 

Physically      and      Mentally      Protected 
(84076  A).'  Ills.    1200  w.    Ry  &  Loc  Eng 
— Feb.,  1918.     Action  of  stop  signals  for 
train  protection. 
Snowr 

Pulling  the  Chicago  Terminals  Out  of 
the    Snow    (84270).      Ills.      1500   w.      Ry 
Age — Feb.    15,   1918.     Work  of   restoring 
traffic  after  the  January  blizzard. 
Train  Movement 

Headwav  or  Spacing  of  Trains  (84081 
A).  Walter  V.  Turner.  1800  w.  Ry  & 
Loc  Eng — Feb.,  1918.     .Systems  in  use. 


MOTIVE   POWER   AND  EQUIP- 
MENT 
Air  Brakes 

Cleaning  and  Lubricating  Brake  Cylin- 
ders (S4080  A).    1400  w.    Ry  &  Loc  Eng 
— Feb.,  1918.    Directions. 
Ambulance  Train 

British  Ambulance  Train  for  American 
Wounded    (84161).      Ills.      1000   w.     Rv 
Age— Feb.  8,   1918.     The  Midland  Ry.  of, 
England  has  built  a  i6-car  train. 
Back  Pressure  1 

La  Coutre  Vapeur  (845^  C  +  D).  A. 
Herdner.  Ills,  no  pp.  32,000  w.  Bui 
Soc  Ingenieurs  Civils  De  France— June- 
Sept.,  1917.  Comprehensive  treatment  of 
back  pressure  in  locomotive  cylinders,  its 
use  for  braking,  etc. 
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Cars 

A  loo-Ton  Coal  Car  for  the  N.  &  W. 
(S4183  A).  B.  W.  Kadel.  Ills.  1000  w. 
Ry  Mech  Engr — Feb.,  1918.  Details  of 
construction. 

C.  M.  &  St.  P.  Fifty-Ton  Gondolas 
(8418s  A).  Ills.  SCO  w.  Ry  IMech  Engr 
— Feb.,  1918.  Steel  center  sill  designed 
to  resist  buffing  stresses  only. 

Hopper  Bottom  Gondola  Cars  for  C. 
M.  &  St.  P.  (S402S).  Ills.  SCO  w.  Ry 
Age  Gaz — Feb.  i,  1918.  Composite  con- 
struction with  hea\^'  steel  center  sill. 

Norfolk  &  Western  Hopper  Car  of  100 
Tons  Capacity  (84160).  B.  W.  Kadel. 
Ills.  1000  w.  Ry  Age — Feb.  7,  19:8.  .All- 
steel  construction  using  six-wheel  trucks. 
Load  77  per  cent,  of  gross  weight. 
Electric  Locomotives 

Most  Powerful  Electric  Passenger  Lo- 
comotives (84032).  Ills.  1200  w.  Ry 
Age— Feb.  i,  1918.  New  power  for  Chi- 
cago, Milwaukee  &  St.  Paul. 

New  Passenger  Locomotive  for  the  St. 
Paul  (84054).  Ills.  1000  w.  Elec  Rv  Jl 
—Feb.  2,  1018.  Mechanical  features;  mo- 
tors, control,  and  auxiliaries. 

Pennsylvania  Electric  Locomotive (84182 
A).  Ills.  2500  w.  Ry  Mech  Engr— 
Feb.,  1918.  Details  of  running  gear  and 
electrical  equipment. 

The  New  Passenger  Locomotives  of 
the  Chicago,  Milwaukee,  and  St.  Paul 
Railway  (84126  A).  W.  R.  Stinemetz. 
Ills.  1000  w.  Elec  Jl— Feb.,  1918.  Inter- 
esting features  of  the  most  powerful  lo- 
comotives in  passenger  service. 
Electrification 

See  Iron  Wire,  under  Electrical  En- 
GiXEERixG,    Transmission    and    Distribu- 
tion. 
Fuel 

Pulverized  Fuel  for  Locomotives 
(84522  N).  J.  S.  Coffin.  Jr.  Ills.  4500 
w.  Can  Min  Inst,  Trans — 1917.  History, 
equipment,  operation,  tests  and  conclu- 
sions. 

Who  Wastes  the  Fuel?   (84158)     2000 
w.    Ry  Age— Feb.  8,  1918.     Showing  that 
responsibility    and     shortcomings    extend 
from  the  president  to  the  water  bov. 
Locomotive  Design 

Modern  Tendencies  in  Locomotive  De- 
sign (8405 1  ">.    Louis  E.  Endsley.     1500W. 
Ry   Rev— Feb.   2,    1918.      Leading   factors 
and  developments. 
Locomotives 

N.  Y.  C.  4-8-2  Type  Freight  Locomo- 
tives (84179  A).  Ills.  1500  w.  RvMech 
Engr— Feb..  1918.  Details  and  dimen- 
sions. 

Santa  Fe  2-8-2  Tvpe  Locomotive  (84181 
A).  Ills.  1000  w.  Ry  Mech  Engr— 
Feb..  1918.  Increased  power  capacity  as 
compared  with  an  earlier  class  of  same 
type. 

Some  British  Locomotives  of  1917 
(84026  A).  Ills.  2500  w.  Engr— Jan. 
n,  igtS.  New  engines  and  modifications 
"f  existing  engines. 


Materials 

Railwav  Materials  and  the  War  (84265 
A).  R.  J.  Pike.  2500  w.  A  E  R  A— 
Jan.,  1918.  Economy  the  only  solution  of 
the  problem. 

Rail  Return 

Le  Conducteur  De  Retour  Du  Courant 
Ahernatif  (84597  B).  4000  w.  Le  Genie 
Civil— Dec.  29,  1917.  Rail  return  for  A. 
C.  railways.  Feeders,  bonding,  etc.  Ex- 
periences on  French  railways. 

Regenerative   Braking 

Note  Sur  Le  Demarrage  Automatique 
Des  Moteurs  (84602  B).  P.  Legrand. 
Ills.  3500  w.  LTndustrie  filectrique — 
Jan.  25.  1918.  .Automatic  braking  for 
A.  C.  and  D.  C.  motors.  French  schemes 
of  wiring  and  motor  control. 

Tank  Cars 

The  Tank  Car  in  Interchange  (84184 
A).  E.  S.  Way.  Ills.  1500  w.  Ry  Mech 
Engr — Feb.,  igi8.  Characteristics  of  the 
different  types  under  M.  C.  B.  specifica- 
tions. 

Wheel   Contacts 

Wheel  Contacts  on  Railheads  (84335 
B).  George  H.  Barbour,  with  discussion. 
Ills.  34  pp.  Engrs  Soc  W  Penn,  Pro— 
Nov.,  1917.  Revision  of  calculations  given 
in  April  meeting,  and  published  in  July, 

1917,  Proceedings. 

PERMANENT    WAY    AND    BUILD- 
INGS 

British   Railways 

The  Modern  British  Railway:  Its  In- 
ception, Construction  and  Maintenance 
(84560  N).  T.  H.  Seaton.  13  pp.  Per- 
Way  Instn,  Jl — Dec.,  1917.  Economic 
considerations. 
Clay  Formation 

Methods  of  Dealing  with  Railway  For- 
mation in  Clay  Cutting  (84561  N)."  J.  H. 
Chappell.     Ills.     1500  w.     Per-Way  Instn. 
Jl — Dec.  1017.     Methods  described. 
Combined  System 

Das  neue  vereinigte  Reibungs-  und 
Zahnbahn-S3Stem  Peter  (S4601  B).  S. 
Abt.  Ills.  1800  w.  Schweizerische  Bau- 
zeitung — Jan.  5,  1918.  Serial,  ist  part. 
Combined  adhesion  and  rack  rail  electric 
railway — Peter  System. 
RaUs 

The  Internal  Strains  in  Steel  Rails 
(84233  N).  James  E.  Howard,  with  dis- 
cussion.  25  pp.   N  E  Rd  Cb.  Pro — Jan.  8, 

1918.  Investigations,     and     information 
concerning  strains  rails  must  sustain. 

Spikes 

Pennsylvania  System  Rejects  Screw 
Spikes  (84159).  Ills.  5500  w.  Ry  Age — 
Feb.  8,  1918.  Action  taken  after  exhaus- 
tive experiments  at  two  points  for  eight 
years. 

Terminals 

The  Wabash-Pittsburgh  Terminal  In- 
vestigation (84271).  5000  w.  Ry  Age — 
Feb.  15,  1918.  Excerpts  from  report  of 
the  Interstate  Commerce  Commission. 


Tool  Rooms 

The  Many  Advantages  of  a  Manufac- 
turing Tool  Room  to  a  Modern  Railroad 
Shop  (84169  A).  J.  H.  Painter,  with  dis- 
cussion. Ills.  8  pp.  S  &  S  W  Ry  Cb, 
Pro — Jan.,  1918. 
Track  Circuits 

Track  .  Circuiting  of  Railways  (84559 
N).  H.  Cowan.  13  pp.  Per-Way  Instn, 
Jl — Dec,  1917.  The  essential  features  of 
track  circuits;  effect  of  water,  precautions 
during  repairs,  etc. 
Track 

A  Scientific  Study  of  Railway  Track 
Under  Load  (84443).  H's-  4000  w.  Ry 
Age — Feb.  22,  1918.  Progress  report  on 
investigations  and  tests  extending  over 
five  years. 

Report  of  Committee  V — On  Track 
(84475  N).  Ills.  21  pp.  ARE  A.  Bui 
— Dec,  1917. 

ROADS  AND  PROJECTS 

Australia 

The  Trans-Continental  Railway  of  Aus- 
tralia (S4030).  Map  and  Ills.  2500  w. 
Ry  Age — Feb.  i.  1918.  Difficulties  in  con- 
structing the  Kalgoorlie-Port  Augusta 
railway. 

China 

The  Economics  of  the  Chinese  Rail- 
ways (84283  A).  Map  and  Ills.  2500  w. 
Engng — Jan.  25,  1918.  Serial,  ist  part. 
Effect  of  the  war  on  railway  construc- 
tion and  the  development  of  China. 

Santa  Fe 

Efficiencv  on  the  Atchison,  Topeka  and 
Santa  Fe  '(84078  A).  Ills.  3000  w.  Ry 
&  Loc  Eng— Feb.,  1918.  Advantages  of 
using  oil  fuel :  details  of  construction  and 
repair  of  oil-burning  appliances. 

TRAFFIC 

Car  Shortage 

Car  Shortage.  Its  Present  Condition 
and  Its  Remedy  (84229).  Charles  M. 
Upham,  before  Richmond  meeting  of  .Am. 
Assn.  of  State  Highway  Officials.  3000 
w.  Br  Rds  &  Sts— Feb.,  1918.  Steps  that 
have  been  taken  to  improve  car  shorta.ge 
and  the  importance  of  improving  high- 
ways. 

The  Car  Conservation  Problem  Solved 
in  China  (8415-V  John  Earl  Baker. 
Ills.  1500  w.  Ry  Age— Feb.  8,  1918. 
How  results  are  secured. 

Freight  Houses 

New  Freight  House  for  the  Illinois 
Central  R.  R'i  at  Champaign.  III.  (84316). 
Ills.  I  TOO  w.  Ry  Rev— Feb.  16.  1918. 
Detailed  description  of  building  for  the 
Illinois  Central  R.  R. 

New  Freight  Terminal  of  P.  C.  C.  & 
St.  L.  Rv.,  at  Indianapolis  (84317).  Ills- 
1000  \v.  Ry  Re\ — Feb.  16,  1918.  Track 
elevation  and  freight  house  construction 
data. 
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Boston  Elevated 

Public  Control ;  Guaranteed  Dividend  : 
Higher  Fare  for  Rehabilitation  (84203). 
5500  w.  Elec  Ry  Jl— Feb.  9.  1918.  Plan 
recommended  by  Mass.  Pub.  Serv.  Com- 
mission for  restoring  Boston  Elevated  Ry. 
Car  Equipment 

Considerations  in  the  Choice  of  Car 
Equipment  (84454).  C.  W.  Squier.  Dia- 
gram. 1800  w.  Elec  Ry  Jl— Feb.  23.  1918. 
How  a  traffic  survey  to  determine  re- 
quirements is  made. 


Car  Lighting 

An  Improved  System  of  Lighting  In- 
terurban  Trolley  Cars  (84174  A).  W.  J. 
Walker.  Ills.  2500  w.  Gen  Elec  Rev — 
Feb.,  1918.  Details  of  a  motor  generator 
set  designed  to  maintain  constant  voltage. 

Car  Operation 

Some  Legal  Aspects  of  One-Man  Car 
Operation  (84263  A).  Alexander  Sha- 
piro. 10500  w.  A  E  R  A— Jan.,  1918. 
.\ttitude  of  commissions  toward  their  use 
is  morp  favorable. 


Cars 

Classifying  Passenger  Cars  for  Given 
Conditions  (84458).  Norman  Litchfield. 
Ills.  2500  w.  Elec  Ry  Jl— Feb.  23,  1918. 
Six  categories  of  service  outlined. 

Electrolysis 

Electrolysis — Troubles  Caused  Thereby 
and  Remedies  Which  May  Be  Applied 
(84232  B).  Albert  F.  Ganz.  Ills.  33  pp. 
Stev  Indie — Oct.,  1917.  Damage  from 
strav  electric  currents  and  the  remedies. 
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Elevated  Rys. 

Rebuilding  an  Elevated  Railway  Lnder 
Regular  Schedule  Traffic  (S4315).  Map. 
2500  w.  Elec  Ry  Jl— F'cb.  16,  1Q18.  More 
than  $10,000,000  has  been  spent  on  Man- 
hattan elevated  railways  in  building  2?, 
miles  of  express  track,  Increased  traffic 
capacity  and  other  advantages. 

Fuel  Saving 

Saving  Fuel  Through  Operating  Econ- 
omies (84202).  3000  w.  Elec  Ry  Jl — 
Feb.  9,  1918.  Shows  how  more  than 
25.000  tons  of  coal  can  be  saved  yearly  on 
Washington  (D.  C.)  electric  railways. 
Closer  control  of  car  operations. 


Maintenance 

What    the    Maintenance    of    Way    De- 
oartment    Does    (84455).      R.    C.    Cram. 
"3500  w.     Elec  Ry  Jl— Feb.  23,  1918.     Im- 
provements suggested. 
Montreal 

Si.x-Motor    Multiple-Unit.      Trains    for 
Montreal     (84689).       Keith     MacLeod. 
Ills.      1500   w.      Elec    Ry   Jl — March    2, 
T918.      Features    of    operation. 
Power  Plants 

Electric  Railway  Power  Plant  and  Its 
Personnel  (84456).  Hartley  LeH.  Smith. 
2500  w.  Elec  Ry  Jl— Feb.  23,  1918.  Need 
of  technical  men  in  the  i">iifr  rnom. 


Power  Saving 

Connecticut  Company's  Power  Sav- 
ing Campaign  (84700).  William  Ar- 
thur. Ills.  3000  w.  Elec  Ry  Jl — 
March  2,  1918.  Systematic  educational 
work  has  reduced  energy  consumption 
per  car  mile  by  11  per  cent  in  five 
months. 

Traffic  Relief 

Practical  Traffic  Relief  Offered  to 
Washington,  D.  C.  (84314).  iioo  w. 
Elec  Ry  Jl — Feb.  16,  igi8.  Second  sec- 
tion of  Beeler  report  recommends  eight 
stops  per  mile  in  city  and  six  in  the  sub- 
urbs. 


ENGINEERING  INDEX 

THE  ENGINEERING  INDEX  AN- 
NUAL— 1917,  364  pp.  Size,  7.x  10  inches. 
Price,  $3.  New  York':  The  Engineering 
Magazine  Co.  This  is  a  compilation  of 
all  the  monthly  issues  of  the  Engineer- 
ing Index  published  in  Industrial  Man- 
agement during  the  year  1917.  The  main 
divisions  follow  the  same  order  as  in 
former  issues  of  the  Index  Annual,  but 
arc  subdivided  alphabetically;  so  that  any 
item  may  readily  be  found  by  examining 
the  classification  index  at  the  beginning 
of  the  volume. 
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EFFICIENCY  METHODS,  bv  M. 
McKillop  and  .-X.  D.  McKillip;  2i"6  pp. 
Size,  5x7'^  inches.  Price,  $1.50.  New 
York:  The  D.  Van  Nostrand  Company. 
.\  brief  review  of  management  methods 
for  all  departments  of  a  manufacturing 
establishment.  The  authors  recommend, 
as  a  preparation  for  the  methodical  study 
of  their  work,  the  perusal  of  some  of 
the  writings  of  Gantt,  Emerson  and  Gil- 
breth.  The  book  is  well  subdivided  for 
consistent  study  and  has  an  excellent  in- 
dex. 

FUNDAMENTALS  OF  COST  AND 
PROFIT  CALCULATION,  by  Robert 
S.    Denhani;    iiS    pp.:    size,    5x8    inches. 


Price,  $1.25.  Cleveland,  Ohio:  Cost  En- 
gineer Publishing  Co.  A  book  written 
for  the  man  who  wants  to  know  more 
about  cost  and  profit  and  the  items  that 
properlj'  constitute  each  of  these  funda- 
mentals of  business.  It  will  clear  up,  for 
many  a  reader,  the  hazy  ideas  that  many 
confessedly  possess.  One  of  the  best 
features  of  the  book  is  the  chapter  de- 
voted to  the  terminology  of  cost  engi- 
neering, which  defines  in  a  clear  and 
simple  manner  the  terms  in  common  use 
by  cost  engineers.  In  addition,  there  is 
an  index  of  this  terminology  as  well  as 
an  index  to  the  entire  volume. 

MECHANICAL  ENGINEERING 
INTERNATIONAL  RAILWAY 
FUEL  ASSOCIATION.  Size,  6x9  in- 
ches; 416  pp.  Proceedings  of  the  Ninth 
Annual  Convention  held  at  Chicago  in 
May,  1917.  The  papers  presented  at  this 
convention  are  of  interest  to  all  power 
plant  engineers,  although  giving  results 
of  experience  with  combustion  of  fuel 
in  locomotive  boilers.  One  of  the  most 
important  topics  is  that  of  pulverized 
coal  burning;  its  methods  and  results. 
Copies  may  be  obtained  from  the  Sec- 
retary of  the  Association,  J.  G.  Crawford, 
Chicago,  111. 

POWDERED    COAL    AS    A    FUEL, 

by    C.    F.    Herington;    212   pp.:    size,   6x9 


inches.  Price,  $300.  New  York:  The 
D.  Van  Nostrand  Company.  An  excel- 
lent manual  describing  the  preparation, 
methods  of  feeding  and  results  obtained 
in  the  use  of  powdered  coal  in  various 
industries.  It  is  copiously  illustrated  and 
has  an  index  as  well  as  a  complete  bibli- 
ography of  the   subject. 

MACHINE  SHOP  PRACTICE,  by 
William  B.  Hartman;  248  pp.;  size,  4}4x. 
7  inches.  Price,  $1.10.  New  York:  D. 
Appleton  &  Co.  A  useful,  clearly  writ- 
ten book  describing  the  principal  opera- 
tions of  a  machine  shop.  It  will  prove 
valuable  to  students  and  apprentices  as 
well  as  to  experienced  machinists.  Cor- 
rect methods  in  use  of  tools  and  machine 
operation  are  given  and  greatly  enhanced 
by  a  large  number  of  illustrations.  The 
appendix  contains  a  few  of  the  more 
commonly  used  tables. 

FINDING  AND  STOPPING  WASTE 
IN  MODERN  BOILER  ROOMS;  274 
pp.;  size,  5x7  inches;  flexible  covers. 
Price,  $1  00.  Philadelphia,  Pa.:  The  Har- 
rison Safety  Boiler  Works.  This  is  a 
reference  manual  for  managers  and 
power  plant  engineers,  giving  a  large 
amount  of  information  on  fuels,  com- 
bustion and  allied  topics.  Results  of  re- 
cent tests  are  presented  and  consider- 
able attention  is  paid  to  design  and  ar- 
rangement of  boilers. 
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Hundreds  of  thousands  of  American  woincn  jniist 
enter  industry  and  icork  there  with  their  uhole  heart 
and  mind  and  strength  before  the  zcar  is  icon.  Upon 
industrial  managers  rests  the  responsibility  of  making 
the  greatest  possible  use  of  their  energy  and  efforts. 
In  this  article  ilr.  Carpenter  gives  the  principles  and 
inethods  followed  in  his  own  plant  for  training  women 
in  skilled  occupations.  His  plans  have  been  adopted 
as  standard  by  the   United  States  Government. 

Mr.   Charles  U.  Carpenter  has  had  e.vtcnsiz-e  e.xperi- 

THE  Army  and  Xaw  requirements  are  already 
n-.aking  severe  drafts  upon  the  body  of  skilled 
workmen  throughout  the  United  States,  and  the 
munitions  trades  are  feeling  this  drain  severely.  The 
present  state  is  only  the  forerunner  of  a  much  more 
severe  condition  for,  try  as  we  may  to  avoid  this  prob- 
lem by  special  exemption,  we  cannot  avoid  the  loss  of 
these  men.  Their  services  on  the  firing  line,  and  as 
mechanics   back    of    the    fighting    front    are   absolutelv 


cncc  in  electrical  manufacturing  and  superz'isiou  of 
manufacturing  plants.  He  was  factory  supervisor 
and  afterward  head  of  the  labor  department  of  the 
.Xational  Cash  Register  Company.  Later  he  took  a 
similar  position  with  the  Herring-Hall-Marvin  Safe 
Company,  finally  becoming  President  of  that  concern; 
still  later  he  was  President  and  Manager  of  the  Fire- 
Proof  Furniture  and  Construction  Company,  and  is 
noii'  I'ice-President  and  Works  Manager  of  the  Re- 
cording and  Computing  .Machines  Company. 

necessary,  and  their  necessary  presence  there  severely 
weakens  the  production  of  the  much  needed  munitions 
in  the  factories  of  America. 

It  is,  therefore,  evident  that  the  supply  of  operatives 
must  be  made  up  from  the  ranks  of  older  men,  clerks, 
;  nd  other  office  emplo\ees,  most  of  whom  are  unskilled 
in  mechanical  trades,  and  women  who  know  nothing 
of  such  work.  This  is  the  condition  that  we  will  soon 
tace;  we  should  not  wait,  but  prepare  to  meet  it  at  once. 


A    VIEW    l.\    THE    SHOl-    TRAINING    SCHOOL    FoK    WONrCN    EMI'LOVEES    OF    THE    RE(l)RlllN(^    ANIi    COMI'lTrNl,    .MAtHE^ 

353 


354 


INDUSTRIAL  MANAGEMENT 


May,  1918 


This  mass  of  unskilled  employees  camiot  be  put  in 
the  places  of  tlie  skilled  workmen  without  endless  de- 
rangement of  indusiry.  unless  some  special  methods 
are  adopted  tn  pre])are  them  for  their  work  before  they 
begin. 

We  have  before  us  many  illustrations  of  the  weak- 
nesses of  adhering  to  the  method  of  taking  any  men 
that  come  along  and  putting  them  on  a  job,  letting  them 
struggle  along,  trying  to  learn  the  "how  of  the  job" 
alone  and  unaided.  The  example  of  the  ship-building 
industry  is  enough  to  prove  the  inefficiency  of  such 
methods,  and  they  should  not  be  followed. 

The  Principle  of  "A  Best  \\'a\" 

We  must  remember  that  unless  some  special  meth- 
ods for  teaching  have  been  introduced  into  the  shop, 
the  foremen  do  not  have  the  time  to  bother  with  the 
poor  worker,  and  consequently  usually  discharge  such 
help  as  fast  as  the  employment  bureau  can  hire  them, 
with  the  result  of  a  large  labor  turnover  and  small  out- 
put. We  must  also  remember  that  wdien  employees 
are  placed  in  the  factory  without  any  preliminary  in- 
structions, they  must  necessarily  learn  how  to  do  their 
work  from  workers  about  them.  Tints  they  learn  all 
of  the  faults  of  these  other  employees,  and  what  they 
do  learn  they  learn  slowly.  They  likewise  consume  the 
time  of  those  who  are  trying  to  show  them  how  to  do 
the  work,  and  the  losses  from  scrap  are  very  great. 

There  can  be  no  question  but  that  there  is  always 
a  best  K'ov  of  performing  every  operation  and  number- 
less ^^^rong  ways  of  doing  it,  and  every  practical  pro- 
duction man  knows  that  the  average  worker  will  usu- 
ally perform  the  operation  by  an  inefficient  method  if 
left  to  learn  alone.  Now  we  must  consider  the  fact 
that  every  manufacturing  business  depends  for  its  suc- 
cess upon  accurate,  efficient  shop  production — that  this 
production,  no  matter  how  complex  or  how  difficult,  in 
the  last  analysis  is  made  up  of  a  multitude  of  small  in- 
dividual operations— that  the  efficiency  of  the  entire 
production  depends  wholly  upon  the  efficiency  with 
which  the  small  individual  operations  are  performed. 
Therefore,  we  should  determine  the  most  efficient 
method  on  all  operations.  This  is  now  common  pro- 
duction practice. 

Now  while  it  is  quite  true  that  a  real  study  of  each 
operation  down  to  its  finest  point  is  very  desirable,  and 
that  the  best  results  can  be  secured  by  such  close  study, 
yet  the  average  manufacturer,  superintendent  or  fore- 
man is  often  affected  by  the  thought  of  the  seemingly 
endless  work  involved.  The  writer  has  found  it  quite 
a  simple  undertaking  to  classify  all  similar  operations 
together,  and  a  careful  study  of  each  classification 
will  lead  to  quick  results  and  conclusions  sufficiently 
accttrate  for  the  purpose. 

The  production  man  can  scion  learn  that  in  the  a\'er- 
age  shop  the  actual  output  can,  by  simple,  common, 
horse  sense  methods,  be  increased  from  30  to  50  per 
cent,  and  surely  such  results  are  enough  worth  while 
to  justify  such  careful  study  and  dc\elopments  of 
method. 

If  we  grant  that  there  is  "a  best  way"  (and  we  must, 
of  course)  and  that  output  can  be  increased  if  the  op- 
erators use  this  "best  way"  we  are  forced  to  admit  that 
the  next  sensible  step  is  to  train  them,  so  that  they 
can  and  wiU  do  so. 

Experience  in  Our  F.xctory 

As  the  best  example  is  an  actual  one,  I  will  cite  the 
experience  of  the  organization  of  The  Recording  & 
Computing  Machines  Company,  Dayton,  Ohio,  which 
illustrates  the  point.     This  factory  employs  S,6oo  peo- 


ple of  whom  over  5,000  are  w-omen.  Practically  all 
of  the  mechanical  operations,  assembling  and  inspec- 
tion was  performed  by  women. 

The  work  this  shop  was  doing  was  of  a  close,  accu- 
rate  character   in   aluminum,   brass  and   various  other 
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materials,  the  article  being  the  Russian  combination 
time  fuse.  The  manufacturing  limits  ran  as  low  as 
0.0005  '"'^'^  '"  "*  "letal  particularly  difficult  to  work. 

The  machinery  includes  every  variety  such  as :  hy- 
draulic presses,  punch  presses,  milling  machines  of  all 
types,  hand  turrc^t  screw  machines,  automatic  screw 
machines,  thread  millers,  drill  presses  and  special  ma- 
chinery designed  and  built  by  the  company.  The  com- 
pany faced  a  totally  inadequate  supply  of  skilled  labor 
usually  considered  necessary  for  such  work.  Men  of 
any  kind  were  scarce  and  many  of  these  belonged  to 
trades  not  at  all  allied  to  the  mechanical  trade — brick- 
layers, structural  steel  workers,  masons,  all  intelligent 
men  accustomed  to  high  wages,  naturally  unwilling  to 
accept  a  laborer's  work  at  laborer's  pay,  and  yet  unable 
to  bridge  the  gap  caused  by  their  ignorance  of  mechan- 
ical methods.  But  this  gap,  if  bridged,  could  lead  to 
good  jobs  at  excellent  pay  and  would  give  the  em- 
ployed the  benefit  of  their  intelligence  and  manual  skill. 

The  other  available  supply  was  tlie  w'omen,  intelli- 
gent, healthy,  quick  and  earnest,  yet  barred  by  lack  of 
knowledge.  We  felt  that  there  must  be  thousands 
among  all  the  walks  of  life  who  would  gladly  do  this 
work  if  only  they  could  be  imbued  wnth  enough  confi- 
dence to  try  it  and  be  trained  to  do  it. 

The  Woman   Beginner's  Fe.\r  .and  Dre.\d 

Tlie  writer,  before  the  training  department  was 
started,  noticed  particularly  that  when  new  girls  came 
into  the  shop  they  were  very  nervous — badly  fright- 
ened— and  that  they  would  often  break  down  and  w-eep 
because  of  the  actual  fear  that  took  hold  of  them  when 
they  first  stood  before  a  big  machine  tool,  the  like  of 
which  they  had  never  seen  before,  the  uses  of  which 
they  could  not  conceive,  and  which  looked  like  a  ver- 
itable monster  to  them.  The  more  earnest  a  girl  was, 
the  greater  her  terror  and  the  net  result  was  that  the 
foreman  in  his  impatience,  promptly  and  continuously 
fired  the  best  class  of  employees  that  it  was  possible 
to  get. 

f  found  that  those  who  did  remain  were  slow  to 
learn,  took  much  of  the  time  of  other  operatives,  and 
learned  bad  methods.  Also  their  percentage  of  scrap 
was  very  heavy. 

After  considering  the  advantage  of  putting  these 
new  girls  in  a  quiet,  well  organized  training  department 
where  thev  could  be  taught  carefully  and  in  a  kuidly 
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manner,  and  then  turning  them  into  the  production 
department  as  semi-skilled  operators,  I  started  the 
school.     (See  Figure  i,  on  page  253  of  this  article.) 

The  Trainixg  Dep.\rtmext 
The  Training  Department  was  located  in  a  room  en- 
tirely separate  from  the  factory,  particular  care  being 
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taken  to  see  that  it  was  well  lighted.  We  placed  there- 
in all  the  different  types  of  machines  upon  which  we 
considered  training  necessary  and,  in  addition  thereto, 
placed  the  necessary  benches  and  fixtures  for  the  teach- 
ing of  inspection  and  assembly.  We  naturally  found 
that  one  of  the  most  important  points  was  the  selec- 
tion of  a  proper  head  for  this  school.  W'e  secured  a 
man  who  was  a  gentleman  and  who  could  get  along 
with  the  women,  and  made  sure  that  he  was  an  expert 
mechanic  and  operator.  In  this  connection,  I  have 
always  found  that  the  tendency  has  been  to  select  men 
who  were  not  sufficiently  experienced. 

In  all  cases  where  the  women  were  taught  the  dif- 
ferent jobs,  the  teachers  ivere  zconien.  Women  teach- 
ers were  selected,  so  that  when  the  new  girl  employee 
came  into  the  training  department  ready  to  begin  this 
strange  work,  the  very  first  thing  that  she  saw  were 
these  women  teachers  operating  machines.  Invariably 
this  new  employee  would  make  up  her  mind  at  once 
that  if  these  women  could  do  the  work,  so  could  she. 
Naturally  these  women  teachers  were  selected  with 
great  care,  keeping  in  mind  not  only  their  skill  as  op- 
eratives, but  also  their  capacity  as  teachers. 

C.vREFUL  Selection  Necess.\ry 
The  Employment  Department  (which  we  consider 
as  of  primary  importance)  selected  the  employees  with 
care,  keeping  in  mind  the  work  that  they  were  supposed 
to  do,  it  being  evident  that  some  women  were  well 
fitted  to  handle  certain  heavy-duty  machines,  while 
others  could  handle  only  the  light  machines.  It  should 
be  noted  here,  that  the  foremen  are  not  permitted  to 
employ  people,  nor  are  they  even  permitted  to  recom- 
mend employment.  Every  effort  is  made  to  keep  rela- 
tives or  friends  out  of  any  man's  de]jartment,  so  that 
there  can  be  no  favoritism  charged  on  the  part  of  any 
employee  after  he  once  gets  into  the  shop.  The  em- 
ployment of  both  men  and  women  is  attended  to  by 
the  Employment  Department  without  any  suggestions 
being  permitted  from  anyone.  _^ 

We  standardized  carefully  the  system  of  teaching. 
A  teacher  handles  from  three  to  five  girls  at  one  time, 
defiending  upon  the  nature  of  the  work.  She  first  ex- 
plains the  character  of  the  metal  in  the  part,  and  the 
kind  and  function  of  the  tools  that  were  being  used, 
going  over  very  carefully  with  each  individual  em- 
ployee the  work  that  each  tool  was  sup]>osed  to  do — 
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she  operating  the  machine  in  order  to  illustrate  each 
pomt.  The  new  girl  employees  are  then  permitted  to 
start  the  work  themselves  and  each  time  any  error  is 
made,  they  are  corrected  in  a  kindly  manner  and  en- 
couraged in  every  way  to  do  their  best. 

Only  Speclalized  Skill  Is  Expected 

It  is  particularly  important  to  note 
again  that  these  new  operators  are 
trained  to  become  skilled  only  upon 
one  particular  job.  We  do  "not  at- 
tempt to  give  them  a  general  mechan- 
ical education,  for,  in  the  first  place, 
this  would  take  too  long,  and  again, 
we  find  it  unnecessary  as  the  em- 
ployee becomes  skilled  on  the  one  par- 
ticular operation  that  she  is  being 
taught  in  a  very  short  period,  and  any 
general  mechanical  knowledge  neces- 
sary comes  to  her  through  her  work 
in  the  shop. 

The  work  in  the  Training  Depart- 
ment sometimes  develops  the  fact  that 
the  selections  for  the  different  op- 
erations as  made  by  the  Employment  Department  is 
not  always  best,  and  when  we  discover  this,  we  shift 
the  employee  from  one  operation  to  another  until  the 
one  for  which  she  is  particularly  suited  is  found — 
we  do  this  in  the  Training  Department  so  that  we  will 
not  have  to  do  it  in  the  shop. 

The  operators  are  taught,  not  only  the  use  of  the 
different  tools,  but  also  the  use  of  all  the  necessary 
gages.  They  are  paid  20  cents  per  hour  while  they  are 
being  taught,  and  a  careful  record  of  their  progress 
and  efficiency  is  kept.  The  length  of  time  required  for 
teaching  operators  varies  both  with  the  operator  and 
the  class  of  work,  but  on  the  average,  it  ranges  from 
three  to  not  over  ten  days. 

In  less  than  ten  days'  time  we  turn  out  from  this 
Training  Department  girls  who  can  operate  hand  turret 
lathes  on  work  recjuiring  great  precision.  (See  Figure 
2.)  Each  machine  tool  in  the  Training  Department 
naturally  gives  us  a  greater  production  than  would 
have  been  the  case  had  we  adopted  the  old  plan  of 
training  the  girls  in  the  shop  with  the  same  machinery. 
After  this  preliminary  training  these  girls,  when  enter- 
ing the  shop,  attack  their  machines  with  vigor  and  con- 
fidence, and  it  does  not  require  more  than  three  weeks 
for  them  to  reach  a  high  average  of  production,  and 
thus  begin  to  earn  bonuses,  distributed  under  the  grad- 
uated sy.stem  of  pay  which  will  be  described  later.  It 
is,  of  course,  necessary  to  continue  in  the  shop  the 
trainiitg  received  in  the  school,  and  the  organization 
was  built  up  in  such  a  way  as  to  insure  this. 

Duties  of  the  Job  Boss 

We  divided  the  operatives  into  comparatively  small 
groups,  placing  over  each  group  a  carefully  selected 
male  job  boss.  We  use  great  care  in  determining  the 
number  of  operatives  under  each  job  boss,  being  care- 
ful not  to  put  under  his  control  more  than  he  could  effi- 
ciently supervise,  the  number  ranging  from  seven  on 
more  difficult  jobs  to  30  on  the  less  important  ones, 
It  is  this  job  boss's  duty  to  set  up  the  machines,  keep 
them  in  excellent  running  condition  and  see  that  the 
defective  work  is  kept  at  a  minimuuL  He  is  responsi- 
ble for  both  the  ([uality  and  quantity  of  work  deliv- 
ered from  his  particular  group. 

To  insure  that  the  women  operatives  are  treated 
fairly,  and  carefully  supervised  by  the  job  boss  in  or- 
der that  their  production  may  be  brought  up  to  as  high 
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a  degree  as  possible,  we  first  established  the  rule  that 
the  job  boss  could  not  discharge  his  operatives,  and 
then,  developed  a  bonus  plan  of  pay  for  him  whereby 
the  amount  of  his  pay  depended  upon  the  averagehonus 
of  all  of  his  operatives.  It  thus  becomes  to  his  interest 
to  help  the  newer  and  ])oorer  operatives,  rather,  than 
concentrate  his  attention  upon  the  good  ones.  It  is 
always  not  only  interesting,  but  indeed  amusing  to  see 
the  earnest  way  in  which  the  job  boss  will  pay  atten- 
tion to  and  assist  the  new  and  comparatively  poor 
worker  under  this  jjlan.  because  liis  pay  depends  upon 
her  efificiency. 

\\'e  are  careful  to  get  men  who  will  treat  the  girls 
properly  and  who  are  well  trained  in  this  work.  We 
are  careful  to  see  that  the  job  bosses  do  not  drive  their 
girls  to  a  rate  of  production  so  high  as  to  endanger 
their  health  or  make  them  nervous.  The  company 
impresses  its  policy  of  treating  its  employees  fairly 
upon  the  job  bosses,  foremen  and  superintendents  at 
frequent  meetings,  at  which  time  the  aim  of  the  con- 
cern is  explained  and  insisted  upon. 

An  Ex.\mple  of  Results 

As  an  example  of  what  can  be  done  by  inexperienced 
women  on  difficult  operations  I  give  you  the  follow- 
ing: We  produce  our  base  forgings  of  aluminum  on 
hand  turret  screw  machines.  On  this  particular  forg- 
ing there  are  56  gaging  points,  with  allowable  limits 
on  different  operations  ranging  from  0.0005  "'"^1''  t" 
0.002  inch.  In  January,  1916,  the  average  production 
of  31  women  employees  was  eight  pieces  per  hour. 
While  the  operatives  were  apparently  busy  at  this  rate 
of  production,  my  experiments  showed  that  there 
should  be  produced  from  those  machines  as  a  fair  pro- 
duction an  average  of  35  pieces  per  hour.  We  put  our 
old  operatives  into  the  training  department,  and  within 
four  weeks  after  the  new-  and  old  operatives  had  been 
through  this  training  department,  the  average  produc- 
tion was  raised  to  over  25  pieces  pev  hour,  and  today 
the  average  is  over  55  pieces  per  hour.  The  same  re- 
sults w'ere  obtained  on  all  of  our  work,  such  as  ma- 
chining, inspection  and  assemblage.     (See  Figure  3.) 

It  is  particularly  important  and  interesting  to  note 
that  many  of  our  most  skilled  operatives  are  men  and 
women  well  along  in  life.  We  find  that  while  the 
young  worker  has  more  vigor,  the  older  one  is  usuall\ 
more  careful  and  steady,  and  more  anxious  to  keej)  uii 
a  high  average  rate  of  production.  Their  continuijus 
work  on  their  jobs  bring  this  average  production  up  td 
that  of  the  younger  and  more  vigorous. 

We  have  demonstrated  that  strong,  healthy  women 
can  do  work  requiring  great  precision  after  they  arc 
thoroughly  trained  quite  as  well  as  skilled  men  me- 
chanics. As  stated  before,  they  work  on  hand  turret 
screw  machines,  hand  millers,  power  millers,  drill 
presses,  thread  millers,  punch  presses,  routers  and  spe- 
cial machines  of  all  types.  They  are  remarkably  effi- 
cient as  inspectors.  We  have  also  taught  them  to  be 
excellent  tool  makers.  (See  Figures  4  and  5.) 
Women  As  Assemblers 

As  an  example  of  what  women  can  do  in  assem- 
bling, I  give  the  following  data:  We  have  a  large  as- 
sembly department,  employing  over  2,000  girls.  Two 
sets  of  prominent  engineers  who  investigated  the  pos- 
sibilities of  production  from  this  plant  reported  that 
the  best  ouput  possible  from  this  assembly  division 
was  15,000  complete  fuses  per  day  in  two  shifts.  Bv 
thoroughly  training  the  girls  we  have  been  able  to 
reach  an  average  production  of  THIRTY-EIGHT 
THOUSAND  PER  DAY  IN  ONE  SHIFT.  (Figin-e 
6  shows  this  department.) 


In  additi(jn  to  the  fuse  work,  our  company  is  build- 
ing ojjtical  instruments  of  a  character  that  requires 
the  greatest  precision,  much  of  the  work  being  held 
within  limits  of  0.OOO25  inch.     This  work  recjuires  not 
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only  close  manufacturing,  but  also  most  careful  v^ork 
in  lens  making  and  grinding. 

ISefore  beginning  this  w-ork,  the  organization  made  a 
r.iir.ute  sur\ey  of  each  operation,  no  matter  how  small, 
inxolved  in  the  production  of  these  instruments.  This 
included  all  the  manufacturing,  assembly  and  lens 
grinding  work.  This  company  was  compelled  to  build 
its  own  lens  grinding  machinery,  as  none  could  be  pur- 
chased in  this  country.  When  we  finished  this  survey, 
we  had  before  us  a  description  of  exactly  what  was 
required  on  each  operation.  There  was  necessarily 
much  work  that  was  entirel}-  new  to  us,  as  well  as  to 
other  American  manufacturers,  owing  to  the  lack  of 
experience   in   this   work   in   the   United    States. 

It  is  interesting  to  note  that  we  were  advised  that  it 
',\iiu'd  be  impossible  for  us  to  get  any  high  grade  lens 


FIG.   5.      A   VIEW   IX    THE    IXSPECTIO.V    DEr.\RTME.\T 

grinders  in  the  United  States,  and  many  dire  prophe- 
cies were  made  as  to  our  probable  failure.  However, 
we  started  the  training  school  in  the  grinding  of  lenses, 
and  have  developed  a  high  grade  bodv  of  lens  grinders, 
both  men  and  women  within  the  past  six  v.eeks. 
Our  Gener.xl  Principles 
While  this  article  deals  only  with  the  question  of  the 
training  of  operatives,  it  should  be  understood  that  this 
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is  only  a  portion  of  our  plans  for  securing;  niaxinuim 
efficiency,  satisfying  our  employees  and  securing 
greater   |nTi(luction.      Our  complete  methods   are   com- 


FIG.    6.       ASSEMBLY    DEPARTMENT    GROUP 

preliended  in  the  few  general   principles,  which  are  as 
follows : 

1.  Treating     our     employees     fairly     and'    ecjuitably. 

2.  (iiving    them    a    chance    for    advancement,    based 
upon  merit. 

3.  Establishing  a   fair  wage  system. 

4.  Training  them  to  become  more  efficient,  and  thus 
more  helpful,  both  to  themselves  and  the  company. 

5.  Showing  an   interest  in  the  individual  worker,  in- 
stead of  considering  them  as  a  mass. 

I  have  always  considered  that  a  fair  and  just  method 
of  selecting  operatives  for  ad^■ances  is  one  of  the  es- 
sential points  in  factory  management.  In  this  case  the 
giving  of  employees  a  fair  chance  of  advancement  is 
controlled  by  keeping  records  showing  the  efficiency  of 
the  individuals  and  providing  that  when  an  opportunity 
of  advancement  arises,  selection  shall  be  based  upon  past 
performance  alone.  We  always  select  the  operator  with 
the  best  record.  Each  operator  in  the  shop  knows  that 
his  promotion  is  controlled  and  determined  by  fair  and 
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unbiased  standards  and  that  his  interests  are  well  pro- 
tected. 

The  system  of  training  should  be  thorough,  and 
should  be  designed  to  have  it  continued  when  the  op- 
eratives go  into  the  shop,  through  the  job  bosses,  and 
in  some  cases  through  special  slioj)  instructors.  Tlie 
system  of  organization  and  training  should  be.  such  as 
to  comi)el  the  subordinates  and  directing  heads  of  de- 
partments to  give  the  closest  attention  to  the  new  and 
comjjarativelv  inefficient  emi)1oyees,  and  train  them  to 
become  better  workers. 


UuR  L'o-MPA.w's  Bonus  System 


There  should  be  a  fair  and  liberal  system  of  pay 
which  will  reward  the  employee  for  reaching  high  rates 
of  production.  This  should  be  based  upon  the  ruling 
that  the  women  should  get  the  same  pay  as  the  men 
for  the  same  amount  of  production.  The  system  of 
pay  should  provide  bonuses  worked  up  in  such  a  man- 
ner that  the  average  operator  can  earn  bonuses  even 
when  they  produce  less  than  the. possible  number  of 
pieces  per  hour.  Our  graduated  bonus  system  ot  pay 
is  an  original  one  with  the  writer,  and  has  provided 
an  excellent  stimulus  to  the  operatives  without  induc- 
ing them  to  overwork  themselves. 

Its  main  principle  is  a  graduated  bonus  system  of 
rewards.  By  this  method  the  operative  does  not  have 
to  reach  the  highest  rate  of  production  before  earning 
a  bonus,  but  bonuses  are  graduated  so  that  the  oper- 
ative will  earn  a  fair  bonus  at  the  lower  production 
points,  of  course,  earning  more  as  they  increase  pro- 
duction. Care  is  exercised  to  see  that  these  production 
rates  are  fair  to  the  operative.  By  the  graduated  sys- 
tem the  usual  criticism  of  the  bonus  system  is  done 
away  with  as  the  operative  does  NOT  have  to  reach 
the  highest  possible  point  of  production  as  determined 
by  time  studies,  before  beginning  to  earn  bonuses. 
Once  the  bonus  rate  is  set,  it  is  never  reduced.  If  em- 
ployees complain  that  the  bonus  is  too  low,  a  careful 
investigation  is  immediately  made,  and,  if  their  con- 
tention proves  correct,  the  rate  is  raised  at  once.  If, 
however,  the  rate  proves  to  be  a  proper  one,  we  take 
pains  to  prove  to  them  that  it  is  what  it  should  be. 

There  should  be  a  degree  of  supervision  that  will 
prevent  the  operators  from  overworking  or  straining 
themselves,  through  attempting  to  work  too  hard,  in 
order  to  earn  higher  bonuses. 

.\s  stated  above,  we  have  a  simple  system  of  check- 
ing up  outputs  of  operatives  and  groups,  so  that  we  can 
detect  inefficiency.  When  this  inefficiency  of  any  op- 
erative or  group  is  obserxed,  we  do  not  attempt  to  drive 
them  to  meet  the  proper  output,  but  go  to  them  in  a 
kindly  manner  and  endeavor  to  find  out  the  difficulties. 
If  they  are  falling  behind  due  to  lack  of  training  we 
send  them  back  to  the  Training  Department.  If  it  is 
due  to  inability  to  keep  up  with  the  work  owing  to 
lack  of  strength,  we  transfer  them  to  some  other  job 
better  suited  to  their  strength  and  ca])acity,  for  we  feel 
that  any  operatives,  after  being  emi)loyed  by  us  even 
for  a  few  weeks,  should  not  be  let  go  if  they  show  a 
proper  degree  of  interest.  Thus  we  keep  our  turn- 
over of  labor  down  to  a  minimum. 

In  addition  to  these  methods,  we  have,  of  course,  the 
hosi)ital,  with  its  nurses  and  doctors,  restaurants,  a 
com|iany  band,  and  rest  periods  of  ten  minutes  each 
in  the  morning  and  afternoon,  all  of  which  are  most 
excellent.      (The  restaurant  is  show'n  in  I-'igure  7.) 

Our  organization  of  managers,  superintendents,  and 
foremen  all  strongly  believe  that  the  simple  direct 
method  of  training  operatives  to  do  the  particular  job 
for  which  they  are  selected  will  result  in  producing 
quickly,  working  peo])le,  either  men  or  women,  w-ho 
will  prove  remarkably  efficient  on  the  particular  job 
for  which  thcv  arc  selected.  We  know  that  if  the 
training  is  linked  up  with  a  system  of  management  that 
looks  out  for  the  workers'  welfare,  that  provides  a  just 
and  fair  method  of  promotion  so  that  the  worker  can, 
through  honest  effort,  break  away  from  his  old  job  to 
advancement,  that  provides  a  fair  wage  system,  there 
will  result  a  working  body  fille<l  with  enthusiasm  and 
willing  to  respond  to  any  call  for  extra  effort. 
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The  second  inslallineiil  uf  Mr.  Zimincr's  scries,  deal- 
ing with  de-'iees  that  hair  nuide  the  cniploynient  of 
zvonicn  possible  in  liritish  niunilii'n  shops,  takes  up 
handling  del  ices  f,ir  enm'eyiiiy  objeets  while  suspended 
from  above.  .\unier,:us  illustrations  shoz^'  this  ma- 
chinery in  use.  and  of  special  value  to  the  .-luierican 
manufacturer  are  the  details  of  grippinii  and  holding 
devices  for  shells  from    the  .vinch    to   the    Tyinch   sice. 

Air.  George  Frederick  Zininier  was  associated  for 
fifteen  years  folloiving   l8S_!   zvitli    Mr.  James  Harrison 

SN  many  British  munition  factories  each  machine  tool 
is  provided  with  hght  hfting  tackle  or  runways 
suspended  from  overhead  girders,  to  enable  the 
women  vvorkers  who  predominate  in  these  national  es- 
tablishments to  lift  the  shells  without  fatigue  from 
either  a  truck  or  the  ground  to  their  position  on  the 
machine,  a  method  which  has  been  in  use  for  years  in 
engineering  shops  and  which  is  too  well  known  to  need 
any  further  comment.  The  overhead  travelling  crane 
and  its  use  is  also  sufficiently  well  known.  Instead  of, 
or  in  addition  to,  such  simple  overhead  tackle  smaller 
cranes  have  been  introduced  to  reduce  the  work  re- 
quired from  overhead  cranes,  and  also  to  render  the 
lathes  more  independent  and  therefore  more  effective ; 
these  are  employed  in  connection  with  the  bigger  ma- 
chine tools,  either  one  crane  attached  to  each  tool  or  a 
larger  one  located  between  two  such  tools  serving  both. 
If  belonging  to  the  former  order  they  are  sometimes 
in  the   form  of  a  simple   ship's  davit   attached   to  the 


FIG.     24.      PICKERING     JIB     CRANES     H.\NDL1NG     A     9.2"     SHELL 


Carter,  the  zvell  kno'c>.'n  pioneer  engineer  of  English 
roller  milting.  In  1897  he  started  practice  as  a  con- 
sulting engineer,  and  at  the  same  time  began  to  mar- 
ket a  reciprocating  conveyor  of  his  own  development. 
He  is  a  contributor  to  the  technical  press  and  an  exten- 
sive zvriter  on  the  art  of  mechanical  handling  of  mate- 
rials and  is  the  author  of  two  books,  "The  Mechanical 
Handling  of  Material,"  published  in  1905,  and  "The 
.Mechanical  Handling  and  Storing  of  Material  During 
and  .Ifter  the    War."  published  in   1917. 

front  or  side  frame  of  the  lathe.  A  lifting  drum  with 
ratchet  and  pawl  detent  is  fitted  to  this  so  that  a  girl 
can  lift,  for  instance,  a  rough  9.2-inch  forging  into  a 
machine.  These  davits  have  been  instrumental  in  ma- 
terially increasing  the  output  of  the  tools  to  which  they 
are  attached. 

A  similar  device  of  the  second  class,  often  employed, 
is  a  crane  of  a  more  ordinary  type  with  a  balanced  jib 
and  fitted  with  the  same  kind  of  lifting  gear  as  that  of 
the  davit.  This  shell  crane  is  usually  erected  between 
two  lathes  and  can  swing  over  the  front  one  to  feed 
the  other  behind.  The  jib  is  of  a  fixed  length  so  that 
a  shell  is  lifted  and  swung  exactly  into  the  lathe  centre 
or  "chuck"  as  required.  Therefore,  no  running  head 
rir  so-called  travelling  monkey  need  be  fitted.  The 
lelative  position  of  the  crane  to  the  two  lathes  it  serves 
is  so  chosen  that  both  can  deliver  or  receive  a  shell 
from  one  to  the  other  with  the  greatest  precision.  These 
cranes  are  handled  by  the  girls  without  any  extraor- 
dinary exertion  and  without  fatigue.  The  crane  post 
is  usually  set  a  little  out  of  perpendicular  so  that  when 
not  in  use  the  jib  will  automatically  swing  inward  (like 
a  park  gate)  and  will  therefore  not  project  into  the 
bav   and   imi)ede   traffic   or   cause  other   inconvenience. 

Small  Job  Cr.\nes 

A  variety  of  such  cranes,  both  stationary  and  portable 
for  various  handling  operations  in  and  about  munition 
factories,  is  built  by 
Messrs.  Pickerings, 
Ltd.,  of  Stockton- 
on-Tees.  They  are 
designed  for  loads 
of  200,  600,  and  800 
pounds  with  a  ra- 
dius of  4  feet  for 
the  stationary,  and 
6  feet  for  the  port- 
able t\pes.  The  col- 
umns are  of  circu- 
1  a  r  cross-section. 
The  jib  is  built  up 
of  steel  plates  stayed 
and  riveted,  and  for 
the  larger  size  coun- 
terweighted. 

Figure  24  shows 
one  of  these  cranes 
used  b_\-  a  boy  for 
handling    a   9.2-inch 

shell    on    and    off    a  j.jg    25.    portable  crane  for 

lathe.        These  9.2"  shell 
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cranes  are  mounted  on  cast-iron  foundation  blocks  fitted 
v,ith  ball  thrust  bearings  so  that  the  jib  can  be  slewed 
bv  hand  with  a  minimum  of  effort.  The  hand-winches 
have  steel,  machine-cut  worm  gears,  while  the  worm- 


hoisting  the  shell  is  lifted,  and  in  Figure  28  the  release 
of  the  shell  is  illustrated;  this  is  effected  by  lowering 
:.nd  sliding  one  jaw  up  the  inclined  plane  which  re- 
leases it.    These  devices  are  made  for  6,  8,  9.2,  10,  12 


FIG.  26.      POSmoN  P.KFCIRK  l.RIPI'l 


v.heels  are  of  gun-metal  and.  unlike  other  winches, 
they  are  self-sustaining,  that  is  to  say.  when  the  handle 
is  released  the  load  will  remain  stationary  in  any  posi- 
tion without  the  use  of  ratchet  wheel  or  pawl.  The 
axis  of  the  operating  handle  by  means  of  which  the 
load  is  raised,  is  3  feet  9  inches  above  the  floor  level 
and  the  throw  of  the  crank  is  10  inches.  These  dimen- 
sions have  been  found  suitable  where  girls  are  em- 
ployed and  considering  the  latters'  strength  and  reach. 

PoRT.MSLE  Cranes 
The  portable  cranes  are  of  similar  construction  but 
have  counterbalanced  jibs  and  are  mounted  on  four 
wheeled  bogies  and  rails,  or  arranged  to  run  on  a  con- 
crete floor.  The  wheels  are  contained  within  the  en- 
closed base,  see  Figure  25.  The  gauge  of  the  two  smaller 
sizes  for  200  and  600  pounds  is  2  feet  9  inches  and  that 
for  the  800-pound  crane  3  feet  6  inches. 

The  same  firm  also  build  a  three-motor,  electric- 
locomotive,  hammer-head  crane  for  maximum  loads  of 
600  pounds  which  is  especially  intended  for  handling 
9.2-inch  shells.  This  has  a  radius  of  10  feet  and  a 
height  of  13  feet  8  inches  from  the  jib  pulley  to  the 
floor.  The  jib  revolves  on  a  ball  race  through  a  com- 
plete circle  and  the  motor  will  completely  revolve  it  in 
30  seconds.  The  hoisting  speed  is  20  feet  per  minute 
and  that  of  travelling  300  feet. 

Gripping  .\nd  Holding  Devices 
In  connection  with  these  cranes  and,  indeed,  for  at- 
tachment to  cranes  of  all  makes  as  well  as  telphers, 
quite  a  number  of  ingenious  gripping  and  holding  de- 
vices have  been  introduced  bv  the  same  engineers  for 
handling  all  sizes  of  shells,  some  of  which  are  shown 
in  the  views  Figures  26  to  Z7,  both  inclusive.  One 
of  the  best  and  most  recent  is  that  known  as  the 
Fothergill  shell-lifting  dog.  This  is  built  up  of  a  flat 
steel  bar  bent  into  the  shape  of  the  letter  C  with  a 
sliding  jaw  slipped  over  each  end  and  held  thereon  by 
a  i)iii  passing  through  the  two  ends  of  the  bent  bar. 
This  dog  is  illustrated  in  three  position,  of  which  Fig- 
ure 26  shows  how  the  jaws  are  lowered  and  automatic- 
ally expand  until  the  distance  between  them  is  equal  to 
the  diameter  of  the  shell  when  the  jaws  drop  and  au- 
tomatically grip  the  shell.     Figure  27   shows  how  on 
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and  15-inch  shells.  They  are  equally  applicable  for 
handling  rough  billets,  rough  turned  shells,  and  are 
copper  faced  when  used  for  handling  finished  shells. 
The  self  weight  of  these  dogs  is,  respectively  26,  36, 
-!4,  54,  86,  and  166  pounds. 

A  special  form  of  shell  carrier  is  shown  in  Figure  29, 
and  consists  of  a  swivelling  apparatus  in  which  the 
shell  is  held  in  a  bridle  by  a  hand  screw.  When  re- 
quired to  raise  a  shell  the  bale  can  easily  be  slipped 
over  it  while  lying  on  the  ground,  after  which  the 
hand-screw  is  tightened  and  the  catch  made  to  engage 
with  the  bridle.  This  catch  is  pivoted  from  the  one 
shank  of  the  lifting  bale  and  is  for  the  pui-pose  of  hold- 
ing the  shell  in  a  horizontal  position. 

A  different  principle,  is  employed  in  the  tongs  illus- 
trated in  Figures  30,  31,  t,^  and  33,  the  first  of  which, 
Figure  30.  is  capable  of  gripping  rough  billets  weighing 
one  ton.  The  illustration  is  self-explanatory  and  it  will 
only  be  necessarj-  to  point  out  that  the  opening  of  the 
jaw  is  limited  bv  a  horizontal  bar  pivoted  to  one  of 
the  shanks  of  the  handles  of  the  tongs  and  slotted  at 
the  other  to  engage  a  stud.  This  arrangement  prevents 
the  jaw  from  closing  entirely  when  suspended  idle  from 
the  chain,  which  would  prevent  its  use  without  as- 
sistance by  hand.  At  the  same  time  the  jaws  are  held 
open  when  the  chain  is  slack  so  that  the  shell  can  be 
easily  disengaged.  As  a  matter  of  fact  this  provision 
only' permits  the  tongs  to  open  sufficiently  wide  to  fit 
looselv  over  a  shell  or  billet  of  a  given  size  and  close 
-^uffici'entlv  upon  the  same  size  to  grip  securely;  it  will 
be  '^een  from  the  illustration  that  it  is  necessary  to 
allow  onlv  a  verv  little  latitude  owing  to  the  shortness 
of  the  slot.  Toiigs  for  smaller  shells  are  not  thus  pro- 
vided, see  Figures  31  and  32. 

For  holding  shells  in  a  vertical  position  tongs  as 
shown  in  Figure  33  are  emploxed,  and  a  similar  one  for 
dealing  with  ammunition  cases  is  .shown  in  Figure  34. 
In  this  case  the  jaws  are  made  of  T-iron  and  swivelled 
at  the  end  of  the  tong  levers,  so  that  they  grip  the  ver- 
tical battens  of  the  case  at  four  symmetrically  disposed 
positions.  Messrs.  Pickerings  also  make  tongs  which 
enable  shells  to  be  lifted  in  an  upright  position  by  grip- 
ping them  from  the  inside.  Figure  35  shows  a  0-inch 
shell  so  held  at  its  bottom  end,  while  Figure  36  shows 
cne  held  bv  a  device  which  expands  by  spring  catches 
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inside  the  hore  of  the  shell.     This  is  released  by  the  I'oktai-.le  Hammer-Head  Crane 

small    IkhjIs.      a    different    principle   again    comes   into         A   useful   portable  type  of  hammer-head   crane  ex- 

|,la\\villi  the  <,n-i])pins,f  (le\ice  shown  in  Fitaire  37  which      tensively    used   in   munition    factories   is  manufactured 
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holds  the  shell  vertically  by  friction  grip.  This  device 
is  made  in  two  different  ways,  one  as  shown,  and  an- 
other type  in  which  half  the  strajj  encircling  the  shell 
is  omitted  in  order  that  it  may  be  slipped  on  with 
greater  ease  and  sidewise  instead  of  only  from  above 
For  handling  finished  shells  the  grippers  are  lead  or 
copper  lined. 


1j\'  Ro\ce  Ltd.  of  Alanchester.  Roth  a  stationary  and 
a  portable  example  are  shown  in  Figures  40  and  41. 
Those  of  the  ])ortable  type  run  on  rail-tracks  of  four- 
foot  guage  laid  le^  el  with  the  shop  f^oor,  and  are  de- 
signed for  maximum  loads  of  half  a  ton,  with  a  maxi- 
mum radius  of  action  of  10  feet;  or,  alternati\-ely.  for 
fiOG-pound  loads  with  a  radius  of  iT)  feet.    These  cranes 


FIG.  32. 
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Other  devices  for  the  same  pnirpose  but  holding  more 
than  one  shell  will  be  described  in  connection  with 
other  lifting  appliances. 

Steel  tubs  are  used  in  some  of  the  national  shell 
factories  in  connection  with  all  kinds  of  cranes  where 
a  large  number  of  shells  have  to  be  handled  in  one 
operation.  Figure  38  shows  such  a  tub  in  two  views ; 
it  handles  if)  shells  6  inches  in  diameter.  Figure  39  is 
a  similar  tub  emi)loyed  for  handling  two  tons  of  base 
plugs  for  ij. 2-inch  shells ;  these  tubs  are  constructed  of 
=4-inch   mild  steel  plates. 


are  fitted  with  two  motors,  one  for  hoisting  of  I  b.h.p., 
and  one  for  Iraxelling  of  3  b.h.p.;  the  hoisting  speed  of 
the  iooo-])ound  crane  is  20  feet  pier  minute  vcith  a  maxi- 
mum load,  while  that  of  the  600-pound  crane  is  30 
feet.  The  speed  is  doubled  in  both  cases  when  running 
light.  The  speed  of  travel  is  in  each  case  from  200  to 
220  feet  per  minute ;  the  slewing  is  easily  effected  by 
hand.  The  drixer  has  his  seat  on  the  carriage  where 
he  has  the  controls  of  the  motors  in  front  of  him  and 
can  easily  operate  the  crane  in  all  its  functions.  Tlie 
current  is  con(hicted  to  the  crane  either  b\  means  of  a 
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gearing  fitted  with  the  usual  magnetic  brakes.  For  the 
slewing  motion  worm  reduction  gearing  is  used,  the 
worm  running  in  an  oil-tight  gear  case,  a  s'ipping  cl'utch 


FIG.    35  FIG.   36  FIG.    37 

FIG.   35.      INTERN.AL  GRIPPING   TOXGS    HOLDING  6"  SHELL 
FIG.   36.      SHELL    CARRIER    WITH    SPRING    C.'\TCH 
FIG.   37.      GRIPPING    DEVICE    HOLDING    .\    9.2"    SHELL 

OVERHE.VD  TR.AVELLING  JiB   CR.\XES 

An  overhead  travelling  jib-crane,  used  instead  of 
those  running  on  rails  on  the  floor 
like  the  hammer-head  crane  just  de- 
scribed, is  mounted  between  twD 
monorail  tracks,  the  lower  one  of 
which  is  raised  on  trestles  about  7 
feet  above  the  factory  floor  level. 
The  building  in  which  it  is  used  con- 
sists of  two  bays  each  about  50  feet 
wide  and  400  feet  long.  In  each  bay 
there  are  two  rows  of  machine  tools, 
and  one  of  the  travelling  cranes, 
erected  in  a  central  position,  serves 
these  two  lines  of  machines,  and  con- 
\  eys  all  the  billets  and  shells  to  them. 
Each  crane  has  a  jib  of  10  feet  h 
inches  radius,  which  is  sufficient  to 
extend  to  the  centre  of  each  line  of 
lathes  served.  Figure  42  shows  a  line 
drawing  of  this  arrangement  while 
ligures  43  to  47  show  views  of  an 
installation  somewhere  in  Scotland. 

The    cranes    are    supported   by    a 
single  line  of  bulbhead  rails,  riveted 
to  the  I-beam  which   forms  the  top 
part  of   a   supporting  gantr}.     The 
base  of  the  crane  post    is  mounted 
on   a   trolley  which   travels   on   this 
rail,   while   the  upper  end   is   main- 
tained   in    a    perpendicular    position 
and  prevented  from  tipping  over  by 
another  rail  and  two  ])airs  of  rollers 
v.hich   abut   again.st   the  vertical   edges  of  this   H-rail, 
which  is  attached  to  the  roof  trusses  of  the  building. 
The  cranes   pass   clear   between    the  driving   shafting, 
pulleys  and  belts  of  the  lathes:  they  are  designed  to  lift 
a  maximum  load  of  1300  pounds. 

These  cranes  are  electrically  driven  and  fed  from 
a  live  wire  running  parallel  with  the  upper  rail,  sepa- 
rate and  independent  motors  being  jjiovided  for  the 
three  operations  of  lifting,  slewing  and  travelling.  The 
controls  are  oj)erated  from  the  small  attendant's  plat- 
lorm  on  the  right,  see  Figure  42.  The  motors  are  of 
the  slii)-ring  type,  for  3-]jhase  current.  The  hoisting 
and  travelling  motions  are  transmitted  by  ordinary  spur 


FIGS.    38    .\ND   39. 

fitted  to  take  up  any  shock  due  to  sudden  start- 
ing or  stopping.  The  obvious  advantages  of  these  ele- 
vated cranes  is  that  they  do  not  obstruct  or  in  an\-  way 
interfere  with  floor  tratfic. 

The  shells  to  be  handled,  being  of  a  uniform  char- 
acter, the  makers,  Messrs.  Babcock  &  \\'ilcox,  Ltd., 
have  designed  and  supplied  quite  a  variety  of  special 
appliances  for  holding  them,  see  Figures  48  to  57. 

One  is  a  cradle  of  inverted  channel  irons  fitted  with 


slings  and  de- 
signed to  car- 
ry eleven  12 
inch  she 
forgings, 
1'  i  g  u  r  e 
There  is  :i\-'< 
a  grippe; 
F  1  gu  re4'i. 
for  lifting 
heavy  shells 
f  ]•  o  m  the 
floor    and 


I.   Jill   (RANK    IllR    HOISTING    BY 
1  KWING   AND   RACKING   BEING 
DONE   BY    HAND 
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turniiit;  them  into 
a  vertical  position, 
Fiijure  50.  It  con- 
sists of  two  lieavy 
c  r  o  s  s  h  e  a  d  s 
lined  with  levers, 
which  give  a  power- 
ful t,'rip  on  the  shell. 
The  gripping  parts 
are  pivoted  on  the 
ends  of  the  levers, 
thus  allowing  the 
shells  to  swing  into 
•the  vertical  position. 
These  grips  are 
lined  with  "feredo" 
to  reduce  their  ten- 
dency to  slip. 
There  is  also  an  apparatus  designed  to  lift  four  fin- 
ished shells  from  the  tloor,  Figure  51.  The  prongs  are 
so  shaped  as  to  pass  between  an  adjoining  pair  of  shells, 
each  ofwhich  is  thus  supported  by  two  prongs.  The 
tongs.  Figure  56,  are  useful  for  lifting  short  shells  up 
to  -8  inches  in  diameter,  while  for  larger  shells  double 
pronged  tongs  are  employed,  see  Figure  57. 


FIG.     41.      PORTABLE     JIB     CR\M       ri  IR 

HOISTING  AND  TRAVELLING  BY   PoW  ER 

OVER   70  OF  THESE    ^RE   EMPLO\ED 

IN   BRITISH    NATIONAL   ^HEIL 

FACTORIES 


vices  for  handling  munitions  in 
course  of  manufacture,  owing  to 
their  great  flexibility.  Also  owing  to 
their  great  speed  and  to  the  fact  that 
they  move  in  an  elevated  position 
and,  therefore,  out  of  the  way  of 
everything,  they  are  superior  to 
floor  transport.  An  interesting  ex- 
ample is  a  telepher  installation  in  a 
large  munition  plant  manufacturing 
Q.2-inch  shells.  The  general  layout 
of  this  plant  may  be  seen  from  Fig- 
ure 58.  It  was  installed  in  1916, 
principally  for  the  purpose  of  han- 
shell  bfjdies  between  the  various  tools  in  the  main 
machine  shop  and  has  been  an  unqualified  success. 

There  are  seven  high-speed  telpher  machines  running 
upon  the  track,  which  as  the  drawing  shows,  is  essen- 
tially an  open  oval,  so  chosen  that  it  passes  practically 
all  the  lathes  and  cutting-off  machines  in  the  shop.  The 
telpher-track  consists  of  a  bulb-headed  rail  clipped  to 
the  top  flange  of  9  x  4  inch  beams;  the  lathes  and  cut- 
ting-oiif  machines  are  arranged  approximately  as  shown 
in  the  plan.  Figure  59  shows  a  line  drawing  of  one 
of  the  telphers  and  Figures  60  and  61  give  two  views 
of  the  same  machine;  in  one  it  is  open  for  use  indoors, 
?nd  in  the  other  it  is  closed  in  for  traffic  out  of  doors. 
The  latter  machine  is  at  work  upon  a  portion  of  track 
outside  the  shop  for  the  purpose  of  unloading  forgings 
brought  b\'  rail  and  taken  into  store,  and  also  for  han- 
dling finished  shells  which  are  outward  boimd.  It  will 
be  seen  from  the  illustration,  Figure  58,  that  the  end 
of  the  telpher  track  in  the  shop  is  broken  off,  this  leads 
to  the  store  from  where  the  forgings  are  brought  into 
the  shop  and  to  which  the  finished  shells  are  returned. 
The  installation  was  built  by  Messrs.  Strachan  & 
Henshaw,  Ltd.,  of  Bristol.  The  machines  are  for  han- 
dling loads  of  from  500  to  1500  pounds,  the  lifting 
speed  is  40  feet  per  minute  and  that  of  travelling  400 


/tirN  Floor     ievel  ■  ■  ^,'Jk!C\ „^ 

FIG.   42.      TWO   VIEWS   OF   TRAVELLING    SHELL   CRANE,    SHOWING     OPERATOR'S   PLATFORM 

Telpher  and  Tr.-xnsporter  to  500  feet  per  minute.    Each  telpher  machine  is  fitted 

The   telpher  and   transporter   are   most   suitable   de-      with  two  motors  of  i;>4  hp.— one  for  hoisting  and  the 
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FIG.    43.      SHELL   CRANE    HANDLING    4    SHELLS   BY    OUTSIDE   PRONG 
LIFTER    (shown    IN    FIG.    Si) 


FIG.    44.      BACK    VIEW     OF    SHELL    CRANE 
(as    shown    IX    FIG.   43) 
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46.      SIIOWINi,    TAi>    -  l\\l~    I'N     THE    TR.\CK,   THE    NEAR 
ONE    LIFTING    A    HEAVY    SHELL   BY    DOUBLE    TONGS 
(shown   IN   FIG.   57) 
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FIG.    47.      GENERAL    VIEW    OF    BAY 
SHELLS    ARE    HANDLED    BY    4 


IX     which    THE    FINISHED 
CRANES    ON    2    TRACKS 


FIG.    49.      BILLET    GRIPrER 


HANDLING    SHELL    FORCINGS 


Other  for  travelling.  .Ml  the  i6  motors  of  the  eight 
machines  are  totally-  enclosed  and  all  parts  are  inter- 
changeahle.  The  hoisting  gear  is  fitted  with  an  auto- 
matic electric  magnetic  brake,  to  which  is  coui)led  a 
hand  release  by  means  of  which  the  load  can  be  low- 
ered by  gravity.  An  overwinding  safeguard  is  also 
fitted  to  each  machine  which  automatically  cuts  off  the 
current  and  applies  the  brake  in  the  event  of  the  op- 
erator being  negligent  when  lifting  a  load.  The  travel- 
ling gear  is  likewise  fitted  with  an  efficient  brake  op- 
crated  by  a  foot  pedal  from  the  cabin.  These  eight 
machines  are  all  operated  by  young  girls  who  are  skill- 
ful drivers  and  do  their  work  well. 

Another  installation  of  a  similar  nature  was  installed 
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FIG.    50.      VERTICAL    SHELL    GRIPPER 


in  Igi5  in  a  large  munition 
works,  for  the  purpose  of 
handling  small  munitions 
and  parts  of  fuses  which 
are  manufactured  111  enor- 
mous cjuantities.  In  this 
case    the    objects     are    so 


small  that  they  have  to  be  handled 
in  tubs  suspended  from  the  tel- 
pher. The  installation  being  in  a 
Midland  town  the  raw  materials 
are  received  by  car  in  a  store 
which  forms  the  terminus  of  the 
teljiher  installation,  from  which 
the  rail  track  passes  through  the 
extensive  shops.  One  of  the 
main  duties  of  this  plant  is  to  han- 
dle the  material  to,  and  the  prod- 


FK;.    S'-      flUTSIDE    PRONG    LIFTER    .\Nn    HOOK    LIFTER 


FIG.   52.      .XT  TOP.  R.-\KE  FOR  8  SHELLS 

Fu;s.  53,  54,  55.      L\  descending  order,  gr.\ppling  hooks 

FOR  SHELLS 


FIG.   58.       GENKRAL   LAVOTT  OF  .\  TF.LPHEK    INSTALLATION    IN    A    LARGE      MIMTIilx    PLANT   FOR    THE    .M  ANUFACTL'RE  OF  g.2      SHELLS 
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FIGS.      56      AND      57.         LIFTING 

TONGS    FOR    SHORT    SHELLS    AND 

DOUBLE      PRONGED      TONGS      FOR 

LARGE    SHELLS 


nets  from,  the  drop-ham- 
mers, a  large  amount  of 
stamp  work  being  done  in 
tlie  factory.  Another  func- 
tion of  the  telpher  is  the 
handling  of  fuses  between 
the  pickling  baths  and  the 
machine  shops,  which,  pre- 
vious to  the  installation  of 
the  telpher,  involved  con- 
siderable expenditure  of 
manual  labor.  As  a  matter 
of  fact  this  installation  has 
saved  the  labor  of  just 
to  a  statement  of  the  resident 


about  100  men,  according 
engineer  made  to  the  writer. 

In  the  general  lay-out,  not  shown  in  this  article  for 
lack  of  space,  the  telpher  line  crosses  a  public  street  and 
this  portion  is  covered  in  b}-  corrugated  iron.  Immedi- 
ately after  passing  this  protecting  bridge  the  telpher 
track  is  divided  by  a  switch  into  two,  and  forms  a  loop 
through  the  shop,  returning  again  to  the  same  switch. 
The  telpher  track  consists  of  a  single  bulb-rail  about 
24  pounds  per  }ard,  which  is  clipped  to  the  top  flange 


11  INK  ON   TRACK,        SEE  FIGURE  58 


FIG.    60.       PH0T0<:RAPHIC    view    OF    TELPHER     MACHINE    ILLUSTRATED 
I\    FIG.    59 

of  a  standard  12  x  6-inch  rolled  steel  beam.  In  addi- 
tion to  this  switch  in  the  telpher  track  and  mentioned 
above,  there  is  another  switch  which  has  been  added 
with  a  recent  extension.  1  he  switches  of  this  plant 
are  worthy  of  particular  notice.  They  are  of  the  quick- 
action,  self-locking  type;  they  are  easily  and  quickly 
operated  by  the  driver  and  only  half  a  turn  of  a  hand- 
wheel  with  the  application  of  a  force  of  about  i" 
pounds  is  required  to  change  the  switch.  One  of  the 
most  attractive  features  of  this  type  of  switch  is  that 
the  main  track  girder  is  left  intact. 

Two  telpher  machines  are  employed  on  this  track, 
each  with  a  net  capacity  of  2500  pounds  at  a  lifting 
speed  of  50  feet  per  minute  and  a  travelling  speed  of 
500  feet  per  minute.  The  installation  is  at  work  24 
hours  per  day  and  handles  300  tons  per  week.  Three 
shifts  are  employed  of  8  hours  each,  one  man  per 
shift  at  Sj^d.  (17  cents)  per  hour.  This  plant  has  been 
at  work  since  June.  1916. 

The  current  supply  in  tliis  case  is  two-phase,  50 
periods  and  200  volts.  There  are  two  trolley  wires 
above  the  rail  and  the  track  is  used  as  the  "return"  for 
the  current.  There  are  again  2  motors,  each  of  6  b.h.p. 
for  each  machine,  running  at  920  revolutions  per  min- 
ute ;  they  also  are  totally  enclosed  and  interchangeable. 
The  gears  are  machine  cut  from  steel  blanks,  the  hoist 
brake  being  automatic,  with  a  hand 
release  for  gravity  lowering.  The 
travelling  gear  consists  of  a  triangu- 
lar roller  chain  drive  between  the 
motor  spindle  and  the  two  rear  axles. 
Figure  50  gives  two  views  of  one 
of  the  machines.  The  travelling 
wheels  are  of  m;mganese  steel 
mounted  upon  jackmanised  steel 
a.xles,  which  are  supported  in  roller 
bearings  each  if.")  inch  diameter  and 
5  inches  long. 

.\  bottom-flange  telpher  is  also 
employed,  constructed  by  Messrs. 
Robert  Demsler  &  Sons,  Lu\..  of  Kl- 
land,  N'orkshire.  Telphers  of  this 
type  are  used  in  British  munition 
works  and  sliell  factories. 

There  are  also  some  neat  hand 
and  electric  runways  built  by  Pick- 
erings, Limited,  of  Stockton-on- 
Tees,    eipiipped    with     simi)le    hand 
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tackle.  The  electric  trolleys  are  made  in  sizes  of  from 
500  [xnmds  to  3  tons;  they  are  direct-coupled  to  an  elec- 
tric motor  of  "the  reversible  type;  the  motor  drives  a 
worm  which  .shears  into  a  worm-wheel.  The  worm- 
v-lieel  run.';  in  oil  to  £;i\("  '''■■' 


•ind  constant  lubrica- 


FIG.    61.       TELPHKR     .M.\CHINK,    .\S    SHOWN     IN     YIC.    59;     CLOSELI. 
FOK    TR.^^F1C    OUT    OF    DOORS 

lion.  The  lilock  is  operated  by  means  of  the  rope  shown 
at  the  right  hand  of  the  illustration;  when  this  rope  is 
pulled  in  one  direction  the  load  is  lifted,  when  pulled  in 
the  opposite  direction  the  load  is  lowered,  and  when  the 
rope  is  released  the  controller  flies  to  the  "off"  position 
and  automatically  releases  the  brake,  bringing  the  load  to 
rest.  The  lifting  gear  is  provided  with  a  limit  switch 
so  that  when  the  load  is  raised  a  certain  height  this 
gear  comes  into  action  and  automatically  cuts  off  the 
current.  The  runway  in  the  illustration  is  arranged 
for  hand  traversing  gear,  but  such  runways  are  also 
fitted  with  an  additional  electric  motor  for  traversing  as 
well  as  hoisting. 

(To  be  continued.) 
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HE  present  cost  of  coal  and  fuel  oil,  with  the 
possibility  of  a  still  further  advance  in  price 
together  with  uncertain  deliveries,  has  caused 
managers  and  engineers  to  look  with  favor  toward 
wood  as  a  substitute  in  localities  where  it  can  be 
secured  in  sufficient  ([uantity,  and  at  a  price  con- 
sistent with  quality.  In  certain  sections  of  the 
South  wood  can  be  obtained  and  is  used  extensively, 
particularly  in  towns  that  are  compelled  to  pay  an 
all-rail   rate  on   coal  from   the   mines. 

To  burn  wood  successfully  and  economically  rc- 
(|uires,  contrary  to  general  belief,  as  much  careful 
thought  and  attention  in  the  fire  room  as  it  does  to 
burn  any  other  class  of  fuel.  This  fact,  however, 
should  not  discourage  managers  and  engineers  who 
are  favorablv  situated  to  burn  wood,  as  any  fireman 
who  is  properly  instructed  can,  if  he  uses  good  judg- 


ment, burn  wood  successfully.  The  best  results  are, 
of  course,  obtained  where  the  boilers  are  set  high 
above  the  grates  and  where  the  furnaces  are  pro- 
vided with  wood-burning  grates.  For  best  results 
with  return-tubular  boilers,  the  shell  should  be  lo- 
cated at  least  48  inches,  and  preferably  58  to  60 
inches  above  the  grates.  With  water-tube  boilers, 
a  distance  of  six  to  eight  feet  from  the  grates  to  the 
bottom  row  of  tubes  wdll  give  good  results.  Each 
boiler  uptake  must  be  pr.ovided  with  a  damper  for 
draft  control,  and  the  boiler  settings  must  be  kept 
perfectly  tight  and  free  from  any  air  leaks. 

Dr-\ft  G.\ge  ax  Essenti.\l 
(  )ne  of  the  greatest  problems  in  burning  wood  is 
Id  keep  down  the  loss  due  to  excess  air,  as  it  must 
be  remembered  that  wood  does  not  lie  as  closely 
or  "pack"  on  the  grates  as  does  coal.  As  the  chances 
for  air  in  excess  quantities  passing  up  through  the 
fuel  bed  from  beneath  the  grates  are  much  better 
than  where  coal  is  burned,  the  stack  damper  must 
be  used  intelligently,  and  as  a  proper  guide  for  draft 
control  a  draft  gage  is  essential. 

If  saw  dust  is  available  and  can  be  secured  at  a 
nominal  cost,  its  use  in  connection  with  wood  will 
Ijc  found  advantageous,  as  it  will  enable  the  fireman 
to  keep  the  grates  more  uniformly  covered,  thereby 
reducing  the  excess  air  losses  above  referred  to,  and 
at  the  same  time  effect  a  further  saving  of  wood 
due  to  the  heat  value  of  the  saw  dust.  Regular  saw- 
dust grates  can  be  used  to  advantage  where  wood 
and  saw  dust  are  burned  together  continuously,  and, 
as  a  matter  of  fact,  should  always  be  used. 

RkL.XTIVE    He.XT    ^^\LUES 

(Ordinarily,  a  cord  of  w^ell  seasoned  pine  wood  wdll 
e(|ual  a  ton  of  coal,  having  a  heat  value  of  say  12,500 
to  13,500  B.t.u.  per  pound.  In  this  connection  a  sav- 
ing of  12  to  15  per  cent,  can  be  effected  by  buying 
wood  in  excess  of  the  requirements  and  allowing 
it  to  season  before  using,  instead  of  burning  the 
green  wood  as  it  is  delivered  from  the  forest.  Of 
course,  when  making  a  comparison  between  wood 
and  coal  or  wood  and  fuel  oil,  the  price  of  each 
must  be  carefully  considered,  and  unless  the  differ- 
ence in  price  is  very  much  in  favor  of  wood,  it  may 
not  pay  to  consider  wood  requiring  over  one  and  a 
half  cords  to  equal  a  ton  of  coal,  although  in  some 
cases  I  have  known  a  saving  in  favor  of  wood  where 
two  cords  were  required  to  equal  a  ton  of  coal. 

Wood  is  usually  delivered  in  four-foot  lengths, 
hence  it  is  possible  to  brick  off  some  of  the  grate 
area  next  to  the  bridge  wall  in  long  furnaces  wdth 
good  results,  as  furnaces  over  six  feet  in  length 
present  some  difficulty  in  keeping  the  grates  covered, 
resulting  in  excess  air  losses. 

Bridge  walls  should  not  be  built  closer  than  14 
inches  to  the  shell,  in  the  case  of  return-tubular 
boilers,  and  often  16  inches  is  better.  With  water- 
tube  boilers,  the  bridge  wall  construction  is  more 
or  less  dependent  on  the  make  of  boilers  and  whether 
or  not    vertical  or  horizontal  baffling  is  used. 

Use  Thermometer  in  Uptake 
Some  wood,  particularly  certain  pine  wood,  when 
burning  leaves  a  heavy  deposit  of  soot  on  the  heat- 
ing surfaces;  consequently,  arrangements  should  be 
provided  for  properly^  blowing  the  heating  surfaces 
with  steam,  otherwise  there  will  be  a  decided  drop- 
ping off  in  evaporation  as  the  gummy  soot  is  often  a 
greater  non-conductor  of  heat  than  coal  soot.  •■^ 
thermometer    or    p\rometer    in    the    flue    gas    uptake 


Mav,  1918 


WOOD  FOR  BOII.ER  FUEL 


367 


is  a  very  good  investment,  constituting  an  excellent  check 
against  dirty  heating  surfaces. 

Deliver  Wood  on  Trucks  or  Cars 
A  track  for  running  the  cars  should  be  laid  be- 
tween the  rows  of  wood  stacked,  with  a  main  line 


wood  or  slabs  and  the  grates  were  the  usual  coal 
grates,  being  approximately  50  per  cent,  air  space. 
The  boilers  had  standard  settings ;  at  the  time  of 
their  purchase  some  years  ago  due  consideration  was 
not  being  given  to  high  settings.  In  regard  to  the 
fuel  prices  given  in  the  tests,  they  were  those  pre\  ailing 

TABLE  1— COMPARISON  OF  OIL.  COAL.  WOOD  AND  SLABS  AS  FUEL 


Number  of  tests 

Cost  of  fuel,  including  freight 

Cost  of  unloading  fuel  at  plant  (0.04  per  k\v.  hr. 
for  oil) 

Weight  of  fuel  per  unit  of  measurement  (oil 
taken  at  85  F.) 

Cost  per  pound  for  fuel,  including  freight  and 
unloading 

B.t.u.  per  pound  of  fuel  as  fired 

Cost  of  fuel  per  million  B.t.u.  (including  freihgt 
and  unloading  1 

Net  equivalent  evaporation  from  and  at  212  F. 
per  pound  of  fuel  (.allowing  3.5',"c  for  burners 
in  case  of  oil ) 

Efficiency  of  boiler  and  furnace,  using  given  fuels 

Cost  of  evaporating  one  pound  of  water 

Cost  of  evaporating  1,000.000  pounds  of  water... 

Cost  of  evaporating  235,000  pounds  of  water 
(a\'erage  24  hours  evaporation) 

Cost  per  24  hours  of  handling  fuel  at  plant 
tCoal  and  wood  passers) 

Net  cost  per  24  hours  of  operating  with  given 
fuels,  assuming  that  all  wood  paid  for  is  re- 
ceived   

Percentage  of  wood  paid  for  which  is  actually 
received  at  plant 

Net  cost  per  24  hours  of  operating  with  given 
fuels,  correcting  for  shortage  in  wood  receipts 


Oil 


$L19  per  bbl. 

S0.00671  per  bbl. 

324  lb.  per  bbl. 

S0.003768 
18.732 

$0.2011 


14.2^15  lb. 

76.06', 

S0.0002&151 

S264.51 

$62.12 


$62 . 12 


$62.12 


Coal 


$4.86  per  ton 

$0.1177  per  ton 

2000  lb.  per  ton 

$0.002489 
13.490 

$0.1845 


9.452  lb. 

67.67^7 

$0.00026331 

5263.31 

$61.88 

S3.50 


$65  38 


$65.38 


Wood 


1 
53.34  per  cord 

50.085  per  cord 

2752  lb.  per  cord 

$0.001245 
8,962 

50.1389 

6.565  lb. 

70.7";^^ 

$0.00018964 

$189.64 

544.57 

$3.50 

548.07 

93 ',c 

S51.43 


Slabs 


S2.47d  per  cord 

50.1765  per  cord 

3500  lb.  per  cord 

$0.0007576 
7,740 

50.1095 

4.0718  lb. 

51. Off 

50.00018606 

$186.06 

$43.72 

$3.50 

$47,22 
100  f'c 
547.22 


to  the  fire  room,  as  any  other  manner  of  delivery 
m  power  plants  of  any  size  is  prohibitive  on  account 
of  the  labor  costs.  Usually  on  a  properly  laid  and 
graded  track,  one  man  can  handle  a  cord  per  load, 


in  1914,  and,  of  course,  do  not  represent  present  day 
prices.  However,  the  prices  of  slabs  and  wood  in  the 
locality  where  these  tests  were  made  have  not  advanced 
in  the  same  proportion  as  coal  and  fuel  oil,  and  the  burn- 


TABLE  2— COMPARISON  OF  OIL,  COAL,  WOOD  .AND  SLABS 

AS  FUEL 

WOOD 

Wood 

Slabs 

Coal 

Oil 

Local 

By  Freight 

Weight  of  fuel  per  unit  of  measurement 

(oil  taken  at  85  F 1         

3432  lb.  per  cord 

2752  lb.  per  cord 

3500  lb.  per  cord 

2000  lb.  per  ton 

325  lb.  per  bbl. 

Net  equivalent  evaporation  per  pound  of 

fuel  as  fired  (assuming  3.5"^^  to  be  used 

6.648  lb. 

6.563  lb. 

4.0718  lb. 

9.452  lb. 

14.245  lb. 

Net  equivalent  evaporation  per  unit  of 

meaurement  of  fuel   'assuming  3.5% 

to  be  used  by  burners  in  case  of  oil) . . . 

22,822  lb. 

18.057  lb. 

14.250  lb. 

18,904  lb. 

4.630  lb. 

Per  cord 

Per  cord 

Per  cord 

Per  ton 

Per  barrel 

$3.50 

$2.77 

$2.18 

$2.90 

$0.71 

4.00 

3.16 

2.50 

3.31 

.81 

4.25 

3.36 

2.65 

3.52 

.86 

Total  Costs  at  which  all  fuels  would  be 

4.50 

3.56 

2.81 

3.75 

.91 

equally  economical  under  actual  oper- 

4.75 

3.76 

2.97 

3.93 

.96 

5.00 

3.96 

3.12 

4.14 

1.01 

5.25 

4.15 

3.28 

4.35 

1.06 

5.50 

4.35 

3.43 

4.56 

1.12 

5.75 

4.55 

3.59 

4.76 

1.17 

6.00 

4.75 

3.75 

4.97 

1.22 

NOTE:— A  car  of  slabs  as  ordinarily  loaded  will  average  8.5 
plicable  to  comparatively  green  slabs,  that  is.  to  slabs  which  were 
the  weights  were  taken. 

although   with    some  kinds  of  unusually  heavy   wood, 
three-quarters  of  a  cord  is  all  one  man  can  handle. 

The  boiler  tests  given  in  Tables  i  and  2  are  actual 
tests  run  on  water-tube  boilers  with  vertical  battling, 
and  ratcf!  at  250  h.  p.  The  distance  from  the  grates 
to  the  bottom  row  of  tubes  in  the  front  end  of  the 
furnace  was  48  inches,  and  at  the  bridge  wall  40 
inches.     No   saw    dust   was   burned   with    cither   the 


cords  of  3500  pounds  each.    This  weight  of  3500  pounds  being  ap- 
sawed  from  green  timber  from  five  to  ten  days  previous  to  the  time 

ing  of  wood  or  slabs  now  shows  a  greater  saving  over 
coal  or  oil.  Reference  in  the  tests  is  made  to  "wood, 
local"  and  "wood,  by  freight."  This  is  because  of  the 
difference  in  weight  per  cord  of  the  wood  availalile  in 
the  vicinity  and  the  weight  of  the  wood  shii)ped  in  by 
rail  from  a  distance.  It  will  be  noted  that  the  net  cost 
for  24  hours'  operation  for  different  fuels  is  in  favor  of 
>Iabs,  with  wood  coming  second  and  coal  third. 
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JusI  now 
is  of  tiilcri 
tvilh  ill  inili 
to   ovcrioin 


met 


■wlu-ii  all  altcntiitn   is  foiiiscd  on  Riis 
s7   /.'   /.■».';.•  ol    s.niu-   ot    the  diMcullii- 
siruil  nhciatioiis  Hicrr  and  tlic  mctluids  used 
■  ttu-iii.     This  arliclc  takes  ut>  the  methods 


and  forms  used  for  ha 
tcrials  ill  the  i^'irehou. 
iiui   lip  orders. 

Mr.  Percy  R.  Clark  is  the  only  A 
faeturer  in  the  Caneasus  and  Russian 
is.  Ill  that  vast  re.i;ion  of  the  e.vlrem 


lliiii;  requisitions,  recording  nia- 
,  keeftnii  price  lists  and  folhnv- 


olo-.So.von  nniiiii- 
\-iitral  .Isia.  that 
southern  part  oj 


A  Stores  Departmkxt  (  )R(;\xizati(>\ 
STpllIE   system   described   herewith   is   one    I   evolved 
I       while  superintendent  of  the  stores  deiiartmetit  of 
a  group  of  petroleum  producing  concerns  in  the 
Uaku  (  Russian  Caucasus)  district. 

( )f  course  the  conditions  here  differ  from  those  ob- 
taining in  more  civilized  parts  of  the  world,  but  I  dare- 
say a  "few  of  the  readers  of  Ixiu'strial  MANA(n-:ME\T 
have  to  work  under  conditions  ei|ually  primitive. 

In  developing  this  system,  I  had 
to  bear  continually  in  mind  the  fol- 
lowing factors : 

1.  The  oilfields  were  situated  some 
distance  from  the  head  office. 

2.  Cleans  of  communication  were 
jirimitive. 

3.  Carters  were  quite  illiterate  and 
storekeepers  jioorly  educated. 

I  therefore  endeavored  through- 
out to  reduce  writing  to  a  minimum. 
This  is  obtained  partly  by  resorting 
to  the  well  established  method  of 
taking  se\eral  copies  of  documents 
at  one  Viriting  by  means  of  carbon 
[japer;  and,  secondly,  by  writing 
each  separate  item  ordered  on  a  sep- 
arate form. 

As  already  mentioned,  the  head 
office    is    situated    at  some    distance  fig. 

from  the  various  oilfields,  and  is  in 
a  fair  sized  town  whence  the  majority  of  supplies  can 
be  obtained. 

Requisitions  are  written  b\-  the  storekeepers,  a  sepa- 
rate requisition  for  each  item.  The  four  copies  shown 
m  the  illustrations.  Figures  i  to  4,  inclusive,  are  taken 
at  one  writing  by  means  of  carbons. 

The  recjuisition.  Figure  i,  is  written  liy  the  store- 
keeper either  on  his  own  initiative  to  bring  the  quantity 
of  the  article  in  stock  up  to  the  normal  laid  down  by 
the  manager,  or  else  on  the  basis  of  a  requisition  re- 
ceived by  the  store  from  the  chief  of  some  department 
on  the  oilfield.  This  requisition,  after  signature  bv  the 
storekeeper  and  oilfields  manager,  is  sent  in  to  the  head 
office  together  with  the  forms  of  Figures  2  and  j;,  the 
latter,  of  course,  being  left  unsigned. 

The  requisition,  after  a]ipro\-al  by  the  commercial  or 
office  manager  at  the  head  office,  is  handed  on  to  the 
superintendent  of  the  stores  department.  The  superin- 
tendent files  it  on  a  special  file  kept  for  this  purpose, 
and  this  serves  as  his  only  record,  it  being  quite  unnec- 
essary to  recopy  the  requisition  into  a  separate  book, 
as  is  sometimes  the  practice.     Recopving.  besides  creat- 


K„  CJar.k 

the  Russian  Empire  lying  between  the  Black  Sea  and 
ilie  Chinese  frontier.  He  has  been  in  that  country 
eiijhieen  years,  and  during  the  past  sixteen  has  held 
various  admiiiislrati:  e  positions  in  industrial  concerns. 
.'It  present  he  is  managing  director  of  the  Baku  Wire 
Rope  Cable  Company.  Ltd.;  managing  director  of  the 
Ropeways  .Suspended  Rope  Railway  Company,  Ltd.,  and 
importer  of  British  and  American  machinery.  In  the 
latter  capacity  he  is  the  sole  agent  in  his  district  for 
several  representatiie  American  manufacturinij  firms. 

ing  e.\tra  work,  is  merely  an  extra  source  of  mistakes. 
<  'n  the  form  of  l-'igure  2,  the  superintendent  writes 
the  name  of  the  intended  supplier,  and,  if  the  item  is  to 
be  obtained  locally,  one  of  the  clerks  takes  the  order,  to- 
gether with  the  delivery  note,  Figure  3,  to  the  supplier. 
The  requisition,  Figure  2,  remains  with  the  supplier, 
and  the  goods  are  sent  down  to  the  oilfield  together  with 
tlie  supplier's  deli\ery  note.  The  delivery  note.  Figure 
3.  is  lirought  back  by  the  clerk  to  the  superintendent  of 


THE    GUDRON      PETROLEUM     COMPANY 

PLOT  NO    111 

From  the  Oilfields  Office 

19 _ 

Descnption  of  Goods 

Q-nT, 

Weight 

S.!e 

Notes  made  at  Head  Office 

For  wfiat  purpose  required 

Balance 
Hand 

To  wfiom  Order  given 

Price 

R«.™ 

1.       FORM    OF   REQUISITIOX    FILLED  OUT   EV    STOREKEEPER 

the  Stores  department.  The  storekeeper  at  the  oilfields 
warehouse  will,  of  cour.se,  check  the  delivery  notes  with 
the  counterfoil.  Figure  4.  and  the  superintendent  of  the 
stores   department    likewise   checks   his   delivery   notes 
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COMPANY 
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Si» 

.ice 

K..ar.s 

FORM    FOR    USE    BV    SfPERlNTEXDEXI 


May,  1918 


A  STOREKEEPING  ORGANIZATION  IN  RUSSIA 


869 


THE    GUDRON 

PETROLEUM     COMPANY 

PLOT  NO-  111 
REQUISITION  NO 

From  the  Head  Office 

-- .19 

Descriphon  of  Goods 

3-ntl 

Weight 

Size 

Pnce 

Remarks 

FIG.   3.      DELIVERY    NOTE   TO   SUPPLIER   OF   GOODS 

with  his  file  of  requisitions  above  referred 
to. 

Materials,  as  delivered  to  the  proiierty 
wareliouse,  are  entered  by  the  storekeeper 
into  a  special  receipt  book  in  which  four 
copies  are  taken,  viz :  Figure  5,  receipt 
Figure  6,  returns  to  the  head  office;  Fig- 
ure 7,  copy;  Figure  8,  counterfoil. 


FOR  HEAD  OFFICE 

THE    GUDRON     PETROLEUM    COMPANY 

PLOT  NO.  Ill 


RETURNS  NO. 


Delivered  c 


-.per  Delivery  Note  f^o. . 


Name  of  Carter. . 


Description  of  Goods 


Nui 


f  Carls 

Tile  Goods  shown  in  these  returns  were  accepted  by;   (Storekeepsr)..,, 

Acceptance  sanctioned  by..  (Oilfields  Manager) 

This  document  cannot  serve  the  Supplier  as  proof  of  delivery  of  the  Goods 


THE 

Counterfoil  of  Requisition  No. 

From  the  Oilfields  Office 

to  the  Head  Office 

GUDRON     PETROLEUM    COMPANY 

PLOT  NO.  Ill 

Description  of  Goods 

Qofy 

Weight 

Size 

No.  of 
Returns 

Notes 

For  what  purpose  required 

Balance 
Hand 

FIG.    4.      CiiLXTERFOIL   OF    PRECEDING    FORMS 


THE    GUDRON     PETROLEUM    COMPANY 

PLOT  NO,  in  xi 


GOODS  RECEIPT  NO 


per  Delivery  Note  No. 


Description  of  Goods 


Notes  of  Head  Office 


Numb«r  of  Ca/ts . 


Storekeeper  (Signature) 
Settlement  per  Invoice  will  not  be  made  without  presentatio 


FIG,  6.   RECORD  FOR  HE.\D  OFFICE  OF  M.-\TERI.\LS  DELIVERED 


The  receipt.  Figure  5,  and  copy  of  receipt,  Figure  7, 
are  handed  to  the   carter.     He   re- 
turns the  receipt  to  the  supplier,  who, 
in   his   turn   endorses   on   the   copy, 
Figure  7,   that  he   has  received  the 
original  receipt,  and  only  on  presen- 
tation of  such  signed  copv  of  receipt 
is  the  carter  paicl  for  carriage.    This 
may  seem  a  somewhat  elaborate  sys- 
tem, but  the  main  point  is  you  are 
not  relying  upon  any  writing  on  the 
part  of  the  carter,  who  is  not  to  be 
depended  upon  in  this  respect,  and 
still  the  onus  of  proving  delivery  is 
thrown  on  him.     The  obligation  on 
him  to  deliver  up  to  the  superinten- 
dent the  copies  of  receipts  duly  en- 
dorsed by  the  suppliers  before  he  is 
paid  for  cartage,  is  sufficient  to  keep 
him  up  to   the  mark.     Am-   system 
which  entails  the  carter  signing  on 
for  goods  and  afterward  obtaining  a 
separate  receipt  from  the  store  is  ineffici- 
ent inasmuch  as,  first,  the  carters  are  in- 
variably illiterate,  and,  secondly,  even  if 
in  the  event   of  a   misunderstanding  you 
have  a  claim  on  the  carter,  it  is  not  worth 
much. 

The  returns.  Figure  6,  signed  by  the 
storekeeper  and  field  manager  are  sent  to 
the  stores  department  of  the  town  office 
and  there  checked  with  the  requisitions 
and  delivery  notes,  the  prices  being  duly 
filled  in  by  the  superintendent  of  the  stores 
department ;  the  returns  are  thereupon 
handed  to  the  accounts  department.  The 
counterfoils.  Figure  8,  serve  as  the  incom- 
ing record  book  for  the  store.  On  the 
above  mentioned  receipts,  returns  etc.,  are 
shown  the  numbers  of  supjiliers'  delivery 
notes  and  requisition  numbers. 

Dealers'  invoices  are  checked  by  the  ac- 
coimts  department  with  the  above  men- 
tioned returns,  Figure  6. 

Invoices  are  not  finally  passed  for  pay- 
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ment  until  the  receipts  given  by  the  store- 
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THE    GUDRON     PETROLEUM    COMPANY 

PLOT  NO    111  Y/^ 

COPY  OF  GOODS  RECEIPT  NO ^ 


.19 per  delivery  Note  No  . 


Name  of  Carter. 


Description  ot  Goods  Q'nTy  or  Notes  of  Head  OHice 


Number  ot  Carts 

Storekeeper    (Signature) 

Original  Goods  receipt  receivea  (Signature  of  Supplier).  _  _ 

This  copy  ot  Goods  Receipt  is  only  intended  lor  the  Carter  and  i 
Supplier  as  prool  ot  delivery  ot  the  Goods 


"tPV    OF    RKCFIPT    FOR    KXPORSFMEXT    DV    SUPPLIER 


THE    GUDRON     PETROLEUM    COMPANY                      ^o 

PLOT  NO   111                                                                         ^ 

COUNTERFOIL  OF    RETURNS  NO ^ 

19_    ._      oer  deliverv  Note  No 

Name  of  Cart 

1 

N       f 

Weight 

Card  No. 

Invoice  No 

Remarks 

Requisition 

Size 

Storeheepe 

irXTERFOTI.   (IF    FORM?    SHOWX    IX    FIi.S.    5.    O    AXL 


THE    GUDRON      PETROLEUM    COMPANY 

PLOT  NO    111 

Wo 

Where  delivered 

Description  ot  Article 

Qnfy 

Weight 

Size 

Price 

Per 

Amount 

Remarks 

Folio 

• 

FIG    9.    PISBURSEMEXT    RETURN    FOR    ACCOUXTIXG    DErARTMEXT 


keeper  are  returned  by  the  suppliers  to 
the  accounts  department.  Receipt  of  these 
documents  is  duly  noted  on  the  invoices. 

P'or  deliveries  from  the  warehouses  on 
the  oilfields  to  the  various  departments, 
requisitions  are  given  by  the  head  of  each 
department.  The  storekeeper  has  a  special 
book  of  disbursement  returns ;  the  dis- 
bursement return,  Figure  9,  is  sent  to  the 
accounts  department  while  the  counterfoil 
is  signed  by  the  party  receiving  the  mate- 
rial. This  counterfoil  serves  as  the  out- 
going record  book  for  the  stores  depart- 
ment. 

From  this  it  will  be  seen  that  in  the 
stores  each  item  has  to  be  written  up  three 
times:  i,  on  requisition;  2,  on  receipt  into 
the  store ;  3,  on  deliver)-  from  the  store. 
In  the  stores  department  at  the  head  of- 
fice there  is  no  writing  whatever  to  be 
done  beyond  the  cross-checking  of  figures 
and  filling  in  of  prices  and  suppliers'  names 
as  above  indicated. 

In  the  stores  department  at  the  head  of- 
fice,  prices   are   recorded   in   a   loose-leaf 
book  which  is  divided  into  the  following 
sections:      Iron,   steel,   technical   supplies, 
lumber,  ironmongery  and  colors,  electrica! 
supplies,   bricks,   harness   and    fodder.      In 
each  section  the  names  of  the  suppliers  are 
entered  in  ink  in  a  column  running  down 
the  left-hand  side  of  the  page,  and  separate 
columns  are  set  aside  for  the  prices  of  the 
leading  dealers  in  each  section,   while  the 
prices  of  any  other  occasional  suppliers  are 
fitted  in  wherever  convenient    (see  Figure 
10).     The  prices,  which  are  liable  to  con- 
stant revision,  are  written  in  pencil. 

It  is  advisable  for  the  company  to  have 
its  own  printed  forms  of  price  lists  for  the 
majority  of  the  foregoing  sections  in  order 
to  avoid  confusion  in  nomenclature,  and  to 
ensure  getting  the  quotations  for  the  ar- 
ticles most  generally  required  bv  the  con- 
cern. It  has  to  be  borne  in  mind  that  many 
suppliers  not  only  have  no  price  lists  of 
their  own  but  are  even  quite  illiterate.  I 
used  to  keep  the  following  blank  price  lists: 
I.  Technical  Supplies;  2.  Ironmongery 
and  Colors;  3.  Lumber;  4.  Fodder;  5. 
Iron;  6.     Steel. 

FoLi.ow-rp  SvsTE^t  for  Inquiries  .\xd 
Orders 

Outgoing  orders  are  followed  up 
by  means  of  the  card-calendar  which 
needs  no  comment. 

The  following  memorandum  forms 
(printed  on  polygraph)  served  to 
keep  in  touch  with  suppliers : 

1.  Inquir\-  for  tender.  Figure  11. 

2.  Reminder  that  tender  not  re- 
ceived. Figure  12. 

3.  Refusal  of  tender,  Figure  13. 

4.  Reminder  that  confirmation  of 
order  not  received.  Figure  14. 

5.  Reminder  that  order  not  filled. 
Figure  15. 

6.  Reminder  that  letter  not  an- 
swered. Figure  16. 

These  need  no  further  comment. 
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In  the  warehouse  a  record  of  materials  is  kept  on 
the  card  system.     A  fresh  card  is  commenced  for  each 


sizes  which  do  not  correspond  with  the  terms  of  this 
requisition  or  with  samples  provided  by  the  supplier. 
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MEMORANDUM 


ON  PETROLEUM  CO, 
BAKU 


/^- - 


— ^^"^  ■i^.^c  .-«-<-  ^'^■^tC  *cr ..^aJ f**^J^ 


iHEET    FROM    LOOSE    LEAF    PRICE    BOOK 


consignment  of  each  separate  article,  (see  Figure  17  ) 
and  the  disbursements  are  entered  below  until  the  whole 
consignment  has  been  written  oft". 


MEMORANDUM 


From 
THE  GUDRON  PETROLEUM  CO., 
BAKU 


BAKU _..19.. 


■^  Jb^j-f  >'-*\.*-'i^^^t  J^r^^^^^^   jf^^^^er^^J-t-t-^  .— .  .......... . 


Hci.     I,^      KEFU,S.\L    OF    I!U) 

the  latter  must  take  the  said  goods  back  and  re-imburse 
the  company  for  all  losses  arising  from  such  incorrect 
delivery,  and  the  company  reserves  to  itself  the  right  to 
cancel  this  requisition  without  any  liabilitv  whatever 
towards  the  supplier.  In  the  event  of  the  supplier  de- 
livering a  larger  quantity  of  goods  than  requisitioned, 


MEMORANDUM 


From 

THE  GUDRON  PETROLEUM  CO  . 

BAKU 


^^. 


III..     14.       HiK.M     I  111;    .\IIN-KEI  Eiri    ur    Cli.NFlRMATION 


FIG.    II.      FORM    FOR    INQUIRY    FOR    BIDS 

The  following  instructions  are  issued  in  connection  'lie  company  has  the  right  to  reject  the  surjilus  and  all 

v.ith  the  form  shown  in  Fig.  2:  losses  arising  from  the  delivery  of  the  surplus  will  be 

•in  the  event  of  goods  being  delivered  of  quality  or  '""'"C  by  the  supplier. 


MEMORANDUM 


THE  GUDRON  PETROLEUM  CO., 
BAKU 


BAKU 19, 


■^•^ '^^-^  ytCCCi'"^^    A.^^^^.^^^^^    f^yl^^,^^      )U. Y--- 

/i.x.,.«.,vv_^     Uc-,»■^.^xM.    ^^-^^^.c^  ,->;^..-.<:  ^^^t<^  c.^<,^,<i^,^ 


FIG.    12.      FOR.M    .SHOWING    NON-RECEIPT   OF    llinS 


MEMORANDUM 


From 

THE  GUDRON  PETROLEUM  CO., 

BAKU 


RE.MI.MlER    10.     LNFILI.ED  ORDERS 
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In  the  event  of  the  company  giving  the  supplier  a 
sample,  such  sample  must  be  returned  to  the  company 
with  the  first  consignment  of  such  goods  supplied. 


MEMORANDUM 


THE  GUDRON  PETROLEUM  CO, 
BAKU 


BAKU A9.. 


1^    ^^>t^^  .,;^^Xyi^   ^-  ^--"^6/^ 


FIC.    l6.       REMINDER    FOR    FETTER    NOT    .\X?\VEREB 

Immediately  on  delivery  of  the  goods  delivery  notes 
with  prices  must  be  given  to  the  superintendent  of  the 
stores  department  at  the  head  office. 

Acceptance  of  goods  takes  place  exclusively  on  the 
oilfields. 


( 

zz 

Se^s  N 

Room  No 

Pi 

Del,.8 

Nolo  No 

BcccDl  No 

We.ght 

'" " 1 

DISBURSEMENTS 

BALANCE  IN  HAND 

,,„        1     Re,„,„,  |».,„,..«„|^„^„„^ 

Weighl 

D,t. 

Quanlity 

1 

■ 

FIC.    ly.      FORM    OF    CARD    FOR    NEW    CONSIGNMENT 

A  receipt  for  the  goods  shown  in  this  requisition 
must  be  obtained  by  the  supplier  for  the  store  to  which 
the  goods  were  delivered.  In  the  event  of  a  receipt  not 
being  given  for  the  goods,  the  supplier  is  to  notify  the 
company  in  writing  within  two  da_\s  of  deliver\'  of  the 
goods. 

The  present  requisition  can  in  no  case  serve  as  proof 
of  the  receipt  by  the  compam-  of  the  goods  shown  in  the 
same. 

Invoices  for  the  goods  delivered  to  the  company  must 
be  handed  in  to  the  head  office  not  later  than  the  5th  of 
the  month  following  receipt  of  the  goods. 

Payment  per  invoices  delivered  after  the  5th  of  the 
month  will  be  postponed  to  the  following  month. 

On  the  invoices  the  supplier  must  show  the  number  of 
each  receipt  ( for  goods )  and  from  which  store  such 
leceipt  is  given. 

On  settlement  of  the  invoice  all  receipts  for  goods 
must  be  handed  in  to  the  head  office. 


Two    Short  Operations   Better  Than 
One    Long   One 

By  Aldabert  R.  DeKuzelewski 


IT  happens  quite  often  in  shops  that  manufacture 
more  than  one  type  of  machine,  that  one  depart- 
ment is  over-crowded  with  work  while  another  is 
not  up  to  full  capacity ;  or  though  the  office  has  plenty 
of  orders  on  the  books,  one  department  cannot  get  out 
enough  work  and  stops  the  entire  stream  of  production. 
Many  shops  are  confronted  by  this  trouble,  and  if  you 
ask  any  one  how  to  get  out  of  the  difficulty  you  in- 
variably get  an  answer  and  man\-  reasons  to  the  eflfect 
that  there  is  simply  no  way  out  of  it.  If  you  go  fur- 
ther and  start  to  anal\'ze  and  investigate  you  will  see 
that  most  of  the  reasons  are  merely  excuses,  certain 
things  can  be  done  if  there  is  any  one  with  enough  en- 
ergy and  ambition  to  try. 

Some  time  after  the  war  started  in  a  shop  manufac- 
turing very  good  machine  tools — in  the  early  days  of 
January,  in  fact — everybody  around  the  works  knew 
that  we  shipped  only  210  lathes,  and  that  the  monthly 
bonus  was  dropping  down,  perhaps  to  10  per  cent, 
which  was  the  minimum.  Everybody  was  inclined  to 
be  pessimistic  and  some  one  even  said  that  while  pass- 
ing the  main  office  he  heard  the  gentleman  who  had 
the  corner  room  speak  quite  loudly.  It  was  generalh' 
unpleasant  for  all,  but  two  men  had  to  stand  the  most 
of  it:  The  production  manager  who  was  rushing  the 
product  through  the  shops,  and  the  master  mechanic 
who  was  responsible  for  the  efficiency  of  every  depart- 
ment. The  latter  was  a  }'oung,  aggressive  fellow  always 
on  the  go,  alwa\s  ready  to  try  the  impossible,  and  he 
had  the  worst  of  it. 

The  situation  brought  him  to  the  production  man- 
ager's desk  with  a  dozen  right-to-the-point  questions. 
1  hese  showed  that  there  were  plenty  of  parts  in  the 
finished  stock  room,  that  there  were  more  beds  already 
for  assembling  than  were  wanted. 

Too  Few  Nixe-Ixch  H.\nd  Wheels 
The  onl\'  reason,  or  excuse  was  that  the  unit  de- 
partment could  not  get  enough  complete  aprons  assem- 
bled for  the  lack  of  nine-inch  hand  wheels.  Then  why 
in  the  world  did  we  not  run  more  nine-inch  hand 
wheels,  especially  as  it  is  a  standard  size  used  on  prac- 
ically  every  type  and  size  of  machine?  The  answer: 
It  took  17  minutes  to  polish  a  nine-inch  hand  wheel, 
which  meant  that  it  was  absolutely  impossible  to  run 
more  than  200  at  a  time  on  account  of  lack  of  space 
in  the  polishing  department.  Indeed  this  department, 
located  in  a  dark  corner  of  the  shop,  was  overcrowded 
with  machines ;  when  laying  out  the  shop  no  one 
thought  there  would  ever  be  much  polishing  to  be  done. 
Now  200  hand  wheels,  neatly  put  up  on  stands,  20  on 
each,  were  really  taking  up  all  the  space  between  the 
machines.  Other  parts  coming  along  to  be  polished 
could  not  even  be  started. 

The  aggressive  master  mechanic  started  to  analyze 
the  polishing  of  the  hand  wheels  and  it  occurred  to  him 
to  ask,  whv  was  the  polishing  done  on  a  lathe  instead 
of  on  a  regular  polishing  wheel.  There  was  an  excuse 
for  this  also,  the  inspector  would  not  pass  anything  but 
circular  polish  on  hand  wheels  regardless  of  the  fact 
that  it  took  17  minutes  to  do  it,  besides  the  purchasing 
department  would  never  get  the  right  kind  of  polishing 
wheels  and  so  on — mere  excuses. 

The  master  mechanic  took  a  chance,  tried  one  hand 
wheel  then  another  on  the  polishing  wheel.  It  took 
onlv  three  and  a  half  minutes  to  finish  one.  They 
looked  O.  K.  to  him,  even  a  little  brighter  than  the  hand 
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wheels  finished  the  old  way.  So  he  ran  through  the 
entire  lot  of  200  and  the  inspection  department  did 
not  even  see  the  difference. 

The  next  lot  of  hand  wheels  was  600  pieces.  It  took 
some  time  to  show  the  production  manager  that  they 
would  not  congest  the  jiolishing  department,  that  he 
would  save  twice  the  time  of  setting  up  on  the  turret 
lathe,  broaching  machine,  and  so  on  down  the  line. 
And  both  men  found  out  once  more,  that  if  on  a  given 
piece  the  time  for  one  operation  greatly  exceeds  the 
time  of  all  the  other  operations,  there  is  a  condition 
that  may  bring  trouble.  It  is  always  better  to  have 
two  short  operations  than  one  long  one. 
Too  Few  Lathe  Aprons 

A  few  weeks  later  another  peculiar  thing  happened  in 
the  same  shop.  The  unit  department  had  plenty  of 
parts  of  all  kinds  except  apron  castings — the  double- 
wall  apron  castings  which  were  the  pride  and  joy  of 
the  entire  shop.  Of  these  there  were  not  enough  ma- 
chines and  that  was  the  end  of  it.  The  master  me- 
chanic went  after  the  trouble  again,  and  found  that 
the  drilling  of  all  the  holes  in  the  apron  casting  was 
done  in  one  jig — it  took  one  hour  to  drill  one  casting 
complete,  which  meant  a  production  of  ten  complete 
castings  daily,  and  the  night  man  could  only  make  four 
or  five.  As  this  particular  apron  casting  was  used  on 
four  different  models  there  was  no  w^ay  out  of  it,  ex- 
cept building  a  new  jig  at  a  cost  of  several  hundred 
dollars  and  see  to  it  that  the  work  from  both  jigs, 
the  old  and  new,  would  interchange.     Not  an  easy  job! 

Crowding  too  many  operations  into  one  jig  simply 
reduces  the  capacity  of  the  entire  shop,  outside  of  the 
fact  that  it  makes  the  jig  more  intricate  and  its  opera- 
tion more  difficult.  Again  he  found  the  same  old  rule 
which  everybody  knows  and  most  forget.  It  is  better 
to  have  tzvo  short  operations  than  one  long  one. 
Chucking  and  Grinding  Troubles 

There  were  some  other  troubles  in  this  machine  shop, 
the  main  one  being  that  the  chucking  lathe  department 
iind  grinding  department  could  not  get  out  enough  work 
to  keep  the  other  departments  going  at  full  speed.  But 
this  was  an  easy  problem  for  the  aggressive  master  me- 
chanic. He  transferred  the  work  which  was  nothing 
but  straight  boring  without  any  turning  into  the  drill 
press  department.  Of  course,  it  took  some  money  to 
build  new  jigs  and  piloted  bars,  but  this  was  offset  by 
the  fact  that  the  drill  press  department  was  using  the 
cheapest  kind  of  help,  and  we  had  a  foreman  in  this 
department  who  could  break  in  any  inexperienced  boy. 

In  the  grinding  department  the  solution  was  still 
easier;  we  simply  set  the  limits  closer  on  the  finishing 
lathe  onerations  and  that  was  the  end  of  the  trouble. 


n  of   ReftiSTiraed   Soldiers 

By  S.  A.  'GoMsmilth 

IITHILE  Churchill's  statement,  "Look  after  the 
"''  war  and  after  the  war  will  look  after  itself," 
did  obtain  until  recently,  the  advent  of  the  recon- 
struction policy  of  the  British  Labor  Party  has 
changed  the  situation.  It  is  not  that  British  labor  is 
attempting  to  force  the  hands  of  its  government,  so 
much  as  the  fact  that  it  is  directing  the  attention  of 
all  thinking  persons  to  the  labor  situation,  particu- 
larly to  the  employment  ]jroblem  after  the  war. 

Among  other  things,  British  I-aborites  direct  the 
attention  of  governments  to  the  necessity  for  in- 
creasing tremendously  the  numbers  of  labor  ex- 
changes or  public  employment  offices.  With  recon- 
struction   in    Great    Britain    .•ilniost    8,000,000    wage- 


earners  may  find  themselves  in  a  shifting  market. 
It  IS  quite  possible  that  in  the  United  States  more 
than  that  number  may  be  affected.  Irrespective  of 
the  number  of  women  now  participating  in  war  in- 
dustry, at  least  5,000,000  able-bodied  soldiers  and 
sailors  will  be  affected  by  peace  on  the  present  army 
and  navy  plans.  With  the  Government  calling  im- 
mediately for  300,000  men  for  the  technical  and 
special  branches  of  the  army  service,  the  problem  is 
brought  more  closely  home  to  industry. 

Two  Classes  to  be  Considered 
There  are  two  classes  of  skilled  or  unskilled  men 
that  the  reconstruction,  or  readjustment  (a  better 
term,  perhaps)  period  will  have  to  handle.  The  first 
is  the  disabled  "returned,"  and  the  second  the  able- 
bodied  "returned."  For  the  disabled,  the  Govern- 
ment will  endeavor  to  institute  a  rehabilitation  pro- 
gram whose  intent  is  to  give  to  such  men  a  means 
of  earning  a  livelihood.  For  the  able-bodied  ex- 
soldier  there  will  possibly  be  an  extension  of  public 
employment  service.  \et,  the  Government  cannot 
prosecute  this  dual  program  without  a  conscious, 
provident  cooperation  on  the  part  of  industrial 
executives.  And  the  cooperation  should  be  planned 
now,  particularly  by  employment  managers. 

Our  discharged  soldiers  will  have  been  not  only 
subjected  to  a  life  of  nervous  tension  which  may 
unfit  many  for  a  return  to  highly  skilled  positions, 
but  they  have  been  used  to  spending  a  considerable 
part  of  their  time  out-of-doors.  Disciplined  as  they 
will  be,  yet  will  they  readily  adjust  themselves  again 
to  work  that  is  repetitious,  done  indoors,  and  lacking 
often  in  exhilarating  excitement? 

Three  Things  to  do  Now 
What  can  employment    managers  and    leaders  of 
industry  do  to  plan  to  meet  the  problem  now? 

1.  For  the  disabled  soldier,  machines  have  helped 
solve  many  a  problem  that  would  have  been  beyond 
solution  years  ago.  When  readjustment  comes  and 
the  Government's  rehabilitation  program  is  in  full 
swing,  employers  should  plan  to  use  disabled  men 
for  mechanical  work  at  machines.  Many  a  man  who 
has  lost  a  leg  can  be  appropriately  and  profitably 
employed  at  a  machine  where  the  use  of  hands  and 
arms  alone  is  needed.  Even  the  blind  have  done 
and  are  doing  miraculous  things  at  machine  work 
that  requires  only  mechanical,  standardized  move- 
ments of  the  body.  What  may  be  required,  perhaps, 
will  be  a  more  frequent  inspection  of  the  machinery 
and  adjustment  of  parts  and  tools.  That,  however, 
will  work  for  higher  mechanical  efficiency. 

2.  For  the  able-bodied  men,  one  thing  might  be 
profitably  done  during  the  war.  Employment  man- 
agers and  industrial  executives  might  now  keep  in 
touch  with  their  skilled  w-orkcrs  in  the  armed  forces 
of  the  United  States.  The  plant  should  show  inter- 
est, not  only  in  their  well-being,  but  also  in  their 
industrial  welfare.  A  skilled  mechanic,  absent  for 
a  long  time  from  the  shop,  will  lose  his  feeling  of 
being  one  of  the  organization. 

3.  In  the  period  of  readjustment,  it  is  commonly 
held  that  some  sort  of  system  of  bonuses  or  profit- 
sharing  will  be  employed  necessarily  to  offset  any 
decrease  in  wages  and  at  the  same  time  speed  up  pro- 
duction. \\^ith  the  returned  soldier,  such  a  system  will 
be  more  than  necessary  to  give  him  that  requisite 
element  of  exciting  competition  that  will  kec]i  him 
to  his  task  consistently  and  permanently.  Employ- 
ers should  consider  this  factor  among  others  in 
planning  for  the  couiinj,'  wage  adjustments. 
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This  iiislallinciit  of  Mr.  Jones'  scries  shon-s  llic  posi- 
tion that  the  cinploymcnt  dcpartiiirnt  sliould  occufy  with 
reference  to  the  foctory  nunuiiiciiieiit.  tlie  c.veeiitiz'cs 
and  llie  zcurL-ers.  It  tells  hozv  liis  oxen  department  is 
organiced  and  hnill  up,  and  is  filled  with  helpful  hints 
as  to  methods  to  be  folloived  in  obtainini^  prospects, 
selecting  applicants,  arranging  for  transfers  and  main- 
taining cordial  relations  in  case  of  dismissal. 

Mv.    Mark    M.   Jones'   early   experience    included    the 


position  of  street  car  conductor,  clerk  and  chief  clerk  in 
the  traffic  department  of  a  street  railway  company  in 
Waterloo,  loxea.  Later  lie  zvas  traffic  manager  of  the 
il'illiani  Galtozi'ay  Company.  Relocating  in  California, 
he  held  several  positions  connected  with  traffic,  finally 
becoming  industrial  secretary  of  the  Oakland  Chamber 
of  Commerce.  In  1916  he  came  East,  to  undertake  his 
present  ivork  as  Supervisor  of  Personnel  of  the  Thomas 
.4.  Edison  Interests  at  Orange.  A  cn'  .U'rsey. 


EMPLOVMEXT  is  tlie  main  function  of  an  indus- 
trial  personnel    department.      It   is   so   vital    that 
much  of  the  success  of  the  department  depends 
upon  the  mannei'  in  which  the  associated  ])rr)blems  are 
handled. 

P'ascinating  in  many  details,  as  humanity's  ramifica- 
tions provide  the  complexities  of  thousands  of  questions 
which  emplo\ment  exjjerts  must  settle  intelligently  and 
with  despatch,  the  department  also  has  serious  respon- 
sibilities. Workers  must  be  secured  before  rates  are 
set  for  their  work,  before  safety  campaigns  are  inaugu- 
rated, activities  for  betterment  and  improvement  of 
working  conditions  organized,  or  hospitals  set  up.  The 
deep  humanizing  sentiments  that  underlie  the  working 
side  of  industry  toda\'  challenge  the  best  emplovment 
intelligence  available.  Patriotic  necessity,  too,  focusses 
attention  ui)on  the  need  of  keeping  production  uji  to 
the  top  notch  of  ser\ice  and  the  tran^fer  nf  emploxnienl 
r  e  s  p  o  n  s  i  b  i  1  - 

ecutlves,  who  for- 
nierh-  hired  all 
their  help,  to  ]ier- 
sonnel  d  e  [>  a  r  t  - 
ments  has  switched 
over  to  another 
track  a  long  train 
of  conditions  that 
are  today  being  re- 
vised adx'antage-  V. H„,mmmmM»m.,,»..,..~^^^^ 

ously    to     industry 

and  workers  alike  with  lienefit  U>  both  parties. 

The  cooperation  of  executixes  with  personnel  de- 
partments bids  fair  to  aid  in  marking  out  dependable 
employment  pathways  that  will  make  for  closer  coop- 
eration of  all  branches  of  big  organizations  in  the 
serious  business  of  maintaining  harmonious  relations 
between  emplo_\ing  companies  and  workers. 

The  organization  of  the  emplo\ment  function  is  a 
natural  first  step  in  successfully  administering  an  in- 
dustrial i)ay-roll.  In  our  case  we  set  out  to  make  an 
intensive  stud>'  of  the  personnel  problems  of  the  Thomas 
A.  Edison  Interests.  We  believed  that  an  employment 
office  should  be  a  purchasing  department  for  human 
services,  and  should  be  manned  by  a  staff  of  men  and 
women  with  broad  human  sympathies.  It  should  serve 
as  a  station  where  the  human  tide  Bowing  in  and  out  of 
the  various  Edison  Interests  could  be  sifted  in  accord- 
ance with  the  limits  imposed  by  market  conditions. 
In  the  process  of  sifting  we  sought  to  organize  and 
set  uj)  one  labor  [lolicy  for  all  the  Edison  In- 
terests. 


An  employment  department,  using  a  shop  parallel,  is  both  a 
purchasing  and  a  stores  department.  It  must  know  where  human 
assistance — men  and  women — can  be  secured  to  meet  the  needs 
of  the  factory.  It  must  select  this  assistance  with  care.  It  must 
classify  and  arrange.  The  department  records  of  men  and  women 
who  are  available  are  like  the  compartments  of  a  storeroom,  and 
from  them  whatever  is  needed  can  be  taken  as  called  for.  But 
dealing  with  human  assistance  is  a  far  more  delicate  task  than 
handling  materials. 


Emi'lovmkxt  Office  .\  Stock  Room 
W  here  an  employment  office  such  as  ours  is  organized 
for  the  service  of  a  great  many  functions,  it  takes  on  the 
aspect  of  a  large  central  stock  room,  except  that  instead 
of  having  materials  on  the  shelves  its  stock  consists  of 
the  services  of  men  and  women.  The  point  at  which 
there  is  a  demand  for  help  makes  the  demand  known 
through  the  issuance  of  a  personnel  requisition,  which 
upon  receipt  at  the  central  stock  room  or  employment  of- 
fice is  filled  and  the  desired  human  assistance  sent  to  the 
function  making  the  request.  \\  hen  times  permit  or  war- 
rant the  maintenance  of  a  file  of  prospects,  this  file  rep- 
resents bins  in  the  stock  room  from  which  properly 
classified  human  assistance  is  drawn  to  fill  requisitions. 
When  the  demand  or  need  for  human  assistance 
ceases  in  an\-  one  i)articular  function,  that  fact  is  indi- 
cated by  filling  out  a  "return"  which  has  the  effect  of 
releasing  the  individual  from  the  function  and  return- 
ing him  to  the  cen- 
;;;;;;:;;;:;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;:;;;::;:  tral     stock    room. 

This  process  is  fol- 
lowed regardless 
of  the  reason  for 
sending  the  person 
back,  whether  it  be 
on  account  of  lay- 
off, dismissal  or 
leaving  for  some 
II     other     reason.      If 

;;;;;;;;;;;;-;»;;;;;™»~;;;;.;.;;;;;m;;;;;.mii..;.m  UpOU    rCtUm    tO    the 

employment  office 
the  facts  w  arrant  doing  so,  the  person's  services  are  again 
placed  in  stock  in  the  proper  bin  ready  to  be  sent  out  on 
other  requisitions.  This  plan  otters  the  opportunity  for  a 
large  number  of  transfers,  and  obviates  the  expense 
that  would  otherwise  be  incurred  for  individual  activity 
on  the  part  of  each  department  wishing  help.  It  pro- 
\ides  one  central  marketplace  for  the  meeting  of  sup- 
ply and  demand  inv  a  large  number  of  independently 
operated  units. 

The  reduction  of  labor  turnover  is  one  of  the  main 
purjjoses  of  a  personnel  department,  yet  by  a  strange 
coincidence  our  own  employment  function  has  had  the 
unique  experience  of  passing  through  a  period  of  high 
labor  turno\er.  This  is  due  to  our  policy  of  engaging 
persons  whose  qualifications  were  such  as  to  make 
them  of  value  to  the  Edison  organization  and  placing 
them  on  personnel  work,  although  positions  for  which 
the  i)articular  persons  seemed  fitted  were  not  open  at 
the  time  they  were  engaged.  They  were  thereby  held  in 
reserve  and  had  the  advantage  of  intensive  study  of  the 
Edison    personnel    |)olic\-    u])    to    the    time    when    the_\ 
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were  finally  transferred  to  positions  they  now  occupy. 
Ax   E.MPLovMEXT   Dkiwrtmext   Servms  Three 
Masters 
An  employment  deiiartment  must  serve  three  masters. 


The  Edison  Storage  Batter_\-  Compan\ 
Edison  Phonograph  \\'orks 
Thomas  A.  Edison,  Incorporated 
Each  of  these  divisions  has  a  large  number  of  de- 


management,  executive  and  worker.  In  behalf  of  the  partments,  so  that  the  net  result  was  to  establish  one 
management,  the  emploxment  office  must  so  conduct  central  emplovment  agencv  for  the  benefit  of  over 
'ts  affairs  that  one  policy  is  applied  on  employment  mat-     9°  manufacturing  and  administrative  units 


tcrs  for  a  large  number  of  different  functions.  For  the 
executive,  the  employment  department  must  secure  the 
kind  of  human  services  desired  as  expeditiouslv  as  pos- 
sible and  on  the  basis  of  its  intimate  touch  with  work- 
ers, keep  the  executive  informed  of  any  condition  which 
rna}-  develop  through  its  contact  with  his  workers  or 
which  may  aft'ect  his  particular  department  through 
other  sources. 

To  the  worker,  the  employment  office  must  stand  in 
the  position  of  the  people's  lawyer.  It  should  be  ready 
to  represent  him  at  any  time  when  he  may  have  the  need 
for  impartial  and  disinterested  assistance.  Where  the 
facts  seem  to  warrant,  it  should  present  the  worker's 
case  at  the  court  of  the  proper  executive  in  an  impartial 
and  disinterested  manner.  Should  the  circumstances 
not  warrant  taking  up  the  case,  it  should  clearly  point 
out  to  the  worker  the  reason  why.  If  convinced  that 
the  worker  should  be  dismissed,  the  department  should 
"sell"  a  dismissal  by  carefuU}'  presenting  the  case 
to  the  person  affected.  It  is  most  difficult  to  convince 
a  person  of  the  error  of  his  ways,  \  et  much  may  be  done 
to  soften  the  blow  and  avoid  the  resentment  harbored 
by  the  worker  who  leaves  without  having  all  the  facts 


In  addition  to  this,  it  became  an  advisory  agency 
with  services  available  upon  request  to  other  Thomas 
A.  Edison  Interests  not  located  at  Orange  or  Silver 
Lake,  X.  J.,  such  as  the  Edi.son  Portland  Cement  Com- 
pan\.  the  Wisconsin  Cabinet  &  Panel  Companv,  and 
others. 

A  standardized  method  of  accounting  in  connection 
with  entrances  and  exits  had  been  lacking,  and  our 
next  problem  was  so  to  focus  information  as  to  give  us 
complete  accurate  detailed  data  with  respect  to  condi- 
tions in  each  of  these  functions. 

First    Exgaged   Workers    for 
PosiTioxs 

The  employment  office  was  first  organized  for  the 
engagement  of  men  for  manufacturing  positions.  It 
then  took  up  the  employment  of  women  for  manufac- 
turing positions,  and  later  the  employment  of  all 
persons  for  clerical  and  executive  positions.  The 
eft'ect  has  been  to  require  any  individual  going  on  the 
pay-roll  of  the  Thomas  .\.  Edison  Interests  to  pass 
through  the  Employment  Department.  Uniform 
application  of  this  policy  has  been  necessarv  to  give 


axufacturixg 


carefully  paraded  before  him  in  a  .skilfully  organized  us  the  proper  information  with  respect  to  conditions 

manner.      Experience  shows  that  it  is  well  to  use  the  "i  widely  scattered  functions.     Coordination  of  this 

same  care  in  dismissing  that  is  used  in  engaging.     It  is  sort  is  a  difficult  thing,  but  we  have  had  most  gencr- 

V.  matter  of  human  relations  that  extends  out  into  the  "us  cooperation  from  various  function  heads  and  feel 

community  and  it  does  not  require  a  large  number  of  that  we  have  made  excellent  progress  in  this  respect. 

injust  dismissals  to  set  up  a  reputation  for  an  industry  The  status  of  the  employment  office  in  our  case  is 

that  will  take  many  years  to  overcome.     A  reputation  different  from  that  of  the  average  employment  office 

of  that  sort  has  an  important  bearing  upon  the  class  of  in  an  industry  where  the  general  manager  is  the  one 

men  applving  for  positions,  and  as  much  care  must  be  supreme  power.     On  account  of  the  great  diversity 

exercised  in  releasing  men  or  allowing  them  to  leave  the  of  operations  and  interests,  the  Edison  employment 

organization  as  was  used  in  getting  them  into  the  com-  department  has  been  required  to  serve  a  number  of 

pany's  emplov .  general  managers  and  division  managers,  and  for  that 

.\t   the   Thomas    .A.    Edison    Interests,    the   Employ-  reason  has  had  to  proceed  more  on  the  basis  of  per- 

ment  Service  Department  was  set  up  two  years  after  suasion  than  might  otherw-ise  have  been  necessary, 

ihe  fire  which  destroyed  a  number  of  buildings,  and  It    could    not    be    in    the    position    of    directly    repre- 

its  first  problem  was  that  of  organization.     At  the  senting  any  one  manager  in  an  executive  way.     'The 


same  time  it  was  necessary  to  keep  operating  and  to 
supply  all  demands.  Methods  had  to  be  developed 
ind  improved  at  the  same  time  operation  was  being 
carried  on.  It  was  a  process  similar  to  the  rebuilding 
of  a  bridge  with  trains  passing  over  it  at  all  times. 
Up  to  that  time  most  employment  was  carried  on 
by  the  individual  departments  and  divisions.  Some 
had  employment  clerks,  while  most  handled  this  par- 
ticular class  of  work  as  a  minor  activity  in  connec- 
tion with  many  other  daily  duties. 

CiROfp  OK  Ixterests  Si-rvi:i) 
In  carrying  into  effect  the  Edison  Policy  of  central- 
izing the  handling  of  matters  of  common  interest  to 
separate  and  indei)endent  companies,  our  first  step  was 
to  centralize  entrances  and  exits  for  applicants,  so  that 
they  passed  though  the  pro])er  employment  offices.  Our 
main  employment  office  was  established  at  Orange  and 
served  the  larger  plants.  .\  branch  office  was  set  up  at 
Silver  Lake  for  another  group  of  plants,  and  as  it  is 
but  three  miles  distant  from  head(iuarters,  it  has 
been  operated  in  ver\-  close  conjunction  with  the  main 
office.  The  Em]>lo\ment  Sen- ice  Department  thus  be- 
came the  service  agency  of  the  following: 
The  Laboratory  of  Thomas  A.  Edison 


development  of  a  specialized  function,  such  as  em- 
ployment, is  just  as  much  a  matter  of  selling  as  the 
placing  of  some  tangible  product  on  the  market.  In 
organizing  an  employment  office  you  are  marketing 
service,  and  the  staff  of  the  office  should  at  all  times 
hold  that  point  in  mind.  Salesmen  often  prove  excel- 
lent men  in  employment  offices. 

The  most  important  relationship  of  the  employ- 
ment office  is  with  the  foreman  or  department  head. 
The  foreman  is  the  "king  ])in"  in  the  average  industry, 
and  to  workers  he  re])resents  the  management. 
\\'hatever  polic}^  he  enforces  is  taken  to  be  the  ]jolicy 
of  the  firm,  and  it  is  coming  to  be  realized  that  more 
and  more  attention  must  be  given  to  the  foreman 
j.nd  his  training  and  record  in  the  company's  service. 

E.MPLOV.MEXT      OkFICE      Mu.ST      H  AVE      Poi.ICV      OF 

Leadership 
In  connection  with  our  research  on  the  matter  of 
personnel  development,  it  has  been  evident  in  many 
cases  that  the  emi)loyment  office  of  other  industries 
has  started  off  with  the  idea  of  showing  the  foreman 
"where  to  get  off,"  practically  charging  him  with  in- 
competence and  inefficiency.  It  should  be  apparent 
to    anyone    that    a    salesman    would    not    approach    a 
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prosptH-l  in  the  same  manner,  and  the  result  has 
often  been  a  direct  coullict  between  the  two  agencies, 
with  a  further  result  of  delay  in  reaching  the  day  of 
truly  eflicient  cooperation.  In  those  industries  where 
the  employment  office  is  the  direct  representative  of 
the  general  manager,  and  practically  stands  between 
his  office  and  the  foreman,  it  is  no  less  important  that 
the  policy  of  leadership  so  far  as  the  employment 
office  is  concerned,  be  followed  than  in  those  indus- 
tries where  the  employment  office  is  in  a  coordinated 
status  with  the  division  manager  or  foreman.  Lead- 
ership is  the  crying  need  of  American  industry  to- 
day; it  is  necessary  in  every  level  of  industrial 
executive  responsibility.  It  must  extend  from  the 
top  to  the  bottom  and  nuisl  be  builded  upon  the 
sales  spirit. 

Layout  of  the  Employment  Office 

The  layout  of  an  employment  office  is  an  important 
matter.  It  depends  on  whether  you  are  starting  with 
the  limitations  of  existing  facilities,  or  whether  you 
have  an  opportunity  to  have  buildings  erected  after 
being  planned  for  \our  specific  purposes.  In  our  case 
we  have  taken  existing  facilities  and  developed  them 
for  the  specialized  services  required. 

The  laying  out  of  an  employment  office  is  as  much 
a  problem  in  maintaining  a  proper  flow  of  production 
as  is  the  laying  out  of  a  factory  building.  You  start 
at  one  end  with  your  raw  material,  the  applicant,  and 
turn  him  out  at  the  other  end  a  finished  product  in 
the  guise  of  a  candidate  who  has  been  accepted  under 
your  employment  standards  and  recommended  to 
the  department  executive  for  engagement.  In  the 
Thomas  A.  Edison  Interests  the  final  acceptance  of 
a  candidate  and  setting  of  the  initial  rate  of  pay  is 
in  the  hands  of  the  foreman  or  department  executive ; 
and  the  employment  office  is  in  the  position  of  recom- 
mending individuals  to  the  foreman  or  department 
executive. 

In  some  industries  the  employment  office  engages 
a  man  outright  and  the  department  executive  has 
nothing  to  say  about  it.  We  have  felt  that  this 
would  not  be  in  keeping  with  the  democratic  prin- 
ciples upon  which  the  Edison  organization  is 
founded,  as  we  have  hardly  believed  it  logical  to 
hold  a  department  executive  responsible  for  results 
when  he  has  to  depend  upon  workers  not  of  his  own 
choice.  This  is  a  matter  of  policy,  however,  and 
v.'ould  depend  largely  upon  whether  a  high  per- 
centage of  skilled  help  is  used  or  not.  For  clerical 
help  or  highly  skilled  workers  the  foreman  or  depart- 
ment executive  should  in  all  cases  have  the  final 
settlement  of  the  question  of  employment.  For  un- 
skilled workers  this  is  not  so  important,  although  it 
is  believed  that  a  much  better  feeling  is  created  if  a 
foreman  is  given  the  opportunity  of  finally  passing  upon 
his  applicants. 

The  working  out  of  this  principle  is  a  question  of 
whether  you  are  at  the  organizing  stage  or  in  the 
operating  stage,  some  time  after  you  have  finished 
organization.  At  the  outset  the  executive  would 
naturally  be  suspicious  of  the  new  centralized  func- 
tion and  would  resent  anything  appearing  to  repre- 
sent curtailment  of  his  so-called  "authority."  Later 
on,  if  his  confidence  in  the  employment  function  in- 
creased, he  would  undoubtedly  be  willing  to  allow 
it  to  take  greater  liberties  than  otherwise. 

The  methods  applied  in  our  employment  work 
have  changed  with  the  increase  in  volume  of  work 
jiassing  through  the  department.  No  attempt  was 
made  to  extend  the  service  over  all  Edison  Interests 


at  once,  but  rather  to  develop  slowly,  so  that  our  meth- 
ods were  necessarily  founded  on  broad  principles  suf- 
i.ciently  elastic  to  be  extended  as  demands  grew. 

Development  of  Prospects 

We  have  secured  workers  through  four  principal 
media.  First  has  been  the  recommendation  of  work- 
ers already  in  our  service.  This  is  by  far  the  most 
desirable  and  secures  results  second  to  no  other 
method.  Workers  so  secured  usually  stay  and  are 
more  dependable  than  those  who  come  from  other 
sources. 

Employment  agencies  are  of  varying  degrees  of 
helpfulness,  depending  upon  whether  they  are  used 
for  manufacturing  help  or  for  clerical  and  executive 
positions.  The  results  secured  from  agencies  vary, 
of  course,  with  the  agency  and  depend  upon  whether 
it  is  a  private  or  public  institution.  We  have 
had  fair  results  through  the  use  of  the  Federal 
and  State  employment  agencies  located  in  this  sec- 
tion, and  believe  that  when  they  are  completely  or- 
ganized they  will  be  a  most  useful  instrumentality. 
We  have  hesitated  to  use  private  agencies  when  a 
worker  who  might  be  placed  in  a  position  at  an  hourly 
rate  was  required  to  pay  the  agency  for  securing 
his  position.  In  such  instances  we  have  preferred 
to  advertise,  rather  than  secure  men  in  that  manner, 
believing  that  it  should  not  be  necessary  for  such 
an  individual  to  buy  his  position.  In  connection 
with  the  clerical  and  executive  positions,  however, 
we  have  found  private  agencies  to  be  helpful  and 
have  felt  that  in  most  cases  their  services  warranted 
the  collection  of  the  small  fee  required  from  persons 
who  registered  with  them.  The  efficiency  of  agencies 
has  proved  to  be  largely  a  matter  of  market  conditions. 
Where  the  supply  of  labor  exceeds  the  demand,  a 
greater  opportunity  for  selection  exists  and  the  results 
are  more  satisfactory.  Where  the  demand  exceeds  the 
supply  their  services  are  of  less  value,  as  they  must 
send  you  the  nearest  approximation  to  the  requisition 
you  may  file  with  them. 

Newspaper  advertising  as  a  source  of  applicants 
is  also  \ery  much  a  matter  of  market  conditions. 
Where  the  supply  exceeds  the  demand,  conservative 
well  placed  "want  ads"  are  helpful.  As  you  move 
from  a  cycle  of  excessive  labor  to  one  of  shortage, 
the  amount  of  advertising  necessary  to  produce  a 
given  result  increases  and  the  layout  of  the  adver- 
tisement, as  well  as  the  material  in  it,  must  be  corre- 
spondingly improved.  For  the  everyday  require- 
ments of  the  average  industry,  it  is  oftentimes  found 
that  advertising  on  certain  days  of  the  week  is  of  no 
benefit  whatever.  This  point  must  naturally  be 
studied  in  tiie  light  of  local  conditions,  and  if  well 
done  will  be  favorably  reflected  in  your  bill  for  ad- 
vertising at  the  end  of  the  month.  It  will  be  found 
that  newspapers  and  other  publications  reach  differ- 
ing classes  of  prospects;  therefore  it  is  highly  im- 
portant that  one  give  careful  study  to  the  publication 
in  which  his  advertising  is  to  be  inserted  for  the 
occupation  to  be  covered. 

Schools,  colleges,  Y.  M.  C.  A's.,  boy  scouts,  clergy, 
lawyers,  policemen,  and  other  agencies  can  be  of 
great  benefit  in  assisting  you  to  secure  the  right  sort 
of  help.  This  assistance  received  from  them  wilt 
depend  upon  the  reputation  of  your  particular  indus- 
try, and  it  behooves  one  to  put  his  house  in  order 
before  expecting  any  great  amount  of  cooperation 
from  his  friends  and  neighbors. 

In  times  when  you  are  endeavoring  to  increase 
your  force  quickly,  it  is  often  helpful  to  ask  persons 
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engaged  if  the\-  have  friends  who  might  wish  to  work 
on  certain  classes  of  operations,  and  if  so,  to  send 
them  to  you.  The  results  secured  in  this  manner 
depend  largely  upon  local  conditions,  but  we  have 
found  it  helpful  and  have  often  followed  the  plan  of 
distributing  small  tickets  w-ith  a  number  and  the 
name  of  our  employment  office  on  them  to  workers, 
in  order  that  they  might  hand  them  to  friends  who 
could  present  them  at  our  employment  office. 

We  have  occasionally  found  it  of  value  to  go  back 
over  records  of  persons  no  longer  in  our  service, 
and  have  them  followed  up  to  see  if  they  might  pos- 
sibl}'  be  interested  in  coming  back.  This  is  more 
effective  with  highly  skilled  operatives  than  with 
ethers,  but  is  simph-  one  idea  that  has  worked  out  in  a 
satisfactory  manner  in  our  own  experience. 
Selection  of  Applic.xnts 
After  the  prospects  have  been  developed,  a  pro- 
cess of  selection  becomes  operative.  This  again  is 
a  matter  of  conditions,  as  with  a  large  supply  of 
labor  more  time  and  energy  must  be  applied  to  sift- 
ing than  in  times  when  the  demand  exceeds  the 
supply.  If  you  have  a  large  number  to  choose  from 
you  naturally  exercise  some  choice,  but  where  the 
number  is  small,  you  are  required  to  accept  the  near- 
est appro.ximation  to  the  ideal.  The  employment 
office  thus  becomes  a  sifting  agency  in  days  of  ex- 
cess supply,  and  a  collecting  agenc\'  in  days  of  excess 
demand.  A  centralized  employment  office  reduces 
the  expense  connected  with  developing  applicants, 
for  if  each  individual  function  pursued  its  own  way 
it  might  develop  a  prospect  who  would  be  of  no  par- 
ticular use  in  that  function  and  therefore  be  turned 
away.  The  prospect  would  thus  be  given  no  con- 
sideration in  connection  with  vacancies  in  other  de- 
partments, and  the  initial  expense  connected  with 
developing  prospects  would  be  tremendous.  A  cen- 
tralized agency  has  all  of  the  demands  of  the  or- 
ganization before  it,  and  if  the  prospect  does  not  fit 
into  one  place  there  is  a  possibility  of  his  being 
fitted  in  elsewhere.  The  initial  expense  is  therefore 
reduced,  and  the  reputation  of  the  industry  in  the 
community  is  improved. 

So  far  as  workers  are  concerned,  they  naturally 
consider  a  group  of  industries  operated  under  a  simi- 
lar name  to  be  one  firm.  This  is  true,  regardless  of 
the  fact  that  the  industries  may  carrj^  on  widely 
different  operations  and  the  separate  corporations 
be  under  entireh'  separate  managements.  In  our 
case  the  Edison  Storage  Battery  Company  and  the 
Edison  Phonograph  Works  are  two  entirely  sepa- 
rate corporations  each  with  its  own  management.  The 
workers,  however,  simply  think  of  all  our  plants 
as  "Edisons"'  and  in  judging  "Edisons"'  think  of  it 
according  to  their  experience  in  the  department  un- 
der the  executive  who  represented  "Edisons"  to 
them.  If,  therefore,  manu/acturing  units  are  grouped 
together  in  the  eyes  of  workers,  it  is  all  the  more 
important  that  standards  for  handling  personnel  be 
set  up  and  that  one  policy  prevail. 

When  a  candidate  for  a  position  appears  at  the  em- 
ployment office,  we  seek  to  ascertain  whether  he  has  pre- 
viously worked  in  any  of  the  Edison  Interests  and,  if 
not,  secure  his  employment  record  in  other  industries. 
If  on  the  basis  of  his  previous  employment  record  and 
questioning  along  the  lines  of  the  position  open,  he 
appears  to  be  qualified,  his  record  is  written  on  proper 
forms  l)y  a  clerk  and  he  is  sent  to  the  individual  making 
requisition,  accompanied  by  a  messenger.  An  introduc- 
tion card  accompanies  him,  and  in  case  the  executive 
interested  accepts  the  candidate,  he  signs  the  introduc- 


tion and  returns  it  to  the  employment  office  by  the  mes- 
senger after  inserting  the  date  the  individual  starts 
work  and  the  initial  rate  of  pay.  If  the  applicant  is 
not  satisfactory,  the  executive  indicates  the  reason  in 
the  proper  space  on  the  introduction  form  and  returns 
both  applicant  and  form  by  messenger  at  once.  Where 
the  applicant  is  accepted,  and  that  fact  indicated  on  the 
introduction,  the  lower  portion  of  the  introduction  form 
is  detached  in  the  employment  office  and  goes  to  the 
proper  accounting  office  as  an  indication  oian  author- 
ized engagement.  The  time  clock  name  number  is  given 
to  the  applicant  at  the  employment  office  when  he  is 
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engaged  and  a  badge  for  identification  is  given  at  the 
employment  office  at  start  of  the  second  day's  work. 

X.ATCRE  OF  THE  Ex.\MIX.\TIOX 

The  nature  of  the  examination  at  time  of  application 
depends  upon  the  position  open.  When  a  stenographer 
or  typist  appears,  we  naturally  give  a  proper  exam- 
ination for  ability  in  the  use  of  shorthand,  also  capacity 
for  operation  of  a  typewriter.  We  e.xpect  ultimately  to 
have  standard  oral  questions  and  in  some  cases  limited 
written  examinations  for  applicants.  Such  activities, 
however,  only  fit  into  the  conditions  of  a  market  where 
supply  exceeds  the  demand  and  the  present  time  is  not 
one  in  which  any  unusual  e-xpenditure  of  time  or 
money  for  this  purpose  is  warranted.  The  average  in- 
dustry now  has  little  opportunity  to  select  and  must 
rather  accept  the  nearest  approximation  to  the  ideal. 

It  is  believed  that  methods  of  selection  have  hardly 
been  explored  as  yet.  There  are  great  possibilities  in 
this  connection,  and  we  expect  some  day  to  see  rather 
elaborate  organizations  in  industries  for  properly  classi- 
fying men  before  they  are  actually  assigned  to  a  produc- 
tion position. 

The  addition  of  an  individual  to  your  organization 
or  an  "entrance,"  as  it  might  properly  be  designated, 
starts  a  chain  of  records  that  are  necessarv^  if  you  ex- 
pect to  conduct  30ur  business  on  the  basis  of  known 
facts.  In  our  case  an  individual  record  is  set  up  con- 
sisting of  an  8  X  5-inch  card  and  an  8  .x  5-inch  folder. 
The  card  contains  the  main  facts,  such  as  nativity,  num- 
ber of  dei)endents.  whom  to  notify  in  case  of  emergency, 
etc.  It  is  filed  according  to  name  number,  and  name 
numbers  are  assigned  according  to  departments.  The 
first  two  figures  in  a  name  number  generally  link  the 
individual  with  the  department  in  which  employed.  The 
folder  is  filed  alphabetically  and  provides  an  oppor- 
tunity to  retain  various  communications  and  other  rec- 
ord information  that  may  be  secured  in  connection  with 
the  individual  from  time  to  time.  The  forms  are  so  ar- 
ranged that  little,  if  any  duplication  of  writing  is  nec- 
essary, and  a  four-way  index  is  secured  through  their 
use.  The  first  is  according  to  name  numbers ;  second, 
alphabetical ;  third,  according  to  nationality,  dependents, 
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clc. ;  fdurtli,  according  to  classes  of  positions.     'I'he  last 
two  indices  are  secured  through  the  use  of  celluloid  tabs 
affixed  to  cards  and  folders  across  the  top  on  designa- 
tions |)revi()usly  arranged   for  the  purpose. 
l\Kl  iiKli-'  AM)  .St.mistics 

Statistics  bearing  cm  the  occupations  of  applicants, 
their  residence,  so  far  as  proximity  to  industry  is  con- 
cerned, number  engaged  for  each  department,  number 
leaving  each  department,  reasons  for  leaving,  term  of 
service  of  those  leaving  and  similar  points  can  be  cov- 
ered through  the  application  of  the  proper  method  at 
the  right  point  in  the  flow  of  vital  information  through 
the  office. 

So  far  as  addresses  are  concerned,  it  is  known  that 
changes  occur  frequently,  and  we  endeavor  to  have  a 
means  of  checking  them  up  at  any  time.  The  pay  cou- 
pon on  the  clock  cards  is  used  for  that  purpose,  and  it 
not  only  serves  as  a  means  of  identification,  but  also  as 
a  receipt  for  the  individual's  pay  for  the  period  in  cjues- 
tion.  .\t  the  same  time  it  supplies  us  with  his  address. 
The  filing  of  these  i.a.\-  receipts  in  the  proper  manner 
will  make  them  available  for  address  information  at 
any  time.  r.e\ond  this  it  serves  also  as  an  overtime 
pass. 

In  connection  with  the  persons  leaving,  we  follow  the 
plan  of  having  them  "returned"  to  the  employment  office, 
no  matter  what  the  reason  for  leaving  may  be.  In  the 
Edison  Interests  the  autocratic  (Hiwer  to  discharge  is 
removed  from  any  one  person,  and  individuals  can  onl}' 
be  returned  to  the  emplo>nient  office  where  their  cases 
are  investigated.  If  the  employment  office  agrees  with 
the  executive  after  an  investigation,  the  usual  process 
of  removing  the  individual  from  the  pa\-roil  is  followed. 
If,  however,  investigation  does  not  support  the  action 
of'  the  executive,  who  might  be  the  foreman,  the  matter 
is  taken  up  with  his  division  manager.  If  the  division 
manager  does  not  see  fit  to  reverse  the  action  of  the 
foreman  and  the  Emplo)'ment  Service  Department  still 
feels  that  justice  has  not  been  done,  it  may  then  appeal 
the  case  to  the  chairman  of  the  executive  committee, 
whose  personal  decision  is  final.  The  jmsition  of  the  em- 
ployment office  is  that  of  the  peoi'le's  law\er,  as  before 
stated,  and  while  it  is  responsible  for  securing  a  square 
deal,  it  has  no  authority  to  enforce  its  beliefs.  The 
result,  however,  is  no  less  effective  as  the  discussion 
necessary  to  clear  up  matters  usually  clarifies  the  situa- 
tion and'results  in  good  feeling  all  the  way  around  after 
a  decision  is  reached. 

Before  we  had  develoj^ed  our  orgrmization  to  the 
proper  extent,  we  arranged  transfers  at  the  em[)loyment 
office  in  such  manner  that  the  foreman  losing  an  mdi- 
vidual  or  returning  him  for  dismissal  was  not  consulted. 
It  was  soon  found  that  this  caused  the  foreman  to  feel 
that  he  was  not  being  supported,  and  it  also  gave  the 
worker  an  opportunity  to  cause  trouble  b)-  relatmg  to 
his  former  companions  how  he  had  "put  it  over"  on  the 
foreman  and  gotten  a  fine  job  in  another  department. 
This  naturallx-  undermined  the  organization  of  the  fore- 
raan  and  we  sought  to  avoid  it  by  consulting  our  fore- 
men in  every  case  before  arranging  transfers.  The\ 
are  usually  willing  to  give  men  an  oiiportunit\-  in  an- 
other deijartnient,  and  if  so,  we  have  them  indicate  it 
by  signature  on  the  back  of  the  return  form.  This  in- 
dication of  willingness  is  then  shown  to  the  worker, 
who  is  informed  that  he  is  going  on  the  other  position 
because  his  former  foreman  has  recommended  the 
transfer.  We  have  found  that  it  results  in  a  square  deal 
from  the  standpoint  of  both  worker  and  foreman,  and 
creates  a  much  better  feeling. 
Keeping  in  Touch   With   DKP.xinMKNT   Conditions 

As  previouslv  stated,  all  men  lea\ing  for  anv  reason 


are  "returned"  to  the  employment  office  and  before  their 
I'ay  is  given  them  they  are  expected  to  call  at  that  office 
for  an  interview.  By  this  means  we  keep  in  close  touch 
with  the  conditions  in  every  department,  and  are  often 
enabled  to  straighten  out  misunderstandings  that  would 
(therwise  cause  us  to  lose  a  worker  of  several  years' 
experience.  It  also  keeps  us  closel\-  in  touch  with  work- 
ing conditions  generally  throughout  the  community.  The 
average  worker  feels  that  the  employment  office  is  more 
his  friend  than  any  other  agenc_\ .  It  secured  a  position 
for  him,  had  faith  enough  in  him  to  recommend  him  for 
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It,  and  has  been  interested  in  seeing  that  he  was  proper- 
ly protected  during  the  time  he  was  in  the  position.  He, 
therefore,  is  ready  to  take  the  employment  office  into 
his  confidence  where  he  would  not  do  so  with  others, 
and  we  are  thus  enabled  to  be  more  closely  in  touch 
with  activities  throughout  the  organization.  It  furnishes 
a  most  excellent  point  of  contact  for  the  management  in 
following  out  its  policy  of  "one  square  deal." 

\\  hen  workers 
re[)ort  grievances 
to  the  employment 
office,  they  know 
that  they  are  com- 
ing to  an  impartial 
agency.  Most  of 
the  m  pertain  to 
working  condi- 
tions,   but    t  h  e  v 
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OVERTIME  PASS- 


No. 

NAME 


1245 


THIS  SIDE  OUT 

1245 


No. 

NAME 


Each  employee  shall  puncb  only  hi! 


No  record,  other  than  the  clock  impriot.  Is  per- 
mitted on  this  cai-d,  except  when  an  employee  is 
worl<ing  away  from  his  base,  in  which  case  the  lime 
record  may  be  inserted,  but  these  inserts  will  be 
approved  by  the  head  of  the  department;  or  when  no 
employee  is  absent  from  duty,  in  which  case  reason 
for  absence  will  be  inserted  on  the  card  and  approved 
by  tiie  head  of  the  department. 

The  noon  hour  is  always  to  be  recorded  whether 
the  employ* 


;ards  will  be 


in  the  building  or  goes  out   fo 
lubmitted  to   heads   of  depar! 


TIME  C.\RD    .\M1    P.W    tOL'PON 


touch  all  phases  of 
the  worker's  life 
f  r  o  m  home  to 
health.  All  griev- 
ances are  taken  up 
with  the  proper  ex- 
ecutive and  the 
employment  office 
serves  as  the  peo- 
ple's lawyer  in  se- 
curing a  proper 
adjustment.  It  does 
not  start  out  with 
the  attitude  that 
the  foreman  is 
wrong,  that  t  h  e 
worker  is  wrong, 
or  that  anybody  is 
wrong,  but  as- 
sumes that  all  are 
right  until  an  in- 
vestigation proves 
otherwise.  It  often 
finds  that  the  two 


]iarties  who  apparently  are  on  opposite  sides  of  a  ques- 
tion are  both  right,  and  really  not  opposed.    A  slightly 
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different  method  of  presenting  the  subject  may  he  foi- 
lowed  and  harmony  restored. 

The  Edisox  Guide  Book 

Workers  when  engaged  are  handed  a  copy  of  "The 
Edison  Guide  Book"  which  relates  the  general  working 
regulations  of  the  various  industries,  and  points  out  that 
the  facilities  of  the  emplo\ment  office  are  open  to  their 
use  under  certain  conditions.  We  find  that  this  is  much 
sppreciated,  and  a  tremendous  growth  in  the  use  of  this 
impartial  agency  has  recently  been  noted. 
Tr.\nsfers 

A  centralized  employment  office  aff'ords  numerous  op- 
]'ortunities  for  transfers,  and  where  men  are  engaged 
and  do  not  fit  the 
first  position,  we 
frequently  transfer 
them  to  another 
and  then  to  others 
until  they  seem  to 
reach  the  right 
place.  In  case  any 
department  is  re- 
quired to  reduce 
production  and  has 
a  surplus  of  help, 
those  individuals 
are  returned  to  the 
employment  office, 
and  very  frequent- 
ly are  placed  in 
other  branches  of 
the  Edison  organi- 
zation. 

It  is  found  that 
frequently  workers 
become  dissatisfied 
w  i  t  h  their  posi- 
tions and  appl\-  at 
the  employment 
office  for  transfers. 
In  those  cases  we 
ask  them  to  take 
the  matter  up  with 
their  foreman  first, 
in  order  that  he 
may  be  kept  in 
touch  with  condi- 
lions  in  his  department.  If  the  cause  is  one  that  the 
foreman  can  correct,  this  results  in  a  solution  of  the 
I>roblem.  If  not,  he  .is  informed  of  the  possibility  of 
the  particular  individual  leaxing  and  generally  consents 
to  having  the  party  transferred  by  indicating  his  con- 
sent upon  the  proper  return  blank. 

From  the  standpoint  of  forms,  we  consider  a  trans- 
fer to  have  two  elements.  One  is  the  engagement  in  the 
department  to  which  the  individual  is  being  transferred, 
and  the  other  is  the  return  from  the  department  the  in- 
dividual is  leaving.  We,  therefore,  ha\  e  no  special  form 
for  effecting  a  transfer,  but  follow  out  the  same  methods 
to  place  the  indi\idual  on  the  pay-roll  in  a  new  dtpart- 
ment  and  remove  him  from  that  of  the  old  department, 
as  in  the  case  of  an  actual  engagement  from  outside  and 
removal.  All  notices  for  the  addition  of  individuals  to 
pay-rolls  and  the  removal  of  ])ersons  from  pay-roils  are 
issued  at  the  employment  office. 

The  issuance  of  passes,  bad.ges  and  tool  checks  at  tlie 
em])loyment  office  is  an  action  that  affords  an  excellent 
O[iportunit\  for  checking  the  handling  of  company  ])roi)- 
erty  and  going  the  limit  in  avoiding  loss  on  account  of 
per.sons  leaving.  It  practically  focusses  a  statement  of 
all  firojierty  in  the  hands  of  each  individual  at  the  point 
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where  he  enters  the  organization,  and  the  last  point  of 
contact  at  the  time  when  he  is  about  to  leave. 

Forms  for  the  \'.\Riors  E.\rPLOVMEXT  Oper.xtions 
\A  e  have  developed  a  number  of  forms  for  carrying 
on  the  various  operations  mentioned,  and  thev  are  re- 
quired to  be  much  more  elaborate  in  our  case  than  might 
be  necessary  in  industries  differentlv  organized.  Our 
operations  involve  a  great  diversity-  of  conditions.  The 
hours  differ  in  various  divisions,  the  products  are  total- 
ly unrelated  in  many  cases,  we  handle  workeis  of  all 
classes  from  chemists,  draftsmen  and  executives  to 
laborers  and  must,  therefore,  have  a  machine  that  quick- 
1\-  responds  to  pressure  from  a  great  many  different 
angles.  It  has  been  our  endeavor  in  developing  forms 
to  build  them  on  the  basis  of  the  logical  flow  of  in- 
formation, and  to  visualize  the  act  just  as  we  might 
visualize  the  performance  of  an  operation  on  a  piece 
of  steel  in  a  producing  department.  The  la}ing  out  of 
torms  and  their  flow  through  the  office  is  as  much  a  mat- 
ter of  planning,  scheduling,  routing,  etc.,  as  the  manu- 
facture of  storage  batteries  or  phonographs  in  a  manu- 
facturing division. 

So  far  as  the  result  of  setting  up  this  centralized  em- 
ployment department  is  concerned,  it  is  believed  that  the 
act  has  been  more  than  justified.  While  the  dejiartment 
does  not  claim  credit  for  having  accomplished  it,  the  fact 
remains  that  after  the  employment  and  personnel  depart- 
ment had  been  organized,  the  labor  turnover  of  the 
Thomas  A.  Edison  Interests  was  50  per  cent,  less  than 
previously.  This  was  due  to  a  large  number  of  diff'erent 
conditions,  yet  we  feel  that  the  setting  up  of  this  cen- 
tralized service  agency  played  its  part  in  bringing  about 
such  a  highlv  satisfactor\'  result. 


Let  Y©ur  Employees    See  Yomt  Sh©p 
By  B.  A.  Wack 

SOME  time  ago  I  happened  to  listen  to  the  story 
of  a  clerk's  successful  career.  Among  some  of 
the  things  he  said  were :  "Se\eral  \ears  ago  when 
I  first  accepted  a  position  my  duties  seemed  to  be  .so 
complicated  and  'tasteless'  that  I  had  a  notion  to  quit 
at  the  end  of  the  first  week. 

.\t  the  end  of  the  second  week  my  situation  was  still 
undecided.  A  paralyzing  hesitancy  had  occupied  m\' 
mind  and  I  experienced  a  difficulty  in  reaching  a  deci- 
sion as  to  whether  or  not  I  should  stay.  A  few  days 
later  something  happened.  My  supervisor,  guessing 
what  was  going  on  within  me,  asked  me  in  a  \ery  agree- 
able way  how  I  liked  my  work.  Frankly,  I  replied,  'I 
am  still  looking  for  light  on  the  subject.' 

"ily  work  consisted  of  estimating  and  describing  ma- 
chine parts.  My  employer  escorted  me  down  the  shop, 
e-xj^lained  to  me  the  how  and  why  of  everything,  .\fter 
he  was  through  he  ad\  i^ed  me  that  I  was  excused  from 
work  for  the  rest  of  the  day,  that  I  could  visit  all  the 
different  departments  and  observe  everything. 

"The  following  day  when  I  again  started  at  work  I 
found  myself  in  quite  a  different  disposition.  My  de- 
pressed feeling  disa])peared,  things  were  clearer  to  me 
after  looking  at  them  with  "my  own  eyes.'  The  interest 
I  took  in  my  work  ])rogressed  ever\  da\ . 

I  feel  convinced  that  this  department  \isiting  s\stem 
v,ould  do  its  bit  in  a  good  many  cases  and  I  suggest  to 
liiake  it  a  com]>any  rule  or  practice. 

Emplovers  are  anxious  to  get  competent  seivicc,  so 
w  hy  not  use  the  best  means  for  making  Iielp  competent  ? 
( iive  \our  employees  necessary  information  in  the  quick- 
est and  most  |)ractical  way,  and  you  will  eliminate  con- 
fusion and  incoineiiicnce. 
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III  lliis  installiiicnl  the  author  takes  up  the  work  that 
iiiu.fl  be  done  before  operations  can  be  standardized  and 
tasks  set — tlie  latter  are  one  of  the  cornerstones  of  his 
method  of  management.  Involved  in  this  work  is  se- 
curing the  necessary  knowledge,  making  this  knoivledge 
available  and  utilizing  all  the  knowledge  that  is  avail- 
able. Tests  made  by  untrained  persons  are  condemned 
as  (I  pure  u'aste  of  time  and  money. 

Mr.  Walter  N.  Polakov  is  a  consulting  engineer  spe- 
cialising in  the  niiiiiageiiieiit  of  poivcr  plants.     He  was 

XY  wilful  act  niu-t  have  a  preconceived  aim. 
Until  verv  recently  business  had  as  its  sole  aim 
the  securing  of  profit  through  marketing  a  coin- 
iiiudity.  The  satisfaction  of  the  needs  of  the  community, 
nation,  humanitv,  was  not  the  aim  but  merely  the  means 


cdniOted  III  Russia  and  Germany,  held  a  position  of 
shop  superintendent  and  chief  engineer  in  Russia  and 
was  also  instructor  and  con.^ulting  engineer  to  the 
Naval  Academy  at  Baku.  After  coming  to  this  country, 
and  prior  to  taking  up  his  own  practice,  he  was  con- 
sulting engineer  to  the  Board  of  Estimate  and  Appor- 
tionment of  New  York  City,  then  consulting  engineer 
for  the  Penn  Central  Light  &■  Power  Company  and 
later  on.  Superintendent  of  Power  of  the  New  York, 
New  Haien   and  Hartford  Railroad   Company. 

pnism  for  the  plan  and  its  working  for  an  aim.  Obvi- 
ously great  confusion  will  arise  in  such  a  case  when 
incidental  and  auxiliary  is  regarded  as  basic  and  essen- 
tial. Such  a  "system"  is  bound  to  degenerate  into  tire- 
some and  useless  ballast.    Thus  tests,  records,  etc.,  while 


w  ays  of  accomplishing  certain  work  are  useless  if  made 
out  merely  to  fatten  the  files,  and  are  decidedly  harmful 
if  carried  out  without  clear  understanding  for  what 
purpose  they  are  ultimately  to  serve. 

AI.AXAGEEIAL  MECHANISM 

With  this  word  of  warning,  I  will  outline  briefly  the 
two  sides  of  the  managerial  mechanism  that  prove 
successful  in  mastering  power  problems,  namely : 

A.     Securing  results. 

n.     Observing  results. 

The  process  of  securing  results  for  the  sake  of  sys- 
tematic presentation  should  be  further  subdivided  into 
three  distinct  steps : 

1.  Securing  the  necessary  knowledge. 

2.  Making  the  knowledge  available. 
V     Utilizing  the  available  knowledge. 


Broadh' 


Securing  the  Knowledge 
speaking,  there  are  two  wa\s  of  acquiring 


vvherebv  the  profit  could  be  obtained  by  supplying  these  invaluable  as  means  for  discovery  of  truth  and  best 
necessities.  Ergo,  the  cost  of  production  was  a  matter 
of  subordinate  importance  since  the  main  issue  was 
whether  the  difference  between  the  cost  of  the  product 
and  its  market  price  was  big  enough.  Working  along 
the  line  of  the  least  resistance,  more  attention  was  paid 
to  the  increase  of  this  difference  by  enhancing  prices 
and  stabilizing  markets,  than  by  a  reduction  of  manu- 
facturing expenses. 

The  war  brought  forward  a  new  aspect :  The  su- 
premacy (if  the  needs  of  the  community  to  those  of  an 
individual,  and  production  for  the  common  good  be- 
came a  ke\note  of  the  industrial  readjustments.  A 
task  of  such  magnitude  caused  the  shifting  of  the  cen- 
ter of  gravity  in  the  problem  of  industrial  management 
—that  is,  the  reduction  of  industrial  wastes  became  the 
predominating,  supermost  task.  As  long  as  this  is  done 
with  corresponding  decrease  of  production  cost  it  is 
obviously  to  the  mutual  benefit  of  private  enterprise  and 
the  country.  Whenever  it  is  not  so,  or  the  task  appears 
to  be  a  difficult  or  hazardous  one,  the  state  assumes  the 
risk  of  operating  the  socially  necessary  in- 
dustries. 

With  the  present  shortage  of  fuel  and 
corresonding  increase  in  the  cost  of  power, 
with  the  existing  possibility  of  curtailing  pro- 
duction due  to  lack  of  fuel,  not  to  inention 
the  co-existing  danger  to  the  health  and  well 
being  of  the  people,  the  problem  of  wise  mas- 
tering of  power  production  appears  in  all  its 
gravity  and  assumes  the  importance  of  an  in- 
ternational issue. 

As  I  have  tried  to  prove  in  the  preceding 
installments  of  this  series,  it  is  not  the  ex- 
cellence of  equipment  and  supplies  that  deter- 
mines the  results,  but  the  mode  of  their  use. 
In  other  words,  tJic  coordination  of  men's 
knoivledge  and  efforts  directed  to  the  attain- 
ment of  a  well-defined  high  aim  constitutes 
the  task  before  the  management  of  the  power 
industry  to-day. 

To  accomplish  the  above  task  we  evidentl\ 
must  have  the  plan,  the  aim  and  the  mechan- 
ism whereby  the  aim  can  be  attained  by  fol- 
lowing the  plan.  Yet  in  putting  this  scheme 
into  practice,  these  three  elements  become 
so  closely  interrelated  that  a  superficial  ob- 
server ma\-  fall  into  a  trap  and  accept  mech- 


I.MPROPER  IMPLEMENTS   L.ARGELY  CONTRIBUTE  TO 
LABOR  TROUBLES 


\'ote  the  same  man  shoveling  coal   with   the   regular    (loo  short)    shovel   and   straining 
his  hack,  and  compare  it  with  his  position  while  using  a  correct  shovel.     Calculate  out 
in    footpounds    and   calories    the    energy    wasted    by 
mismanagement 


through 
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FIG.   3.      MEN   RESTING   AFTER  CLEAXIXG   FIRES 


Thirty-two  hundred  pounds  of  clinkei 
out  dropping  steam  pressure.     What 


the  object  of  keeping 


knowledge.  The  fir.st  and  most  ancient  method  is  based 
en  belief  in  authority,  either  divine  or  human.  It  ma\^ 
he  ilhistrated  by  the  scholastici.sm  of  the  middle  ages  and 
the  method  of  teaching  in  our  pubHc  schools.  The  sec- 
ond, as  opposed  to  the  first  method,  is  based  on  the 
critical  stud\'  of  phenomena  in  accordance  with  the 
principles  of  scientific  analysis.  The  entire  progress 
of  our  life,  applied  and  pure  science,  is  based  on  the 
proper  use  of  this  method  as  a  tool.  Since  modem  or 
positive  science,  accepted  as  the  criterion  of  truth  is  our 
ability  to  foretell  the  occurrences  in  time,  space  and  ef- 
fect, the  difference  between  applied  and  pure  science  is 
merely  whether  or  not  we  can  influence  the  phenom- 
enon at  will.  We  can  foretell  the  sun  eclipse  as  pre- 
cisely as  turning  out  the  electric  light,  but  the  latter  we 
may  cause  at  will  by  turning  the  switch. 

Whereas  the  designers  of  power-plant  equipment  may 
justly  be  classed  as  engineers  working  on  a  scientific 


FIG.   4.      CONVENIENT   FORM    FOR   TlirE   STIUV    RECORD    (FRONT, 


basis,  inasmuch  as  the  exact  character  of  performance 
of  this  equipment  is  accuratel\-  predetermined  by  them 
before  the  drawings  are  sent  to  the  shops,  the  same 
could  be  said  of  few  managers  of  power  plants.  To 
predetermine  accurately  \vhat  result  can  actually  be  se- 
cured from  the  operation  of  a  given  plant  appears  to 
niany  as  idle  quest,  or  else  they  shrink  before  the  task 
involving  a  mass  of  detail  studies.  \Mierever  these  pos- 
sibilities have  been  determined  and  causes  producing  the 
most  favorable  results  clearly  established,  this  knowl- 
edge has  led  to  efforts  to  secure  the  results  for  which 
the  plant  was  built. 

The  degree  of  engineering  perfection  of  power  plants 
is  generally  reckoned  in  terms  of  thermod\namic  effi- 
ciency. This  criterion  alone  is  both  inaccurate  and  in- 
sufficient. It  is  inaccurate  inasmuch  as  the  inherent 
thermodynamic  efficiency  of  the  plant,  if  determined 
either  by  calculation  or  by  experiment  under  ideal  con- 
ditions of  a  test,  is  not  attainable  in  practise;  if  de- 
termined from  everyda}'  performance  it  is  short  by 
some  unknown  quantity  depending  chiefly  upon  the 
variable  human  element,  mode  of  operation,  etc.  It  is 
insufficient  since  the  conception  of  thermodynamic  effi- 
ciency does  not  include  the  '"time  element"  which  is 
the  chief  determining  factor  that  must  be  considered  in 
Dur  industrial,  commercial  and  social  lives. 
M.-\xiMUM  Thermodynajiic  Efficiexcy  No  Criterion 

Therefore,  to  accept  a  maximum  thermodynamic  effi- 
ciency of  which  the  plant  or  each  unit  of  a  plant  are 
capable  as  the  task  is  of  no  avail ; 

1.  Because  it  is  unattainable,  and  a  certain  gap  be- 
tween actual  and  ideal  wipes  out  the  dividing  line  be- 
tween the  best  possible  and  the  near-good  results,  the 
satisfaction  of  the  accomplishment  may  come  too  soon 
leaving  material  losses  unattended  to,  or  the  expecta- 
tions mav  be  placed  .so  high  that  attainment  is  impossi- 
ble under  the  existing  circumstances  which  produces 
dissatisfaction  and  discourages  further  efforts. 

2.  Maximum  thermodxnamic  efficiency  is  unfit  to 
be  a  criterion  of  quality  of  operation  because  frequently 
the  high  thermal  efficienc\-  involves  unwarranted  ex- 
penses for  its  attainment  or  overtaxes  the  operators  to 
an  inadvisable  degree. 

For  instance,  it  might  be  possible  to  secure  in  a  iioiler 
installation  a  thermal  efficiency  of  78  per  cent,  under 
ideal  test  conditions.  Yet  to  maintain  this  every  day 
ma}-  not  be  possible  due  to  frequently  and  widely  fluc- 
tuating load,  or  it  would  cost  many  times  more  to  regu- 
Ir^te  the  conditions  than  it  would  be  feasible  to  save 
on  coal.  Again,  we  may  find  that  al- 
lowing for  the  effect  of  all  influen- 
tial factors  we  can  maintain  74  per 
cent,  in  ever\day  operation.  In  this 
case  any  task  set  below  74  per  cent, 
would  be  a  deliberate  waste,  and  to 
set  it  above  this  mark  would  be  a 
foUv  as  it  may  be  reached  only  under 
an  accidental  combination  of  favor- 
able conditions  to  duplicate  which  is 
beyond  the  control  of  the  operators. 
From  this  standpoint  all  codes  and 
rules  for  conducting  boiler  and  en- 
gine trials  are  utterly  unfit  to  guide 
the  work  of  setting  standards  or 
tasks.  The  common  shortcdmings  of 
all  of  them  is  that  they  deplorably 
ignore  the  main  point — what  tests 
are  made  for. 

The  work  of  testing  boilers,  etc., 
is  not  infrequently  conducted  by 
young  college  graduates,  or  some- 
times by  the  boiler  room  force,  even 
in  the  |>lanls  of  reputable  companies 
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'l"he  data  thus  obtained  are  seldom  reliable  or  complete 
rmd  even  if  every  factor,  however  insignificant,  is  meas- 
ured and  recorded,  the  results  are  of  limited  value 
except  vvhen  such  a  test  occasionally  discloses  a  serious 
leak  somewhere  and  the  stej)  ma}-  be  taken  to  remedy  the 
isolated  cause  of  loss.    To  sum  u]i  the  matter: 

IxEXPERT  HoiiJCR  Tests  Wasteful  and  MisLEAnixr, 

A.  The  time  spent  and  expenses  incurred  in  con- 
ducting' tests  by  untrained  persons  is  a  pure  waste  and 
sometimes  harm  is  done  by  the  wrong  conclusions  de- 
rived. 

P).  Tests  that  are  made  without  keeping  com]>lete 
and  continuous  records  of  all  conditions  should  not  be 
urn  at  all,  as  the  results  cannot  be  duplicated. 

C.  Tests  that  are  not  supplemented  by  time  and 
motion  studies  on  the  men  attending  the  units  under 
test,  are  of  ciuestionable  value  inasmuch  as  the  most 
important  factor  is  thus  overlooked :  Whether  under 
everyday  service  it  is  feasible  for  the  men  to  duplicate 
the  test  conditions. 

D.  No  test  unless  it  is  checked  and  verified  b\'  cal- 
culation is  of  an\'  value;  moreover,  any  test  before  it 
may  be  accepted  as  correct,  should  be  checked  several 
times  by  repeat-tests  of  long  duration  to  ascertain  that 
the  results  once  obtained  can  be  duplicated  at  will. 

E.  If  the  object  of  a  test  or  time  study  is  the  dis- 
covery of  the  best  method  which  is  to  be  standardized, 
the  work  may  be  regarded  as  completed  only  when  the 
findings  are  reduced  to  such  plain  written  instructions 
that  an  average  employee,  after  reasonable  training  and 
demonstration  can  duplicate  the  required  results  at 
will. 

It    is    obvious    that    the    task    of 
securing  complete  and  reliable  infor- 
mation pertinent  to  equipment,  sup- 
plies and  men  is  the  most  exacting  ,^1,; 
function  of  the  management.      It  is  St^i 
more  than  testing  any  one  process  or 
performance,  or  time  study  of  any  5^ 
operation.     The  influence  of  one  or  t;*^ 
more  variable  conditions  on  the  pos-  gs 
sible  result  is  extremely  intricate,  but  |s 
it    appears    still    more    complicated  gi 
when  one  considers  how  many  vari-  "'- 
able  factors  of  both  psychologic  and  ^| 
physical   nature   must   be   accounted  "^i 
for  in  the  case  of  a  power  ])lant.  32 

Vet   the   difficulties   are    far    from  ""^ 

being  insurmountable  and  the  num-  0  = 

ber    of    observations    that    ma\'    be  '^'< 

sufficient    are    naturally    limited   by  | 

the    limitation    of    the   amplitude    of  2 

changes     within     its     minima     and  1 

maxima.  I 

Nevertheless,    the    nature    of    the  ^ 
work   of  obtaining   necessar\'   in  for-  :S 
mation,  without  which  the  manage- 
ment is  but   a  haphazard  undertak-  i   ; 
ing  and  the  results  but  a  source  of  °ii 
either    pleasant    or    unpleasant    sur-  sii 
prise,  is  such  that  this  zvork  cannot  u   ; 
and  must  not  he  made  a  part  of  the  ^ 
duties  of  some  pozver  plant  employee.  ^ 
The  nature  of  this  research  work  re-  ^ 
quires  (juite  definite  qualifications  of  3 
a  man  and  anyone  possessing  them  is 
too   valuable  to  be  engaged  in   anv 
routine  work.     Again  it  is  not  within 
anyone's  ability  to  do  justice  to  both  pjc   g 
research  and  executive  work. 


No  study  slioulfl  be 
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5      RECORD    OF    A    TEST    OF    A    GAGE 
made  unless  the  accuracy  of  all  instruments 
fied  before  and  after  their  use. 


I'dwer-Plaxt   Rese.\rcii    Max 
A  power-plant    research    man    must    be    scientifically 
trained    for   \igorous,    e.xact   and   minute   observations. 
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He  must  be  able  to  concentrate  liis  thoughts  and 
attention  on  one  specific  subject  at  a  time;  he  must 
have  a  broad  vision  and  vivid  imagination  He  should 
l)e  physicist,  mathematician,  economist,  somewhat  of  a 
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The  object  of  these  detailed  studies  of  all  power- 
plant  processes  and  operations  is  in  the  final  count,  the 
discovery  of  the  most  satisfactory  mode  of  operation. 
This  does  not  mean,  necessarily,  the  highest  therma- 
dynamic  efficiency,  as  that  ma\'  be  in- 
compatible with  economy,  safety  or 
h}giene.  I'inancial  economy  likewise 
may  not  be  the  object  for  the  sake  of 
w  hich  it  would  be  wise  to  overwork 
men  or  to  lose  the  good  will  of  the 
employees  and  consumers.  Again,  a 
power  plant,  whether  of  a  public 
utility  or  factory  or  in  an  isolated 
building  or  steamboat,  is  but  a  link 
in  a  great  productive  chain  holding 
the  economic  structure  of  the  coun- 
try together,  and  this  consideration 
cannot  be  lost  sight  of. 
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FIG.   /.      GRAPHIC   REPRESENTATION   OF  A   TASK   FOR   SWITCHBOARD  OPERATORS 
uld   be  consumed   in   proportion   witti   the   load    clianjiing   with   the   variations  of 


put  chiefly  because  of  the  dissimilarity  of  size  and  water  rate   of  units   installed 


poet  and  largely  a  p.sychologist.  To  fill  the  bill  is  not 
an  easy  job,  and  our  colleges  are  giving  little  help  in 
this  respect  as  their  programs  are  calculated  to  give  the 
students  ready-made  formulas  and  drill  them  in  admin- 
istering book-data  rather  than  to  cultivate  in  the  voung 
men  the  valuable  faculty  of  seeing  things  as  thcx  arc  and 
doing  them  as  they  should  he  done. 
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LOG  OF   A   TEST  CO.VDUCTEl)   TO  DETEK.MINE  THE   EFFECT   OF   WATER    LEVEL   IN    PONP 
ABOVE  THE  DAM  ON   AVAILABLE  HYDRO-ELECTRIC  POWER,  AND  REDUCTION 
OF  CAPACITY   OF   WATER  WHEELS  WITH    REDUCED   HEAD 


Making  L'.si-:  ok  Knowledge 

This  prime  function  of  management — securing  ac- 
curate information  based  on  facts  and  intended  for  use 
— is  obviously  a  prerec(uisite  to  what  may  be  called  an 
executive  function  of  making  proper  use  of  this  knowl- 
edge. No  amount  of  books  and  data  secured  elsewhere 
are  of  any  use  unless  the  etTects  of  co-relation  of  all 
local  factors  are  restudied  under  the  existing  circum- 
stances and  clearl\-  defined.  It  would  he  obviously  a 
tolly  to  expect  that  two  identical  boiler  installations  in 
two  different  jilants  would  be  able  to  show  identical  effi- 
ciency unless  load  conditions,  grade  of  fuel,  (|uality  of 
water,  method  of  maintenance,  practice  of  firing,  hours 
of  work,  frame  of  mind  of  jiersonnel  and  everything 
else  were  iilentical. 


Thorough  Knowledge  Gives  Basis 

FOR    St.\NDARDS 

The  first  use  of  this  thorough 
knowledge  of  What  and  Hoii}  as  ob- 
tained from  the  existing  plant  is  the 
determination  of  standards  for  ever\-  performance  and 
every  operation.  These  standards  should  be  modified  by 
the  above  considerations  and  their  relative  relation  on 
the  ultimate  result  re-studied.  When  this  is  done,  the 
second  step  is  to  determine  a  well  defined  task  for  eveiy 
emplo\ee.  This  task  idea  received  so  much  attention 
from  other  writers  and  is  sufficiently  well  known  to  all 
progressi\e  managers,  that  its  psy- 
chologic effect  need  not  again  be  dis- 
cussed here.  Yet  the  application  of 
the  task  principle  to  power-plant 
work  is  not  only  comparativeh'  new 
(the  writer  first  applied  it  about  15 
}ears  ago  on  board  ship),  but  some- 
what different  in  its  application  to 
the  power  plants  as  compared  with 
other  industries.  In  the  first  place 
a  task  is  a  definite  objective  or  aim. 
This  definition  often  creates  confu- 
sion, inasmuch  as  final  results  as  to 
cost  of  power  or  efficiency  of  a  jiroc- 
ess  is  taken  for  such  an  aim.  This  is 
true  only  insofar  as  it  applies  to 
those  who  have  full  control  and  re- 
sponsibility of  the  final  results.  The 
firemen's  or  switchboard  operator's 
task  cannot  be  based  on  cost  of 
steam,  or  k.w.h.,  or  even  efficiency 
because  many  factors  influencing  the 
final  result  are  beyond  the  control  of 
the  fireman  or  operator.  They  do 
not  buy  coal,  nor  direct  the  main- 
tenance work,  nor  specify  the  suiijilies,  yet  these  factors 
])lus  the  entire  polic\-  of  the  managemen!  may  render 
their  best  and  w^isest  elTorts  utterly  unproductive  of  re- 
sults. It  is,  therefore,  necessary  to  establish  delinitely 
what  are  the  conditions  over  which  a  man  in  a  given 
],osition  can-exercise  his  control. 

These  conditions,  once  determined,  are  studied  in  re- 
lation to  other  interfering  influences  and  their  efl^ect 
on  some  partial  result  is  noted.  If  this  work  is  done 
correctly  it  becomes  obvious  as  to  What,  When  and 
Univ  aiiNone  should  do,  and  how  his  work  contributes 
10  the  final  success.  The  task  of  a  fireman,  therefore, 
becomes  principally  the  adjustment  of  conditions  of 
combustion,  etc.,  in  acc(ndance  with  si)ccific  instructions 
stating  what  changes  in  the  jiosition  of  dampers,  speed 
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of  fan,  feed  of  fuel,  etc.,  siiall  be  made  for  even-  change  supplies  is  suggested;  equipment  is  added  or  altered; 
of  the  rate  of  steam  How,  etc.  If  supplies  and  upkeep  men  leave  and  new  ones  are  hired;  conditions  of  load 
are  standardized  and   instructions  made  out   correctly     change,  etc. 


and  scruplously  lived  up  to,  there  is  little  doubt  but  that 
the  results  will  be  gratifying,  and  ma\-  e\'en  fairly  be 
nieasured  in  terms  of  thermal  el^cienc\ . 

.Similarly,  a  task  for  a  switchboard 
attendant  is  specified  as  that  of  dis- 
tributing total  station  load  so-and-so 
among  so  many  units.  If  the  vacu- 
um, quality  of  steam  and  other  con- 
ditions be\ond  the  attendant's  con- 
trol are  as  specified,  we  can  measure 
his  efficiency  in  terms  of  pounds  of 
steam  per  k.w.h.  output,  though  it  is 
different  for  various  rates  and  char- 
acteristics of  the  load.  On  the  other 
hand,  if  the  fireman  adjusted  his 
draft  according  to  instructions  but 
was  misguided  by  a  defective  gage, 
or  the  switchboard  attendant  distrib- 
uted load  correctly  but  the  vaccum 
and  superheat  were  belcjw  standard, 
the  first  one  could  NOT  be  made 
responsible  for  poor  evaporation 
or  the  second  for  the  high-water 
rate  obtained  from  the  te>t. 


Every  change  requires  readjustments  of  methods 
which  were  correct  under  old  conditions  but  may  not 
be  any  longer  with  the  change.    Researches  must  be  car- 


Results  Ixdependent  of  Puvsicm. 
Effort 

In  still  another  respect  the  pow- 
er plant  task  is  different ;  the  qual- 
ity of  results  is  independent  of 
physical  efforts.  With  the  exception  of  a  small  number 
of  laborers  engaged  in  cleaning  and  hauling  all  other 
classes  of  work  are  of  such  nature  that  no  extra  physi- 
cal exertion  could  improve  the  economy  or  efficiency'  In 
fact,  almost  generally  the  reverse  is  triie.  Firemen  and 
coal-passers  have  less  coal  to  handle  with  high  evapora- 
tive efficiency  than  with  a  low  one;  cleaning  fires  and 
amount  of  ashes  to  be  handled  also  often  corresponding- 
ly decreases  with  the  increased  efficiency.  On  the  other 
hand  the  higher  degree  of  attention  required  to  regulate 
properly  the  operating  conditions  is  coincident  with  the 
loss  of  monotony,  use  of  judgment,  better  ph\-sical  com- 
fort and  infrequently  reduced  hours  of  work,  which  is 
equally  true  in  regard  to  firemen,  engineers,  and  switch- 
board operators.  As  to  maintenance  men  and  the  repair 
gang,  while  the  work  is  being  done  on  schedule  with 
carefully  regulated  inspection,  the  amount  of  rushed, 
hot  and  hazardous  work  under  breakdown  conditions  is 
practically  eliminated,  and  the  running  up-keen  work  is 
done  under  far  more  satisfactory  conditions  with  proper 
tools  and  materials  a\-ailable,  on  units  ready  for  work 
and  cooled  oflf ;  no  two-man's  job  rushed  unaided  b\  one, 
etc. 

The  final  peculiarity  of  task  work  in  a  power  pl;nit  is 
that  the  volume  of  the  output  being  independent  of  the 
employee,  in  a  well  organized  plant  no  extra  load  requir- 
ing additional  units  in  line  necessitates  more  physical 
strain,  as  the  dictates  of  high  economy  and  efficienc\- 
demand  that  only  a  certain  well  defined  number  of  fur- 
naces or  engines  should  be  attended  by  one  man. 

While  the  research  work  leads  thus  to  task  setting  and 
standardization  of  conditions  it  is  obviously  erroneous 
to  assume  that  this  function  of  management  is  purel\-  a 
temporary  one  and  once  the  work  is  done,  tasks  set  and 
all  details  standardized,  there  is  no  more  room  for  the 
research  man.  Outside  conditions  change  constantly. 
The  grade  of  fuel  that  was  used  is  no  more  attainable 
01   another  source  of  delivery  offered;  a  new  grade  of 


FIG.   g.      RESULT  OF  TEST   SIMIL.\S   TO   ONE  SHOWN    IX    FIG.   8. 
akes  possible  a  close  predetermination  of  available  water  power  for  the  ne.xt  24  hours  after 
e  of  rise  of  pond  level   was   observed   during  the   night's  shut   down.      Such  knowledge  is 
e   for   a   combination   steam   and    hydro-electric   plant   as   it   permits   planning   of    the   most 
Dnomical  distribution  of  steam  load,  higher  steam  economy  and   reduction   of  peaks. 


ried  out  constantly,  and  any  change  of  condition,  mate- 
rial, equipment  and  personnel  must  be  immediately,  pre- 
ferably beforehand,  called  to  the  attention  of  the  re- 
search man.  Moreover,  when  work  is  being  done  on  the 
basis  of  task-work-with-bonus  every  case  of  task  not 
being  lived  up  to  must  be  immediately  and  impartially 
investigated,  the  cause  of  trouble  found  out  and  if  in- 
dependent from  the  man  missing  his  task  because  of 
poor  supply,  planning,  equipment,  etc.  I,  it  must  be  rem- 
edied before  the  man  returns  to  work  next  day.  If  it  was, 
however,  the  fault  of  the  man,  the  facts  should  be  care- 
fully ascertained,  causes  determined,  and  an  instructor 
assigned  to  the  man  to  help  him  out  next  time.  A  slight 
indisposition  might  be  the  cause  of  the  man's  lessening 
his  attention,  and  good  adxice  as  to  hygiene  or  dietetics 
may  help.  It  may  be  a  case  requiiing  rest;  it  might  be 
the  beginning  of  a  serious  illness.  None  of  these  causes 
should  be  overlooked  and  it  is  the  job  of  the  research- 
man  to  study  all  such  and  similar  everyday  occurrences. 
Hence  the  work  of  research,  investigating  and  study  is 
not  a  temporary,  initial  one  but  is  permanent  and  indis- 
I)ensable  in  any  system  of  management  that  aims  to 
master  the  production  of  power  and  not  be  a  toy  of 
accidents. 

(To  be  continued) 


ENGINEERING  COUNCIL  is  compiling  a  calendar 
of  conventions  and  other  meetings  of  engineering  and  re- 
lated societies.  The  purpose  is  to  have  this  information 
collected  in  one  place  so  that  inquiries  from  societies,  in- 
dividuals or  publications  can  be  promptly  answered  and 
unnecessary  conflicts  of  dates  avoided.  To  assist  in 
making  this  calendar  complete  and  keeping  it  up  to  date, 
secretaries  of  engineering,  public  health  and  scientific 
organizations  are  requested  to  send  to  the  Secretary  of 
Engineering  Council  at  29  West  39tli  Street,  New  York, 
from  time  to  time,  information  about  the  times  and 
places  of  proposed  conventions,  annual  meetings  or 
other  meetings  of  special  importance. 
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l"lv)  Problom  of  Womoii  \{\  War  InduMry 

Will    VVniiv;u    \]o.    N(>o.:|,;.l    m    du  |i.isl:ry  ?      VVlv;,i  VViH     I'lioy    lio  Ncado-d? 

By  C.   1''     Kiiuoppel 


//oji'  »ia«.v  o/  Mj  liaz'c  facts  to  support  the  view  that 
thousands  of  zvoinen  zi-ill  be  needed  in  industry  before 
the  xi.'ar  ends'  Mr.  Knoeppel  gives  three  great  rea- 
sons: The  present  military  situation;  German  strategy : 
the  shipping  situation.  The  conclusion  cannot  be 
dodged  that  millions  of  women  must  actively  help  in 
war  pursuits.  Before  they  begin  this  work  millions  of 
niCH  now  in  trifling  or  non-essential  industry  must  be- 
come soldiers,  sailors  or  producers  of  war  materials. 
But  noiv  is  the  time  to  plan  the  training  and  safeguard- 
ing of  the  women  who  will  enter  later. 

'HE  first  question  to  answer  in  considering  this  great 
subject  of  women  in  industry  is  whether  or  not 
we  need  women  in  large  numbers.  If  not,  an\' 
extended  discussion  of  the  subject  is  unnecessary.  If 
we  do,  then  the  next  question  to  decide  is  whether  we 
need  them  now  or  will  later  on. 

To  answer  the  first  question,  three  important  and  vital 
frctors  must  be  taken  into  consideration  most  seriously. 

1.  The  present  military  situation. 

2.  German  strategy-. 

3.  The  shipping  situation. 

The  Present  AIilit.vrv  Situ.-vtiox 

German}-,  is  addition  to  controlling  the  destinies  of 
Au.stria-Hungary,  Turkey  and  Bulgaria,  is  to  all  intents 
and  purposes  mistress  of  Serbia,  Belgium,  Poland,  part 
of  France,  part  of  Italy,  Roumania  and  Russia.  The 
elimination   of  one 

enemy    after    an-   |'g::;:;;;;iiimm:;m;;;:;;;:;::iiMiiiim:iiiimmmZ;;i";iui;i:i;;ii;iinmi:mm:;mi;iiii;iiim 

other  gives  Ger- 
many access  to 
rich  deposits  of 
minerals,  oils,  vast 
wheat  fields,  and 
the  labor  of  con- 
q  u  e  r  e  d  areas 
through  deporta- 
tions. .She  has  sev- 
eral million  prison- 
ers of  war  who  are 
trained  men  and 
150     di\isions     of 

her  own  soldiers  taken  from  the  Eastern  front ;  she  can 
recruit  troops  from  the  captured  Eastern  sections  esti- 
mated at  from  500,000  to  several  million  seasoned  fight- 
ers, men  who  will  be  glad  to  fight  for  food  and  drink 
and  money  to  send  home.  All  of  these  forces  she  can 
concentrate  on  the  Western  front,  Italian  front,  or  both, 
sections  which  so  far  have  been  defended  admirably  by 
the  Allies. 

Can  Germany  break  through,  take  Paris  and  then  at- 
tack England?  The  foremost  military  expert  in  this 
country  states  that  the  result  on  the  Western  front  is  a 
military  stalemate;  that  it  had  been  demonstrated  that 
no  frontal  attack  by  either  side  against  the  other  can 
break  through,  nor  can  the  long  thin  line  be  turned  with 
Switzerland  at  one  end  and  Holland  at  the  other. 

Suppose,  however,  that  Holland  or  Switzerland  or 
both,  because  of  economic  necessity  or  other  reasons, 
are  forced  to  join  with  the  Central  Powers?  Is  this  an 
"mpo'^sible  outcome?     Not   if  one  interprets  correctly. 


Mr.  C.  E.  Knoeppel.  founder  and  president  of  the  firm 
of  C.  E.  Knoeppel  and  Company,  consulting  engineers, 
served  through  the  shop  as  molder,  draftsman  and  de- 
signer in  the  plants  of  several  representative  manufac- 
turing firms.  Later  he  became  an  expert  systematiser. 
After  specializing  on  analytical  zvork  in  factory  man- 
agement he  was  in  the  employ  of  a  number  of  industrial 
establishments,  and  was  associated  with  three  firms  of 
industrial  engineers.  This  cvperience  led  to  the  found- 
ing of  the  organication  of  consulting  and  management 
e.vperts  that  he  nozv  heads  and  directs. 

the  statement  recently  made  by  Sir  Auckland  Gedde.-:, 
-Minister  of  National  Service,  in  which  he  said  that  the 
disposition  of  the  German  Armies  on  the  British  front 
was  most  remarkable.    He  declared: 

They  have  placed  mass  upon  mass  and  Germany's  military 
object  ^yill  be  to  strike  at  England.  I  have  no  doubt  tha't 
Germany  will  strike  not  only  at  our  forces  in  France  but 
also,  if  she  can,  at  the  heart  of  England.  Men  in  enormous 
numbers  are  needed,  including  nten  up  to  50,  to  join  for 
home   defense. 

Nor  is  he  alone  in  this  concern,  as  is  evidenced  by  the 
statement  of  Major-General  Sir  C.  F.  N.  Macready, 
Adjutant  General  of  the  British  Army,  who  said: 

Every  man  that  can  be  spared  from  the  industries  is 
badly  needed.  Every  woman  that  comes  forward  helps  her 
country  by  releasing  a  man.  We  appeal  to  them  to  answer 
the  call. 

Can  Germany  be  beaten  economically?     Not  accord- 
ing to   Ex-Ambas- 

" ' ' ""' '" ' "         sador  Gerard,  who 

knows  the  situa- 
tion from  four 
years  of  first  hand 
stud}',  and  w  h  o 
states : 


ESTIMATE   OF   MAN   AND   WOMAN   POWER   IN  THE 
UNITED  STATES 

Available   for  war  and  war  industry  between  the  ages 

of  18  and  60 55.500.000 

Soldiers  and  sailors    5,000,000 

Men    and    women    needed    in    war    industry 

(ratio   6Y2   to    i)    32,500,000 

Total  needed  for  war   37,500,000 

Available   for  regular  pursuits    18,000,000 


There  is  no  chance 
of  starving  Germany 
and  there  is  no 
chance  of  winning 
through  a  revolution 
in  that  country; 
Germany  can  feed 
all  except  her  old 
people,  whom  she 
leaves  to  die ;  before  they  would  starve  themselves,  they  would 
starve  10,000,000  Poles,  5,000,000  l-'rcnchmcn,  2,000,000  Belgians 
and  2,000,000  prisoners  of  war ;  the  only  peace  she  would 
adhere  to  would  be  a  peace  that  really  gave  her  the  Victory. 

Mind  you,  he  said  this  before  the  capitulation  of  Roii- 
iiiania  and  Russia,  zvhich  places  the  Central  Pozvers  in  a 
much  stronger  position  than  before. 

As  a  result,  the  Kaiser  now  defiantly  shouts,  "we  want 
peace  and  shall  seek  it  but  the  victory  of  German  arms 
must  first  be  recognized." 

Even  if  Germany  gives  up  her  captured  territory, 
I'an-Germany  will  be  an  established  fact  ((Jermany, 
Austria-Hungary,  Turkey  and  I'ulgaria),  with  a  pojiu- 
lation  of  150,000,000,  cai)able  of  maintaining  an  army 
of  30,000,000. 

Truly  not  a  pretty  i)iclinc  when  we  see  after  nearl}- 
four  years  of  war,  a  successful  conquest  on  the  one  side 
and  a  successful  defense  on  the  other.  Let  us  inquire 
into  these  menacing  conditions  to  ascertain  the  cause. 
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(iFRM  ^N  Strategy  violated,  enabling  Germany  to  seize  Marseilles  and  Tou- 

,     ^     ■  Ion,  thus  cutting  France  off  from  the  Mediterranean; 

What   is  the  reason  for  the  above  condition.''     is  it  ^j^^^  Germany  is  to  be  left  free  to  deal  with  Spain  ac- 

niililarv  liieparedness?    Yes,  to  some  extent,  but  not  a-  ^^^.^-^^^^  j^   pj^^^g   alreadv   laid   down   and   outlined  by 

together.     ( iermany  planned  for  a  short  war  you  will  ^^^^^  p   Marcosson,  in  the  Saturday  Evenina  Post. 
remember,  but,  as  the  saying  is,  "got  left     and  had  to  Hellish    isn't  it? 

Dlan  all  over  again  and  build  a  new  machine. 

The  Allies  for  three  years  were  in  a  much  better  po-  The  Shipping  Situ.atiqx 

sition   from  the  standpoint  of  materials,  men,  money,  t;,j  „;,^ch  for  the  present  military  situation  and  the 

command  of  the  sea  and  ships.     Practically  al!  the  m-  ,easons  for  it.     I  dwelt  on  both  at  considerable  length 

ventions    now    used    in    warfare,    were    of    American,  jq  drive  home  the  seriousness  of  the  situation,  to  show 

French  or  English  origin.     This  country  when  a  neu-  ^i^^j   Germany,   stronger  than  ever,  will   take  a  lot  of 

Iral  was  a  gigantic  storehouse  for  the  Allies.  smashing  before  she  is  defeated,  to  indicate  that  both 

What  accounts   for  the  successful  conquest  of   Ser-  ^^.j^jg  _.,|^j-j  intense  effort   must  be  e.xpended  before  we 

bia,  Roumania,  Russia  and  part  ofltaly  while  Germany  ^^.;,|  ^^.j,^  j].,;^  ^^.3,. 

was    holding   the    Western    front?      German    strategy,  ]  f  all  the  Allies  were  at  maximum  efficiency  today  it 

nothing  more  nor  less,  a  fact  admitted  by  Lloyd-George,  „-ould  still  take  a  long  time  to  defeat  (jermany  decis- 

who  in  a  speech  on  November   12  last  said  that  after  jvely,  for  while  she  is  hanging  on  to  that  Western  front 

three  years  of  war  the  Entente  had  no  plan  of  strategy.  ^y]-,ich  experts  tell  us  cannot  be  broken  through,  she  is 

I    wish    every   one    could    read   that   admirable    and  consolidating  her  gains  in  all  captured  territories,  secur- 

illuminating    article    "Political     Strategy"    by    x\ndre  ^^^^  ^^^^  beneiits  therefrom   and  using  these  resources 

Cheredame  in  the  March  issue  of  The  Atlantic  Monthly.  .^g^\j^^i  the  Allies. 
He  says :  As  the  Allies  are  not  at  maximum  efficiency,  it  will 

A.S  a  matter  of  fact,  this  war  not  only  is  not  solely  a  ^^y^^  ^  longer  time,  estimated  as  from  three  to  seven 
military   and   naval   war,   it   is   in   addition,   a    geographical        ^^^.^    ^^^^^^^  ^j^^   reason   the   Allies   are   not   at  maximum 

war    an    ethnographical   war,   an    economic    war,   a    war   o»  -'^   ."  '  .      cf/rPC 

nat  ona"  psychology.     To  define  its  endlessly  complex  chrr-  efficiency   IS  SHIPS.     ,       ,        ,        .         ^^ 
acter  by  a  brief  phrase  which  includes  all  these  factors,  we  The  Germans  are  slowly  clearing  the  seas  ot   ships, 

may  say  that  it  is  war  of  political  sciences.  For  every  ton  of  shipping  built  by  the  Allies  and  neu- 

The'conclusion  and  findings  of  this  remarkable  man,  (,.3]^  ;„   J^j^^  t^g  submarines  sank  2.45  tons.     During 

who  has  studied  the  terrible  strength  of  Germany  for  20  jgj^_    j^e    submarines    accounted    for    6,623,623    tons. 

_\ears,  are  nothing  short  of   uncanny.     He  states  that  (^j-pat  Britain  and  this  country  built  2,703,275  tons, 
from  the  Battle  of  the  Marne,  down  to  the  offensive         j^g   sinkings,    so    far   this   year,    according   to    Mr. 

against  Italy,  a  period  of  38  months,  the  whole  strategy  p_  \y    Wilson,  American  correspondent  of  the  London 

of  Berlin,  based  on  a  plan\icvc!oped  in  1S03  or  .^j  years  ^^jjy  yVrw.?,  are  equivalent  to  three  large  ships  daily, 

ago.  was  as  follows:  or  21  per  week,  of  "over  1600  tons"  as  the  British  state 

I.    To  organize  an  immovable  offensive  on  tlic   Western  \^      7^5  average  citizen  ignores  the  fact  that  the  phrase 

front,  while'pretending  now  and  then  to  attempt  a  genuine  "q^^t-   i5oo  tons"   reallx'  means  about   5OOO  tons,   conse- 

attack.  ...        „  ouenth-  the  losses  as  indicated  bv  February  and  March 

1     To  carry  out  without  pause  a  series  of  circular  otfen-  >iuciii>_\    mv,  ■u.jv.j 

sives    against'  Russia,    Serbia    and    Roumania,    in    order    to  sinkings  ot  this  year  are : 

seize  one  after  another,  the  territories  of  those  states,  which  W'eekly     105,000  tons. 

are   essential   to   the   constitution    of   Central   Pan-Germany  Monthly 451. 500  tons. 

according  to  the  plan  of  1895.  „        .  \r        ^     '  r   irSnon   tnnc 

3,    To   take   advantage   of  these   successive   offensives   on  \  early    5,4I»,000  tons. 

the   Eastern   fronts,  to  go  to  the  very  vitals   of   Germany's  Here,  however,  is  the  thing  to  think  about.     W%en  the 

allies,  properly   so-called,   that   is  to   say    under   cover  of  i^i-j^ish  t^lk  of  tonnage,  they  mean  gross  tons.     When 

fh1re!ve^\iin^"El'  i::EriJi^Z  "  'otn'  -e  speak  of  tons,  we  mean  dead..ight  tons.     In  other 

ize   those   three   countries   militarily   and   economically   and  words,  a   5,000-ton  ship  as  the  British  talk  about  it,  IS 

to  the  precise  degree  and  in  the  precise  form  necessary  to  7.500-ton    ship    as    we    express    it.      Our    program    was 

bring  it  about,  that  even  at  need,  without  changing  their  (VoooOGO  tons  for  this  vear.  Mr.  Mark  Sullivan  of 
ancient,  names  and  the  frontiers  of  1914,  they  should  con-  ^'^^- ;  ,  .gdicts  that  it  will  be  3,000,000  tons,  or 
tribute  to  practical  purpose  and  almost  without  suspecting       ^oiiurs     picuiei.     uun     il  .,.        ;  ' 

it    to  the  constitution  of  Central  Pan-Germany.  2,000,000   tons    as    the    British    express    sinking.s_      The 

The  remarkable  thing  about  it  is  that  this  man  sub-  President  recently  expressed  his  gratitude  over  the  fact 
mits  a  copy  of  a  map  contained  in  a  booklet  published  tliat  \\e  would  produce  between  3,000,000  and  4,000,000 
in  iSqs  entitled  "Greater  Germany  and  Central  Europe  tons,  t^all  it  3,500,000  deadweight  tons  or  2,233,334 
•ibout   1950"  '  gross  tons.     If  Great  Britain  turns  out  its  normal  ton- 

'  The  similarity  between  the  map  of  1895  and  the  per-  nage  (it  produced  1,181  474  tons  in  1917 ),  there  will  be 
formance  of  1917  is  sufficient  evidence  that  there  was  3.514.808  gross  tons  between  us.  This  means  that 
more  to  it  than  jrist  the  military  aspect.  Plan  and  strat-  during  1918,  if  the  Germans  keep  up  their  presen  sink^ 
egy  are  responsible.    As  Cheredame  savs  :  ings,  for  each  ton  budt  1.51  tons  zi'dl  be  sunk,  or  i  93  '^ 

■^Thus   on   the   Eastern   front   they   have   stopped   on   lines       /  as  the  average  for  1917-191^.  _ 
laid   down    beforehand,    even   when    they   had   before   them  Consider  this  also!     It  takes  tour  to  ten  tons  Ot  Sltip- 

no  Russian  troops  capable  of  opposing  their  further  ad-  pjj.|„  jq  transport  and  maintain  One  .soldier  abroad.  The 
vance.     Our  map   also  enables  us  to   declare   on  the   most  ;g  ^^y,^^  tons.     To  transport  and  maintain  the 

':::r^  r::;^-:;^'  T^^'lL^f^ilS^^'t  army  Senator  McCumber  stated  we  would  need  abroa^ 
most  definitely  in  the  plan  of  180S.  —7,000,000    men— would    require    49,000,000    tons    ot 

This  fact  was  recorded  bv  Italian  aviators  November  shipping.  All  the  Allied  and  neutral  shipping  afloat  >s 
22,  and  confirmed  by  German  officer  prisoners.  i?,ooo.ooo  tons  zcith  the  submarines  slozvly  eating  into 

It  is  further  shown  that  the  Verdun  offensive  was  this  amount.  To  e\en  transport  and  maintain  an  army 
really  undertaken  to  offset  allied  plans  for  an  offensive  of  2,500,000  men— and  we  won't  do  our  share  with  less 
through  the  Balkans— the  1895  map  line  falls  short  of  —would  call  for  17,500,000  tons  of  shipping,  or  all  that 
Verdun  as  it  falls  short  of  Venice;  that  Portugal  is  to  is  available.  And  shipping  is  being  destroyed  twice  as 
be  detached  from  the  Entente;  th;it  Switzerland  is  to  be      fast  as  it  is  being  built. 
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If  we  cannot  maintain  a  big  army  abroad  through 
lack  of  ships,  at  the  present  rale  of  manufacture  enor- 
mous quantities  of  aircraft,  rifles,  locomotives,  trucks 
and  automobiles  will  pile  up  in  our  ports,  which  will 
bring  about  industrial  disorganization  and  compel  us 
to  stop  making  war  products.  All  of  which  shows  that 
the  key  to  our  successfully  waging  of  this  war  is  ships. 

The  neck  of  the  bottle  is  ocean  transportation,  for  we 
are  producing  war  materials  five  times  faster  (Collier's) 
than  we  can  transport  them,  and  yet  we  merely  talk  of 
discontinuing  non-essential  industries. 

We  are  going  to  get  the  ships,  they  will  be  built  faster 
than  the\-  are  sunk  and  when  we  have  them  we  will  put 
an  army  and  supplies  into  Europe  which  with  the  Allies 
will  put  over  the  knockout.  But  not  until  every  man 
and  woman,  ever}-  boy  and  girl,  every  grandrria  and 
grandpa,  has  done,  not  only  his  bit,  but  his  utmost  to 
win  the  war. 

So  you  see  that  from  the  standpoint  of  the  present 
military  situation,  the  superior  political  strategy  of  the 
Germans  and  the  lack  of  shipping,  a  long  and  bitter  war 
is  ahead  of  us,  requiring  millions  of  men  in  the  field. 

Let  me  give  you  an  idea  of  the  size  of  the  direct  and 
indirect  army  needed  to  wage  this  war  victoriously ! 

We  are  told  that  the  plan  is  ultimately  to  have 
5,000,000  American  soldiers  abroad.  It  is  estimated 
that  it  takes  Gyi  persons  on  farms,  in  mines,  on  rail- 
roads, in  ships  and  in  factories  to  maintain  a  soldier. 
This  then  means  an  army  of  37,500,000  persons. 

Statistics  show  that  there  are  in  the  United  States: 

45,000,000  persons  between  the  ages  of  18  and  45 
4,500,000  persons  between  the  ages  of  15  and  18 
6,000.000  persons  between  the  ages  of  45  and  60 


A  total  of  55.500,000  available  for  war  and  industry 
37,500,000  needed  in  war  pursuits. 


leaving  18,000,000  available  for  regular  activities. 

As  I  see  it,  the  abo^e  figures  answer  our  question  as 
to  whether  we  will  need  women  in  industry  or  not.  We 
will  need  them  in  increasing  numbers  before  Berlin 
capitulates. 

The  war  can  only  end  in  one  of  three  ways 

A.  Lose. 

B.  Draw. 

C.  Wm. 

If  we  lose,  the  women  need  not  concern  themselves 
about  going  into  industry — the  Germans  will  see  to  that. 
If  the  result  is  a  draw,  we  can  prepare  our  boys  and 
girls  for  the  supreme  struggle  in  about  25  years.  If  we 
win,  it  will  be  when  100,000,000  of  us  get  behind  the 
war  as  one  man. 

The  President  said  to  the  farmers: 

The  culminating  crisis  of  the  struggle  has  come,  the 
achievements  of  this  year  on  the  one  side  or  the  other  must 
determine  the  issue. 

May  the  Almighty  help  us  if  this  is  so.  May  we 
awake  to  the  seriousness  of  the  thing  and  kill  ofT  for- 
ever this  mad  dog  of  Europe  and  destroy  this  poison 
v/hich  would  set  the  world  back  100  years. 

There  must  be  no  draw.  We  cannot  lose  if  pos- 
terity means  anything  at  all  to  us.    WE  .MUST  WIN. 

How  long  will  it  take?  Colonel  Sir  Berkeley  Moyni- 
han,  C.B.,  Senior  Consulting  Surgeon  of  the  Royal 
Army  Medical  Corps  of  the  British  Army,  said  Novem- 
ber 8,  last  before  1500  physicians  and  their  wives  at  the 
Waldorf-Astoria  in  New  York: 

I  am  asked  how  long  the  war  will  last.  I  will  say  for 
America  that  the  war  will  have  just  begun  when  every  man 


of  military  age  shall  have  offered  his  life  to  his  country; 
when  your  wealth,  your  souls  and  your  honor  have  been 
offered,  when  you  have  mourned  your  dead  by  the  hundreds 
of  thousands. 

In  other  words,  this  war  will  be  won  when  all  have 
given  their  time,  their  money  and  if  necessary  their 
lives  to  the  cause.  Multiply  all  the  latent  ability  and 
resources  of  each  .American  by  100,000,000  and  what 
will  we  have?  The  Kaiser  in  exile!  If  not  he  may  de- 
cide to  move  his  capital  to  Washington. 

Are  Women  Needed  Ix  Industry  Now? 

\\  e  will  need  women  in  industry,  of  that  there  can  be 
no  question.  Do  we  need  them  now?  My  study  does 
not  indicate  this  but  it  does  indicate  conclusively  that 
later  on  we  are  going  to  need  them  in  increasing  num- 
bers, and  that  now  is  the  time  to  prepare  and  develop 
plans  and  policies,  so  that  when  we  begin  to  utilize 
their  abilities,  we  will  be  able  to  proceed  along  logical, 
fair  and  well  determined  lines. 

The  reason  that  we  do  not  need  women  in  industry 
now  is  simply  because  we  are  not  using  our  man-power 
to  the  greatest  extent  possible,  nor  as  efficiently  as 
we  can. 

Let  us  discuss  this  question  of  man  power  for  a  mo- 
ment. In  our  jails  are  men  who  could  be  put  to  work 
under  guard  either  in  industrial  or  agricultural  pursuits. 
Elderly  men  who  ha\'e  retired,  unless  physicalh"  unable, 
could  perform  work  of  a  light  character  in  shops  and 
offices.  There  is  still  in  this  country  a  greater  degree 
of  unemployment  than  is  necessary  and  men  who  have 
nothing  to  do  should  be  put  to  work.  Tramps,  street 
loafers  and  lounge  lizards  should  be  rounded  up  and 
put  at  productive  occupations.  Children  from  12  to 
16,  both  bo\s  and  girls,  could  be  given  something  to  do 
for  part  of  their  time  each  day.  Workmen  who  take 
time  oil:,  because  of  high  earnings,  should  be  appealed 
to  and  kept  busy  even  if  we  have  to  resort  to  penalizing 
them  for  failure  to  report  for  work.  Shifting  of  work- 
ers can  be  eliminated  by  joint  action  by  labor  unions, 
manufacturers'  associations  and  the  government. 

Men  in  clerical  positions  in  office  and  shops,  male 
waiters  and  elevator  tenders  in  hotels  and  clubs,  Pull- 
man porters  and  conductors,  taxi  drivers  and  porters 
at  the  depots,  and  thousands  of  men  in  all  walks  of  life 
whose  work  is  not  of  a  hard  physical  variety,  could  be 
utilized  in  the  army,  in  shops  and  on  farms. 

We  could  take  the  cripples  and  the  blind  and  teach 
ihem  to  be  helpful.  We  have  got  to  do  it  after  the  war 
— wh\'  not  now?  Also  there  are  several  millions  of 
male  and  female  enemy  aliens  who  could  be  placed  at 
some  form  of  work  under  guard.  We  can  also  arrange 
for  a  carefully  worked  out  and  properly  executed  plan 
of  labor  dilution  wherein  a  portion  of  the  force  in  an 
efficient  shop  would  be  pl.iced  at  the  di.sposal  of  a  less 
efficient  plant.  This  by  no  means  exhausts  the  list  of 
places  where  men  can  be  found,  whose  places  or  most 
of  them,  could  be  filled  by  women. 

In  short,  my  claim  is  that  we  should  first  use  the 
women  in  the  lighter  occupations  in  order  to  utilize  our 
man-power  properly  and  avoid  exploiting  women,  or 
putting  them  at  industrial  work  before  industry  is  ready 
for  them,  and  my  analysis  indicates  that  industry  is  not 
readv  for  them  as  yet.  By  ready  I  mean  providing 
safeguards,  proper  training,  careful  selection  and  the 
like.  This  leads  me  to  the  conclusion  that  we  need  a  pol- 
icy and  plan  of  action,  with  the  government  behind  the 
movement,  and  organized  labor  and  the  manufacturers 
of  the  countr\-  cooperating  to  the  fullest  extent. 
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A  /("i'  t^riiilical  (•(Hilts  to  he  looked  after  in  obtain- 
iuf/  efficient  eombuslioii  with  underfeed  stokers  includ- 
iny:  kind,  quality  and  characteristics  of  the  fuel:  thick- 
ness of  fuel  bed;  rate  of  feed;  formation  of  clinker: 
draft:  and  furnace  construction. 

Mr.  Russell  C.  Hiiie  /((7.s  been  connected  with  the  en- 
(lineerina  side  of  poiK'er  production  for  the  past   three 

ll|{X  (.■stimating'  the  national  wealth  of  the 
L  niteil  States  the  country  recognizes  coal 
a>  une  of  its  most  valuable  resources.  From 
the  engineering-  and  industrial  standpoint  it  is  of 
prime  importance,  for  without  this  form  of  fuel 
practically  no  industry  can  be  operated.  For  a  long 
time  people  have  realized  the  enormous  consumption 
of  this  commodity  and  have  recently  felt  the  pinch 
of  its  scarcity.  Due  to  the  present  international 
crisis,  however,  the  acuteness  of  this  situation  is  de- 
manding the  attention  of  everyone,  and  enormous 
expense  has  been  incurred  by  the  government  to 
obtain  expert  advice  on  the  analysis,  price-fixing  and 
establishment  of  the  so-called  "pools"  for  proper 
grading  and  distribution.  The  remainder  of  the  bur- 
den rests  \\ith  every  consumer,  to  use  carefully  what 
is  assigned  to  him  by  the  administrators. 

Furthermore,  the  general  trend  of  the  central  sta- 
tion industry  for  the  past  few  years  has  been  toward 
a  monopoly;  this  fact  being  indicated  by  the  gradual 
retirement  of  the  isolated  station  from  the  field  of 
power  generation.  It  is  difificult,  as  a  general  rule, 
to  obtain  sufficient  and  necessary  capital  for  the  im- 
provement of  any  industry  whatsoever,  if  the  rate  of 
return  is  low.  So  earnings  must  be  appreciable,  or 
the  cost  of  power  generation  must  be  maintained 
at  a  minimum,  for  rates  are  definitely  fixed  and  con- 
trolled. Analyze  the  cost  per  kilowatt  and  it  is  found 
that  the  largest  item  appearing  in  it  is  the  cost  of 
steam  generation,  and  of  this  50  to  /^  per  cent,  is  a 
charge  for  fuel. 

The  logical  deduction  presented  by  such  an 
analysis  seems  to  be  an  intioduction  of  some  ne^\ 
method,  or  a  change  in  method  of  operation,  whereby 
the  unnecessary  use  of  coal  may  be  reduced.  Per- 
haps such  a  thing  may  not  be  required  in  those  sta- 
tions that  are  efficiently  regulated.  Extreme  care 
exercised  in  the  operation  of  fires  may  solve  their 
problem  to  a  considerable  extent.  Granting  this 
possibility,  some  of  the  factors  which  afl'ect  the 
efficiency  of  combustion  are  here  presented,  but  it 
should  be  understood  that  the  formulation  of  any 
rules  of  procedure  in  combustion  engineering  pre- 
sents a  hard  problem ;  every  case  difi^ers  from  its  pre- 
decessor in  its  circumstances  and  details. 

Kind  .\xd  C'har.vcter  of  Fuel 
The  factor  which  deserves  initial  consideration  is 
the  kind  and  characteristics  of  the  fuel  which  is  used. 
Probably  the  easiest  way  to  become  acquainted  with 
the  dififerences  between  the  numerous  kinds  of  coal 
is  to  understand  the  various  sta,ges  through  which  it 
passes  during  its  formation,  and  the  classification 
which  results  from  its  position  in  the  transformation 
field. 

Recent     scientific     research     proves     the     following 


years.  During  that  tune  he  'il'hs  engaged  in  testing  and 
operating  neu'  installations  of  underfeed  stokers  for  the 
Combustion  Engineering  Corporation  and  ivas  in  the 
mechanical  testing  department  of  the  Midvale  Steel  & 
Ordnance  Company.  At  present  he  is  steam  and  com- 
bustion engineer  for  the  Consolidated  Gas,  Electric 
Light  and  Power  Co.,  in  Baltimore.  Maryland. 

fact.  Coal  is  originally  formed,  with  the  assistance 
of  pressure  and  heat,  from  organic  compounds  that 
are  the  principal  chemical  constituents  of  the  struc- 
ture of  wood,  leaves,  mosses  and  the  like.  The 
Uureau  of  Mines  has  plotted  the  position  of  almost 
every  coal  mined  in  the  United  States,  using  the 
trilinear  co-ordinates  of  carbon,  hydrogen  and  oxy- 
gen    Inspection  of  this  chart  shows  cellulose,  wood. 
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ST.\CKS     or     TT'VERK     PI..MES     BURNED     FROM     EFFECTS     OF     PL.\STIC 
CLINKER    FORM.^TIOX. 

spores,  mosses  and  so  forth,  at  the  extreme  right,  and 
pure  carbon  at  the  extreme  left.  The  region  be- 
tween cellulose  and  carbon  is  occupied  by  the  peats, 
lignites,  bituminous  and  anthracite  coals  in  the  order 
given,  showing  a  gradual  transformation  of  one 
class  to  the  other — until  the  anthracitization  point 
is  reached.  At  this  point  the  coal  line  deviates  some- 
what sharpl\-  from  the  otherwise  general  direction. 
Broadly  speaking,  there  is  a  loss  of  oxygen  and  gain 
in  carbon  content  as  the  coal  becomes  aged.  In  other 
words,  each  class  or  kind  of  coal  has  an  upper  and 
lower  carbon  and  oxygen  ratio — the  hydrogen  vary- 
ing within  a  small  margin — and  one  kind  of  coal 
differs  from  another  principally  as  a  result  of  chem- 
ical chan,ges  due  to  age.  The  composition  of  the 
bituminous  class,  based  upon  this  system  of  co- 
ordinates, varies   between   the   following  limits,  and 
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shows  the  reason  why  there  may  be  so  many  differ- 
ent varieties. 

C,  /^  to  92  per  cent. 

O.  21  to    2  per  cent. 

H,    4  to    6  per  cent. 
In  all  coals  there  is  present  a  varying  amount  of 
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COMBUSTION    CHAMBER,    SHOUl.Nl,    t.XCtSSUE    CLI.NKER    FOr.MATION 
AFTER    CO.VTIXUOUS    OPERATION    AT   22$   PER    CE.VT.    RATING. 
Xote  formation  on  side  and  front  wall,  tending  to  advance  into  the  fire. 

volatile  matter.  This  constituent  is  one  of  the  most 
important  factors  to  be  considered,  especially  when 
burning  bituminous  coals.  From  the  lower  to  the 
upper  limit  of  the  bituminous  region,  the  percent- 
age is  abnormally  high  but  diluted  with  non-com- 
bustible gases,  rendering  a  low  heat  content  per 
pound  of  volatile,  appro.ximately  5000  B.t.u.  Such 
coals  are  usually  rapid  burning,  high  in  ash  content, 
and  analyze  with  a  low  B.t.u.  per  pound  on  the  dry 


.'SANKORD-RII.EY    STOKER,    SHOWIXC,    PROPER,    UNIFORM    AIR    DISTRIBU- 
TION,   A    CONDITION    WHICH    MUST    BE    .APPROACHED   TO 
OBTAIN  EFFICIENT  RESULTS. 
Xote  continuous   ash    discharge,    eliminating  loss  of   steam    output,   due 
to   fact   that  no  time  is   required   to   stop   operation    for   dumping   periods. 

busis.  These  coals  closel>-  resemble  the  lignites  from 
which  they  are  undoubtedly  formed.  F'urther  transi- 
tion not  only  decreases  the  percentage  of  volatile,  but 
produces  a  change  in  its  character  for,  in  the  better 
grades  of  bituminous  coals,  a  concentration  of  resins 
and  tars  and  increase  of  the  richer  hydrocarbons,  pro- 
duces an  extremely  comijlex  nature  of  the  volatile  gases 
Jind  a  material  increase  in  heat  content. 

At  this  stage  one  recognizes  the  high  steaming, 
caking  and  coking  coals.  Such  changes  in  compo- 
sition  proceed    to   the    point    of    anthracitization,   pre- 


viously mentioned,  or  the  upper  limit  of  the 
semi-bituminous  region,  after  which  the  character  of 
the  volatile  becomes  much  more  simple,  and  finally 
assumes  a  state  of  almost  pure  methane  gas.  The 
heat  content  then  reaches  the  value  of  23600  B.t.u., 
which  partly  accounts  for  the  high  heat  content  of  semi- 


CHART  SHOWING  PERCENT.\GE  OF  VOLATILE  IN  COAL. 

bituminous    and    anthracite    coals    as    compared    with 
those  always  recognized  as  bituminous  proper. 

SlGXIFIC.\X-CE  FROM   OPERATION    St.AXDPOIXT 

Facts,  such  as  these,  have  important  significance 
from  the  operating  standpoint.  In  general,  as  the 
amount  of  volatile  increases,  the  overall  efficiency 
decreases.  Rapid  distillation  and  heating  occurring 
at  high  rating  periods  may  result  in  incomplete  com- 
bustion if  the  furnace  chamber  is  not  of  ample  size, 
or  if  the  air  is  not  properly  regulated.  The  volatile 
must  be  uniformh-  distilled,  supplied  with  the  proper 
proportion  of  air,  and  the  mixture  ignited  before  it 
reaches  the  tubes.  The  greater  the  amount  to 
handle,  the  more  intricate  is  the  problem,  and  the 
difficulty  is  increased  if  heavy  hydrocarbons,  tarry 
liquids  and  resinous  compounds  are  present.  This 
dictates  the  necessity  of  free  and  uniform  air  pene- 
tration, with  the  zone  of  combustion  near  the  grate, 
obtainable  onl}-  with  thin,  hot  fuel  beds,  free  from 
stratification  and  excessive  caking  action.  Further 
consideration  of  the  effects  produced  by  the  fuel 
upon  combustion,  brings  one  to  the  subject  of  ash 
content.  A  high  percentage  of  this  constituent  is 
very  undesirable,  especially  if  it  is  composed  of  sub- 
stances which  flux  easily  or  have  a  low  fusion  tem- 
l)erature. 

Practically  all  coals  clinker  more  or  less,  but  the 
size  and  rate  of  formation  increases  with  the  rate  of 
the  firing.  Thick  fuel  beds,  moreover,  show  a  great 
tendency  to  produce  clinker,  evidently  due  to  inade- 
quate air  supply,  which  permits  the  ash  to  mix  with 
](artially  burned  fuel.  The  result  is  fusion  due  to  the 
intense  heat  and  the  presence  of  fluxing  agents. 
Some  forms  of  clinker  allow  an  escapement  of  air 
through  them,  causing  a  deficiency  at  other  portions 
of  the  bed.  Other  forms,  known  as  plastic  clinkers, 
entirely  block  the  supply  of  air  by  forming  close  to 
the  grates  or  directly  within  the  combustion  zone  of 
the  fire.  Excessive  clinkering  not  only  increases  the 
loss  of  combustible  in  the  refuse,  but  limits  the  com- 
bustion rate  or  the  horse  power  that  can  be  devel- 
oped, and  lengthens  the  cleaning  period.  Moreover, 
the  heat  value  of  any  coal  depends  principall)-  upon 
the  amount  and  B.t.u.  content  of  the  volatile  and 
fixed    carbon.      As   the   ash    content   increases,   it    re- 
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■lUas^o  of  one   or  both   of  these  con- 
,^  itseh'  no  heat  value  whatever. 

Effect  uf  Sulphur 

Lastly  may  be  mentioned  the  effect  of  sulphur. 
Existint,'  in  a  free  stale,  it  has  a  small  heat  value 
when  burned.  i>ut  the  products  are  frequently  cor- 
rosi\e  in  attion.  <  »ther  forms  of  occurrences  are 
sulphates  of  calcium  and  sulphides  of  iron,  or  py- 
rites. This  latter  compound  is  the  agent  which 
assists  and  afiecls  the  formation  of  clinker,  and  par- 
ticularly is  this  true  if  the  tliickness  of  the  fuel  bed 
is  excessive. 

Therefore,  the  inhei'ent  and  burning  character- 
istics of  the  fuel  suggest,  in  a  measure,  the  method 
of  ojjerating  the  fires.  The  greatest  part  of  the 
effects  produced  b\-  such  factors  can  only  be  deter- 
mined by  experience  aofl  trial.  Many  of  these  results 
are  not  controllable  by  the  fireman,  but  there  are  a 
number  of  operating  conditions  which  must  be  care- 
fully adjusted  and  maintained  b\'  him  under  skillful  su- 
perintendence if  efficiency  is  to  be  increased. 

Thickness  of  Fuel  Bed 

One  of  these  controllable  factors  is  the  thickness 
of   the    fuel    bed.     The   depth   required    for   efficient 

combustion  is  a  variable  quantity,  de- 

pending  upon  the  kind  of  coal,  the 
draft  available,  and  indirectly  upon 
the  type  of  station  load.  Thin  fires 
are  always  conducive  to  good  results 
if  the  load  is  fairly  light  and  the  de- 
mand factor  constant.  They  require, 
however,  expert  attention  to  prevent 
the  formation  of  holes  and  admis- 
sion of  excess  air,  for  if  this  condi- 
tion results  to  any  great  extent,  it  is 
next  to  an  impossibility  to  maintain 
uniform  steam  pressure.  Should  the 
type  of  load  be  the  24-hour  variable 
load,  it  is  found  that  heavier  fires  are 
better,  as  they  are  capable  of  the 
high  heat  e\'olution  necessary  for  a 
sudden  steam  demand.  However,  if 
the  bed  becomes  too  thick  ior  the 
tuyere  pressure  available,  uniform 
combustion  is  impossible,  as  the  air 
will  pass  out  along  the  paths  of  least 
resistance.  This  condition  is  gen- 
erally indicated  by  the  alternate  for- 
mation of  "valleys"'  and  spots  of 
green  fuel,  known  as  stratification. 
The  absence  of  proper  combustii;>n 
throughout  the  bed,  and  a  non-uni- 
form mixture  of  volatile  and  air,  re- 
sult in  an  incomplete  combustion  of 
the  gases  distilled  from  the  fire,  in 
addition  to  the  fuel  which  remains.  It 
is  safe  to  say  that  heavy  fires  can  be 
carried  without  much  trouble,  when 
free-burning,  non-caking  and  low  ash  coals  are  used; 
provided,  of  course,  that  sufficient  pressure  is  avail- 
able from  tlie  fans,  a  most  important  detail. 
R.\TE  OF  Feed 

Closely  allied  to  the  subject  of  bed  thickness  is 
the  problem  of  the  rate  of  feed.     In  the  determina- 


rnaintained.  In  other  words,  just  enough  coal  should 
be  introduced  into  the  furnace  to  obtain  the  neces- 
sary combustion  rate  required  for  the  horse  power 
demanded  of  the  boiler.  A  rate  greater  than  this 
not  only  produces  an  increased  bed  thickness  and  its 


INSIDE    VIEW    OF     SANFORD-BILEY    UNDERFEED    STOKER. 
Xote   sliding   retort   sides   continually   agitating  the   fuel   bed  and   elimi- 
nating poor  air  distribution  due  to  clinker  formation  and  excessive  caking 
action. 

inherent  difficulties,  but  increases  the  loss  of  com- 
bustible in  the  refuse  and  necessitates  burning-down 
periods  with  a  reduction  of  horse  power  output. 
This  matter  of  satisfactorv  fuel  control  is  best  ob- 


MODEKX    IXST.\LL.\TION    OF    1 1    RETORT    T.WLOR    UNDERFEED    STOKER   EQUIPPED   WITH    STE.\M 
POWER  DUMP,  .\XD  DRIVEN  WITH    THE  REEVES   V.-\RI.\BLE   SPEED  TR-VXSMISSIOX. 
Fan   operates   at  constant   speed,    giving  a   method   of  obtaining  any   ratio   of  air   to   fuel.      Each 
unit  is  equipped  with  a  separate  air  duct  and  drive,  giving  a  most  flexible  arrangement, 

tained  when  the  stoker  drive  is  independent  of  the 
fan  drive,  for  only  then  is  it  possible  to  maintain  the 
correct  ratio  of  air  supplied  to  cOal  supplied. 

FoRM.\TiON  OF  Clinker 

Some  of  the  difficulties  presented  by  the  formation 
of  clinker  have  been  mentioned  in  a  previous  para- 


tion  of  the  maximum  rating  which  can  be  developed  graph,   and  it  now   remains  to  consider  further  the 

by  the  boiler  each   of  these   factors   must  be  taken  reasons  for  its  proper  removal.     Any  formation  of 

into  consideration,  for  a  variation  of  one  produces  a  clinker  allowed  to  remain  on  the  extension  grates, 

variation  of  the  other.     The  feed  should  be  so  ad-  not  only  retards  the  travel  of  the  fire,  but  prohibits 

justed   that   the  best   thickness   of  fuel   bed   \vill   be  the  proper  function  of  the  lower  rams.     As  a  result 
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of  this,  partially  burned  fuel  is  forced  over  the 
clinker  to  the  dump  trays.  This  condition,  together 
with  inadequate  air  supply  at  this  section  of  the  fire, 
accounts  for  abnormal  combustible  losses  in  the 
refuse.  A  great  deal  of  trouble  has  been  experienced 
with  formations  on  the  side  walls.  These  clinkers 
extend  over  the  end  air  plates,  creating  a  back  blow 
of  gas  into  the  fireroom,  or  reflecting  considerable 
heat  on  the  grates  which  will  eventually  be  the 
means  of  burning  them.  Since  the  air  is  usually 
forced  through  the  adjacent  tuyere,  there  is  a  general 
tendency  to  develop  blow  holes  at  this  location,  with 


the  result  that  the  fuel  fed  next  to  the  wall  fails  to 
burn.  Current  practice  suggests  the  installation  of 
ventilated  side  walls,  which  may  remedy  the  trouble  by 
preventing  fusion  of  the  clinker  to  the  firebrick. 

Such  is  the  nature  of  some  of  the  factors  deserving 
thought  and  attention  if  operation  is  to  be  improved. 
Engineers  are  beginning  to  realize  the  advantages 
of  flexibility  in  furnace  and  boiler  control,  and  a 
great  deal  has  been  accomplished.  Beneficial  results, 
liowever,  can  only  be  obtained  by  correlation  of  all  the 
influential  factors  and  this  requires  skillful  engineering 
b\  the  operating  crews. 
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Many  an  industrial  plant  receiving  and  scndiiiy  out  a 
number  of  freight  cars  each  day  has  faced  a  severe 
problem  this  past  Winter  in  facilitating  their  moz'ement. 
It  has  seemed  that  a  combination  of  unaccommodating 
switch  crews,  shortage  of  labor  and  severe  lucather 
had  conspired  to  make  it  difficult  to  load  and  unload 
cars  rapidly.  One  plant  sol'^'cd  the  problem  by  plan- 
ning the  handling  of  cars  and  setliug  »/>  standard  prc.c- 


I'.    l'',i;  1 ,1  la.m 

tice  instructions.     Mr.  Farnham  tells  how  it  was  done, 
gives  the  instructions  in  detail  and  shows  the  result. 

Mr.  Dwight  T.  Farnham's  industrial  experience  covers 
some  thirteen  years  in  a  number  of  plants  as  laborer, 
foreman,  superintendent  and  manager.  For  the  past 
four  years  he  has  been  engaged  in  industrial  engineer- 
ing zcork;  tieo  years  as  supervising  engineer  for  the 
Emerson  Company,  and  tzi'o  in  private  practice. 


IN  the  present  crisis  it  is  the  patriotic  dut)'  of  every 
man  responsible  for  the  administration  of  any  busi- 
ness to  assist  the  government  to  transport  mate- 
rials, food  and  man  by  doing  everything  in  his  power 
to  facilitate  the  movement  of  freight  cars.  Incidentally, 
those  in  charge  of  the  railroads  have  placed  penalties 
upon  the  undue  retention  of  rolling  stock  that  make  it 
very  expensive  to  be  unpatriotic. 

To  the  small  concern  handling  only  ten  or  a  dozen 
cars  a  da_\-,  jiatriotism  in  this  respect  is  comparatively 
simple.  The  large  plant,  receiving  30  or  40  loads  of 
material  and  supplies  and  25  or  30  empties  every  day, 
may  have  the  best  intentions  in  the  world  and  yet  every 
month  have  a  bill  from  the  railroads  for  special  and 
simple  debits  which  makes  the  general  manager  feel 
like  a  candidate  for  membership  on  the  German  general 
siafT.  .\lthough  he  argues  that  the  orders  he  gave  the 
plant  were  so  simple,  "Don't  keep  a  single  car  in  the 
yard  a  minute  longer  than  is  necessary."  "Unload 
everything  as  soon  as  it  arrives."  "See  that  the  switch 
crews  place  the  cars  where  they  can  be  loaded  with  the 
least  possible  delay,"  the  demurrage  mounts  up.  Fac- 
tory executives,  accused  of  negligence  and  even  of  in- 
subordination take  refuge  in  comiilaints  against  the 
switching  crews,  the   labor  shortage  and  the  v^eather. 


Even  if  it  is  granted  that  these  three  elements  have  been 
particularly  trying  this  winter,  it  is  hard  to  convince 
a  general  manager,  confronted  with  reports  of  cars  held 
on  factory  sidings  seven  or  eight  and  even  ten  and 
twelve  days,  that  what  has  happened  can  be  construed 
otherwise  than  as  "acts  giving  comfort  to  the  enemy." 
The  accompanying  charts.  Figures  i  and  2,  tell  the 
story  of  a  fight  which  was  nearly  lost.  The  event  is 
reminiscent  of  that  description  of  the  British  "who  al- 
ways lose  every  battle  except  the  last  one,"  showing 
as  it  does  the  struggle  against  increasingly  adverse  con- 
ditions which  were  only  conquered  by  the  introduction 
of  the  definite  methods  of  control  described  in  the  suc- 
ceeding paragraphs.  For  instance,  on  Figure  i  it  will 
be  noted  that  the  debits  incurred  whenever  a  car  was 
left  in  the  plant  more  than  48  hours  during  the  nine 
months  were  never  less  than  eighty.  The  system  de- 
scribed was  installed  early  in  Januar\-  and  in  spite  of 
the  fact  that  it  was  operative  only  for  little  more  than 
half  the  month  it  resulted  in  the  debits  dropping  to 
twenty-four.  In  February,  when  the  system  was  work- 
ing smoothly,  only  three  debits  were  incurred — a  reduc- 
tion of  96  per  cent,  over  the  best  month  under  the  old 
system.  On  Figure  2,  which  illustrates  conditions  pre- 
vailing on  the  other  railroads  entering  the  plani,  it  will 
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i>e  (ji)served  that  debits  reached  the  vanishing  point  in     modern  type  of   industrial  organization.     There  is  no 
P  ,         .  .  reason,  however,  whv  any  plant  whose  management  is 

^'  '"'"■'  The  Piaxt  and  Its  Executives  "«*  ^^^isfied  with  the  monthly  debit  report  should  not 

adopt : 
'i'lie  plant  in  question  wris  a  large  one,  covering  per-  j       jji^^  car  ticket,  which  contains  the  complete  his- 
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FIG.   I.      C-\R  DEMUKRACE  CHART. 

haps  ten  acres,  was  located  on  two  railroads  and  re- 
ceived a  varied  assortment  of  raw  materials,  fuels  and 
general  supplies.  From  10  to  20  cars  of  finished  product 
were  shipped  each  day.  Train  crews  in  the  employ  of 
the  two  railroads  did  all  the  switching  and  were  com- 
posed of  men  of  good  intelligence  who  usually  endeav- 
ored to  follow  directions  and  to  be  accommodating.  The 
shipping  clerk  and  his  assistant,  the  yard  boss  and,  in 
fact,  all  the  men  who  handled  the  detail  of  planning  and 
super\-ising  the  placement  of  the  cars,  and  who  were 
responsible  for  loading  and  unloading,  were  men  of  un- 
usual intelligence.  The  plant  executives  were  exceed- 
ingly anxious  to  do  everything  possible  to  carry  out  the 
orders  of  the  management  who  insisted — continually 
and  relentlessly — upon  cars  being  left  in  the  yard  the 
shortest  possible  length  of  time. 

In  spite  of  every  effort  made  to  carry  out  instruc- 
tions the  results  were  those  shown  on  the  charts.  A 
system  of  planning  the  loading,  installed  the  latter  part 
of  June,  gave  some  relief  in  July,  but  by  August  the 
balance  of  credits  over  debits  had  fallen  below  the  zero 
mark.  Special  debits  representing  cars  retained  five 
days  over  the  48  hours  allowed,  were  incurred  in  Sep- 
tember and  increased  until  November  when  22  were  in- 
curred on  one  road.  During  the  same  month  239  sim- 
];ile  debits  were  incurred  on  one  road  and  50  on  the 
other.  The  first  month  the  system  was  in  operation — 
for  a  part  of  the  month  only — special  debits  disappeared 
and  simple  debits  decreased  to  24  on  one  road  and  6 
on  the  other,  in  spite  of  the  almost  impossible  weather 
and  labor  conditions  existing  in  January.  In  February, 
under  the  same  adverse  conditions,  debits  were  de- 
creased to  3  on  one  road  and  to  o  on  the  other. 

The  detail  of  just  how  this  was  accomplished  is  ex- 
plained fully  in  the  standard  practice  instructions  given. 
In  explanation,  it  should  be  stated  that  the  plant  had 
been  operated  for  more  than  a  year  under  scientific  effi- 
ciency methods  and  possessed  a  well  developed  plan- 
ning department  under  a  chief  despatcher,  a  reservoir 
crew  subject  to  supervision  b}-  the  Employment  Man- 
ager and  various  similar  featiu-es  peculiar  to  the  most 


FIG.    2.      CAR   DE.MURR.\GE   CHART. 

lor_\"  of  each  car  set  in  the  plant  and  is  so  arranged  as 
!o  conserve  clerical  work  by  making  it  unnecessary  to 
record  the  car  number,  etc.  more  than  once. 
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FIG.  3.      CAR  TICKET  ISSUEIl  BY   V.\RD  BOSS. 

2.     The  priority  sheet,  which  brings  home  to  those  di- 
rectly responsible  for  the  loading  and  unloading — and 
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indirectly  to  the  tratilic.  purciiasing  and  sales  depart- 
ments— the  exact  and  relative  urgency  of  providing  for 
the  release  of  each  car  set. 

3.     The  SK'itch   list,   which    furnishes   the   switching 
crew  directions  in  writing  as  to  just  where  each  car 
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should  be  placed,  so  lixing  responsibility  for  error  and 
neglect,  by  providing  against  orders  impossible  to  fulfil 
and  against  misunderstandings  of  all  sorts.  When  com- 
pleted by  the  notation   upon  the  back  of   any  orders 


FIG.    5.      PRIORITY    SHEET    FOR    C.\RS — M.\nE    OUT    I.N'    TRITLICME 

which  could  not  be  carried  out,  and  the  reasons  there- 
for, the  switch  list  furnishes  a  complete  record  by  means 
of  which  the  railroad's  monthly  bills  for  demurrage  may 
be  decided  and  complete  e\idence  may  be  presented 
proving  any  necessity  for  changes  in  methods  of  freight 
handling. 

St.\ND.\RD   Pr.'\CTICE   IX.STRUCTION.S  FOR   P[..^NNINC.   C.\R 
JI-\X1)LIXG 

The   nationalization  of   the   railroads   with   increased 


•r.e. 


Switch    list 

IDATF       ^/T 


»4- 
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demurrage  charges  on  January  21,  as  well  as  motives 
of  patriotism,  make  it  imiierativc  that  no  car  be  kept 


in  the  }ard  any  longer  than  is  absolutely  necessary. 

To  secure  this  result  certain  fundamentals  must  be 
recognized : 

1.  To  prevent  cars  being  placed  where  they  cannot 
be  loaded  or  unloaded  at  all,  or  where  loading  or  un- 
loading is  needlessly  expensive,  it  is  necessary  to  plan 
the  placing  before  the  cars  come  in.  This  is  manifestly 
impossible  unless  information  as  to  what  is  coming  in 
is  available. 

2.  To  prevent  misunderstandings  'with  the  switch 
crew,  and  to  place  responsibility  in  case  directions  are 
not  followed,  orders  as  to  the  placement  of  cars  should 
be  given  only  in  writing. 

3.  When  it  is  impossible  to  load  or  to  unload  all 
cars  which  are  placed,  the  car  which  has  been  in  the 
yard  the  longest  should  be  taken  care  of  first. 

4.  To  prevent  cars  intended  for  other  factories  be- 
ing unloaded  by  mistake,  no  cars  should  be  unloaded 
unless  due  authorization  has  been  received  from  the 
purchase  department,  which  should  do  its  best  to  order 
in  such  a  wa}'  as  to  prevent  the  "bunching"  of  loads. 
The  traffic  department  should  assist  in  this  in  every  way 
possible.  As  long  notice  as  possible  should  be  given  the 
shipping  clerk  of  the  arrival  of  materials  or  sujiplies  in 
carload  lots,  and  the  reservoir  crew  should  receive  this 
information  early  enough  to  enable  it  to  plan  its  work 
effectively. 

5.  To  facilitate  procedure  the  following  instructions 
have  been  worked  out  after  consultation  with  the  vari- 
ous executives  involved : 

(a)  The  yard  boss — backed  up  and  aided  b\  the  su- 
perintendent when  it  is  necessary  in  order  to  secure  re- 
sults— will  each  morning  as  early  as  possible  ascertain 
what  cars  mav  be  expected  from  the  Jersey  Central, 
lie  will  enter  the  car  number,  initial,  capacity,  contents, 
kind,  and  date  due  in  the  yard,  of  each  car  on  a  separate 
car  ticket.  Figure  3,  and  will  hand  these  cards  to  the 
shipping  clerk  before  i  ]>.  m.  each  day. 

(b)  The  shipping  clerk,  or  his  as.sistant,  will  then 
note  the  fact  on  the  car  ticket.  Figure  3.  if  the  car,  in 
case  it  is  a  load,  has  been  released.  Figure  4,  by  the  pur- 
chase department.  If  it  has  not  been  released  he  will 
immediately  phone  the  purchase  department  for  re- 
lease and  \vrite  'phone"  in  the  space  provided.  All  ship- 
ment notices  should  be  filed  by  the  shipping  clerk,  who 
should  secure  a  written  confirmation  of  all  phoned  re- 
leases. 

(c)  The  shijiijing  clerk  will  then  note  on  the  car 
licket  the  track  and  station  where  the  empties  available 
for  loading  out  should  be  placed.  Meantime  it  is  ex- 
jiected  that  the  chief  despatcher,  having  consulted  with 
the  assistant  superintendent — and  with  the  superinten- 
dent when  necessary — will  inform  the  shipping  clerk 
\\hat  cars  alread_\'  in  the  yard  are  to  be  replaced  and 
where,  making  use  of  the  car  ticket  rack  and  priority 
sheet  in  so  deciding.  He  will  also  inform  the  shipping 
clerk  where  all  incoming  loads  are  to  be  placed. 

(d)  Once  a  tentative  decision  is  reached,  the  place- 
ment of  the  cars,  both  new  and  old  loads  and  eniplies, 
so  decided  upon  will  be  entered  on  the  car  tickets.  The 
shipping  clerk  will  also  note  the  fact  as  to  whether  the 
car  is  fairly  certain  to  be  loaded  lor  unloaded)  by  the 
usual  time  the  switch  is  made  by  the  railroad  crew. 

(e)  Having  planned  the  |)lacement,  the  priority  of  at- 
tention will  be  determined  by  sorting  the  car  tickets 
according  to  the  number  of  days  the  cars  have  been  in 
the  yard.  Tlie  car  niunbers.  location,  contents,  etc., 
are  then  entered  on  the  priority  sheet,  b'igure  5,  the 
loads  being  grouiied  together  according  to  the  <lays  the 
cars  have  been'  i)laced  and  the  empties  being  similarly 
grouped.  The  priority  sheet  is  made  out  in  triplicate, 
(,ne  co])y  going  to  the  yard  boss,  to  show  him   what 
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should  be  unloaded  first,  one  to  the  assistant  shipping 
clerk,  who  uses  it  in  planning;  his  loading,  and  one  to 
the  despatch  office. 

(f)  The  switch  list,  h'igure  6,  is  then  made  out  in 
triplicate,  one  copy  for  the  switchman,  one  copy  for  the 
despatch  office,  and  one  copy  for  the  assistant  yard 
boss  who  superintends  the  placing  of  the  cars.  At  that 
time  he  should  note  all  cars  not  placed  exactly  as  ordered 
on  the  back  of  his  switch  list,  giving  reasons,  and 
.should  tiu'n  it  in  to  the  shipjiing  clerk  as  soon  as  the 
switch  is  finished. 

(g)  In  case  of  the  ['.  R.  K..  which  switches  usually 
four  times  a  week  in  the  morning,  information  as  to 
what  is  to  be  placed  should  be  turned  in  by  the  yard 
boss  on  car  tickets  not  later  than  8:30  a.  m.  The  de- 
spatcher  and  shipping  clerk  will  prepare  a  switch  list 
for  the  P.  R.  R.  switch  crew  but  an  additional  priority 
sheet  need  not  be  made  out  unless  it  seems  desirable. 

(h)  The  car  ticket  rack,  which  is  used  to  facilitate 
sorting  car  tickets  according  to  priority,  etc.,  contains 
five  compartments  as  follows : 

1.  Cars  which  have  been  i)laced  one  day  at  time  of 
planning. 

2.  Cars  which  have  been  placed  two  days. 

3.  Cars  which  have  been  placed  three  daj's  or  more. 

4.  Cars  outside  the  yard  not  yet  placed  at  time  of 
planning. 

5.  Cars  which  at  time  of  planning  may  reasonably 
be  expected  to  be  released  at  ne.xt  switch. 

(i  I  After  the  switch  has  been  made  the  yard  boss, 
when  he  hands  in  his  corrected  switch  list  shall  go 
through  the  car  ticket  rack  and  correct  it,  putting  the 
cards  for  class  5  cars,  which  were  not  ready  to  go  out 
when  the  switch  was  made,  into  class  3  compartment 


or  wherever  they  belong,  and  sorting  into  class  i  the 
cars  which  were  previously  in  class  4  but  which  have 
since  been  placed,  making  necessary  changes  on  ticket. 

( j  )  At  the  time  he  redistributes  the  car  tickets  in 
the  lack  he  marks  on  each  card  the  date  the  car  was  re- 
leased and  the  day  it  left  the  yard,  together  with  the 
number  of  debits  and  credits.  The  total  number  of 
debits  and  credits  accruing  each  day  shall  be  entered 
in  a  book  and  charted  each  day. 

(k)  The  daily  car  report  for  the  traffic  department 
at  the  general  office  shall  be  made  out  each  day  by  the 
shipping  clerk  as  heretofore.  The  information  will  be 
taken  from  the  car  tickets. 

(i)  All  car  stations  shall  be  plainly  marked  with 
black  stencilled  figures  at  least  six  inches  high  on  a 
white  ground,  such  figures  being  painted  on  buildings 
where  possible  and  elsewhere  on  a  strongly  set  but  in- 
expensive sign  post.  The  station  numbers  shall  also  be 
shown  on  the  plant  map.  (  See  illustration  on  page  391.) 

If  every  manufacturer,  every  jobber  and  every  pro- 
ducer of  raw  material  will  have  a  chart  upon  his  office 
wall  showing  just  how  man}-  debits  are  incurred  daily, 
weekly  and  monthly,  he  will  devise  some  simple  system 
which  will  collect  the  facts  to  show  him  just  who  or 
what  is  responsible  every  time  a  car  is  held  for  more 
than  twenty- four  hours.  Once  the  responsibility  for 
inefficiency  is  placed,  in  most  cases,  inefficiency  ceases  to 
exist.  In  this  case  let  every  man  in  a  position  of  au- 
thority remember  that  every  time  he  keeps  a  car  a  day 
longer  than  is  necessary  he  is  robbing  himself,  or  some 
other  manufacturer  of  war  material,  of  just  so  much 
transportation  sendee,  and  that  he  is  hampering  the 
government  and  adding  to  the  duration  of  the  war. 
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Bf  Charles  L.  Hwbibard 


Tlic  application  of  rcfrigc rating  machinery  is  rapidly 
cxtcndinci,  and  today  it  is  not  at  all  niiiisiial  to  find 
such  a  plant  in  connection  ',cilh  the  pozcer  house  of  an 
industrial  establishment.  This  article  takes  up  the  ele- 
mentary principles  of  refrigeration,  offers  suggestions 
for  the  selection  of  a  system,  and  illustrates  and  de- 
scriljcs  the  principal  types  of  refrigerating   machinery. 

3HE  science  of  refrigeration  is  of  comparatively 
recent  date,  the  first  developmeiits  of  any  im- 
portance having  been  made  in  1834  when  John 
Perkins,  an  Englishman,  brought  out  an  ether  com- 
pression machine  which  embodied  the  principal  parts 
contained  in  the  refrigerating  machine  of  today.  Some 
little  experimenting  along  this  line  had  been  done  as 
early  as  1755,  but  nothing  of  an\-  real  value  had  been 
accomplished. 

The  first  ammonia  compression  machine,  recognized 
as  such,  was  invented  by  Carre  about  1855,  at  which 
time  the  Perkins  ether  machine  was  perfected  inde- 
pendently by  Prof.  Twining  in  America,  and  Harrison 
in  Australia.  Since  then  improvements  have  been  con- 
tinuous up  to  the  present  time. 

Elementary  Principles  of  Refriger.\tion 

The  principle  made  use  of  in  mechanical  refrigera- 
tion is  extremely  simple  and  may  be  described  briefly 
in  the  following  manner :  When  water  is  changed  into 
steam  a  certain  amount  of  heat,  called  the  "latent  heat 
of  evaporation,"  disappears,  being  used  in  the  work  of 
tearing  the  molecules  of  water  apart  and  expanding  to 
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a  greater  volume.  This  heat,  for  evaporation  under  at- 
mospheric pressure,  is  970.4  B.t.u.  per  pound  of  water. 
At  one  pound  absolute  pressure,  and  101.8  deg  F.,  tem- 
perature, it  is  1034.6  B.t.u.,  and  at  lOO  pounds  absolute 
and  327.8  deg.  F.  it  is  888  B.t.u. 

If  the  steam  is  condensed  by  passing  it  into  a  coil 
surrounded  by  cool  air  or  water  the  same  amount  of 
heat  is  given  out  again.  The  process  of  refrigeration 
is  that  of  removing  heat  from  the  substance  to  be 
cooled.  If  the  latent  heat  for  evaporating  water  could 
be  drawn  from  the  substance  to  be  cooled,  and  the 
steam  condensed  in  a  separate  receptacle,  we  should 
have  the  process  of  refrigeration.  Heat,  however,  can 
only  pass  from  a  higher  temperature  to  a  lower,  so  that 
the  temperature  of  the  substance  to  be  cooled  could 
nex-er  fall  below  212  deg.  if  water  evaporated  at  at- 
mospheric pressure  were  the  medium  used  for  .ib- 
stracting  the  heat.  Any  arrangement  of  this  kind  is 
evidently  entirely  impractical,  but  it  so  happens  that 
there  are  fluids  which  boil  at  a  much  lower  tempera- 
ture than  water;  anhydrous  ammonia,  for  example, 
has  a  boiling  point  of — 28.5  deg.  F.  at  atmospheric  pres- 
sure.    Hence,  if  this  be  allowed  to  vaporize  in  a  coil  or 
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other  chamber,  at  atmospheric  pressure,  its  latent  heat 
of  evaporation  will  be  drawn  from  the  air  or  liquid 
surrounding  the  coil,  and  theoretically,  heat  will  flow 
from  the  surrounding  medium  into  the  ammonia  until 
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FIG.     I.      DIAGRAM     ILLUSTRATING     PRINCIPLE     OF     COMPRESSION 
MACHINE    WITH    DIRECT    EXPANSION 

the  temperature  of  the  former  falls  to  28,5  deg.  F.  below 
2ero.  Here  we  have  conditions  which  are  suitable  for 
practical  application  and  which  are  made  use  of  in 
•commercial  refrigeration. 


FIG.    2.      DIAGRAM    SHOWING    THE    WORKING   PARTS    OF    A    DIRECT 
EXPANSION     COMPRESSION     SYSTEM 

Systems  of  Refrigeration 

The  two  systems  of  refrigeration  in  common  use  are 
l\novvn  as  the  "compression"  and  the  "absorption"  sys- 
tem, each  having  its  advantages  under  special  condi- 
tions. 

Both  of  these  s\  stems  make  use  of  the  elementary 
principle  above  described,  but  the  methods  of  bringing 
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this   about    are    characteristic    and    radically    different 
The  Comprf.ssiox  System 
This,  as  the  name  implies,  makes  use  of  a  nieciian 
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cation  is  illustrated  diagrammatically  in  Figure  i.  Re- 
ferring to  the  cut,  let  A  be  a  compressor  of  the  piston 
type,  B  a  coil  submerged  in  a  tank  of  running  water,  C ; 
D  is  a  receiver,  and  £  a  coil  enclosed  in  a  chamber  or 
room  F,  which  is  to  be  cooled  to  a  low  temperature  for 
storage  purposes.  In  operation  a  certain  amount  of 
anhydrous  ammonia  or  other  working  medium  is  placed 
in  the  receiver  D,  under  pressure.  The  expansion  valve 
V  is  opened  slightly,  and  as  the  liquid  ammonia  enters 
the  expansion  coil  £,  which  is  under  a  lower  pressure, 
it  at  once  vaporizes,  drawing  its  latent  heat  of  vapori- 
zation from  the  surrounding  air  in  the  chamber  F  and 
thus  lowering  its  temperature.  The  compressor  being 
in  action,  gas  from  the  coil  £  is  drawn  into  the  cylinder 
and  compressed  to  a  high  pressure,  then  forced  into  the 
condensing  coil  B.  This  being  submerged  in  cold  water 
lowers  the  temperature  of  the  gas,  which  under  the 
combined  effect  of  the  high  pressure  and  low  tempera- 
ture is  condensed  again  to  a  liquid  and  flows  into  the 
receiver  D ,  thus  completing  the  cycle,  A  system  of  this 
kind  in  which  the  gas  vaporizes  in  a  coil  located  in  the 
space  to  be  cooled  is  called  a  "direct-expansion" 
system,  A  more  accurate  representation  of  the  abo\e, 
ar.  applied  to  practical  work,  is  shown  in  Figure  2  the 
condenser  in  this  case  being  of  the  air-cooled  type 
instead  of  submerged  as  will  be  described  later. 

In  some  cases  it  is  more  desirable  to  place  the  ex- 
pansion coil  in  a  tank  of  brine  and  pump  the  latter, 
v,-hen  cold,  through  pipes  located  in  the  storage  space. 
With  this  arrangement  some  of  the  work  of  refrigera- 
tion nia\-  be  carried  on  while  the  compressor  is  shut 
down,  which  is  often  a  matter  of  convenience  in  case 
of  accident  or  minor  repairs.  This  system  is  illustrated 
diagrammatically  in  Figure  3,  in  which  letters  ^  to  £  in- 
clusive represent  the  same  parts  as  before.  In  addition 
to  these,  G  is  the  brine  tank,  H  the  cooling  coil  through 
\\-hich  the  brine  circulates  in  the  enclosed  space  £,  and 
P  the  brine  pump.  A  modification  of  the  above,  called 
the  "congealing  tank"  system,  is  frequently  used  in 
small  plants.  This  does  away  with  the  brine  pump  and 
cost  of  operation,  also  the  insulation  of  the  brine  tank 
and  piping. 

In  this  system  the  brine  tank  is  divided  mto  a  number 
of  units,  one  being  located  in  each  compartment  to  be 
cooled,  as  indicated  in  the  drawing.  An  expansion  coil 
is  placed  in  each  congealing  tank  and  the  heat  absorbing 
surface  of  the  tank  replaces  the  brine  or  direct  expan- 
sion coil  in  the  other  systems  described.  In  order  to 
store  more  refrigeration  in  the  comparatively  small  vol- 
ume of  the  tanks  a  weak  solution  of  brine  is  emploxed, 
which  freezes  and  takes  the  place  of  the  ice  in  the 
ordinary  refrigerator. 

The  Absorption  System 
The  absorption  system  is  illustrat- 
ed in  diagram  in  Figure  4,  and  is 
identical  with  the  compression  sys- 
tem shown  in  Figure  i,  except  the 
compressor  has  been  replaced  by  an 
"absorber,"  /,  liquor  pump,  K,  and 
"generator"  L.  In  operation  the  gas 
from  the  expansion  coil  £  enters  the 
absorber  /  and  is  dissolved  in  water 
which  is  kept  cold  by  means  of  a  coil 
through  which  cooling  water  flows 
from  an  outside  source.  The  solu- 
tion of  water  and  ammonia,  called 
"strong  liquor,"  is  then  pumped  into 
the  generator  where  it  is  heated  b\'  a 
steam  coil  which  drives  off  the  ammonia  gas  under  a 
iiigh  pressure.  From  here  on,  the  process  is  identical 
with  that  of  the  compression  systems  already  described. 
The   driving  off   of   the   ammonia   vapor   changes   the 


ically  operated  compressor,  and  the  method  of  appli-     strong  liquor  to  "weak  liquor."  which,  being  under  a 
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higher  iircssure  than  the  hquid  in 
the  absorber,  readil\  Hows  back  as 
incHcated. 

An  elevation  of  a  commercial  ab- 
sorption machine  of  standard  make 
is  shown  in  Fi,£:ure  5  and  illustrates 
various  details  and  attachments  not 
included  in  Figure  4  which  is  simpli- 
fied to  show  the  principle  only.  Re- 
ferring to  Figure  5,  gas  at  low  pres- 
sure from  the  expansion  coil  in  the 
brine  cooler  is  drawn  into  the  ab- 
sorber, and  the  strong  licjuor  thus 
formed  flows  into  the  "acjua  receiv- 
er" below.  From  here  it  is  pumped 
through  the  "e.xchanger"  to  the  gen- 
erator, the  former  transferring  some 
of  the  heat  from  the  weak  licjuor  to 
the  cooler  strong  liquor.  .Separation 
of  the  gas  from  the  water  takes  place 
in  the  generator  and  the  former  pass- 
es into  the  "rectifier"  which  removes 
any  moisture  which  it  may  contain 
and  discharges  the  dry  gas  into  the 
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condenser,  from  which  it  flows  in  the  form  of  a  liciuid  to 
the  "anhydrous  receiver,"  and  thence  through  the  ex- 
pansion valve  to  the  expansion  coil  in  the  brine  cooler. 
As  the  pressure  in  the  generator  is  higher  than  in  the 
absorber,  the  weak  liquor  is  forced  out,  passing  through 
the  exchanger  and  "cooler"  on  its  way  to  the  absorber. 
A  machine  of  this  type  will  operate  with  exhaust 
steam  taken  from  a  general  heating  s)'stem  under  a  slight 
back  pressure,  and  plants  are  also  operating  success- 
fully in  connection  with  the  Webster  and  Paul  systems 
of  heating.  The  only  power  required  for  an  absorption 
machine  of  this  form  is  that  necessary  to  operate  the 
ammonia,  brine,  and  water  pumps,  which  seldom  ex- 
ceeds one-third  horsepower  per  ton  of  refrigeration. 

\\"oRKiNG  Medium 
While  man\-  \olatile  fluids  are  theoreticall\  adaptable 
as  refrigerating  agents,  those  which  have  proved  most 
practical  are  anh)drous  ammonia  and  carbonic  anhy- 
dride. Although  the  same  principle  underlies  the  use 
of  all  such  fluids,  their  physical  properties  vary  and 
di  niand  ditterent   treatment  to  secure  the  best  results. 
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The    ordinary     working    iiressures     of     the     ammonia 
systems  are  from  lo  or  15  pounds  on  the  evaporating 
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side  to  220  pounds  or  more  on  the  condensing  side,  de- 
pending upon  the  requirements. 

Carbonic  anh\dride,  or  carbonic  acid  gas,  is  the  same 


FIG.    ^.      SECTION    THROVGH    COMPRESSOR    CYLINDER    SHOWING 
CONSTRUCTION    OF    VALVES    AND    PISTON 

gas  that  is  used  for  carbonating  mineral  waters  and  ton- 
ics and  is  put  on  the  market  in  steel  drums.  It  is  pro- 
duced in  the  process  of  fermentation  and  is  a  by-prod- 
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duct  of  breweries.  Its  method  of  use  is  practically  the 
same  as  with  ammonia,  aUhough  much  higher  pressures 
are  employed. 


Selectiox  of  a  System 

In  making  a  selection  between  the  compression  and 
absorption  systems  one  must  be  governed  by  local  con- 
ditions, such  as  cost  of  installation  and  ooeration, 
whether  exhaust  steam  is  available  as  a  bv-product,  size 
ancl  use  of  plant,  temperature  required,  etc.  It  may  be 
definitely  stated,  however,  that  while  the  absorption  and 
compression  systems  have  both  been  emploved  in  con- 
nection with  the  direct  expansion  and  brine  systems,  the 
former  is  used  more  frequently  for  extremely  low  tem- 
peratures and  the  latter  for  medium  temperatures.  Both 
systems  are  employed  in  cold-storage  warehouses,  some- 
times one  to  the  exclusion  of  the  other  and  sometimes 
:n  connection,  the  absorption  machine  being  used  for 
that  part  of  the  work  requiring  the  lower  tempcr.ature. 

In  freezing  fish  both  types  are  successfully  employed. 
In  abattoirs,  general  practice  makes  use  of  the  com- 
pression machine,  also  in  breweries  where  the  required 
temperatures  are  comparatively  high.  For  hotels  and 
restaurants,  on  shipboard,  etc.,  both  type;  are  exten- 
sively installed. 

The  absorption  machine  is  generally  considered  ^;o  be 
more  economical  than  the  compression  machine  when 
producing  extremely  low  temperatures,  under  which 
condition,  because  of  the  lightness  of  the  gas  under  the 
correspondingly  low  pressures,  the  compression  ma- 
chine loses  greatly  both  in  efficiency  and  capacit\-. 

\\hen  exhaust  steam  is  available  as  a  by-product. 
t!ie  absorption  machine  has  the  advantage,  as  the  com- 
pressor outfit  is  eliminated,  thus  simplifying  the  ma- 
chinery of  the  plant  as  well  as  reducing  the  cost  of 
power.  On  the  other  hand,  the  compressov  plant  mav 
be  operated  by  internal  combustion  engines  or  electric 
motors,  thus  doing  away  with  the  necessitv  of  steam, 
which  may  be  an  important  factor  in  deciding  upon  the 
type  of  system  to  be  employed  in  any  particular  case. 

DiSTRIBUTtNG  SYSTEMS 

Mention  has  already  been  made  of  the  direct-expan- 
sion, brine-circulating,  and  congealing-tank  systems  for 
the  distribution  of  refrigeration.  Here,  as  in  case  of 
most  mechanical  equipment,  each  system  has  its  ad- 
vantages and  disadvantages,  and  a  selection,  must  be 
made  which  most  nearly  fulfills  the  requirements  of  the 
individual  case. 

By   the   direct-expansion   method,   cold   is   produced 
just  where  it  is  required,  and  aside  from  the  saving  in 
power  necessary  to  operate  the  brine  pumps,  a  saving 
IS  also  made  in  the  cost  of  room,  foundations,  pumps, 
tanks   and  other   equipment   which   is   required    for   a 
system  of  brine  circulation.    On  the  other  hand,  direct- 
expansion    causes    frosting    of    the 
pipes  due  to  their  extremely  low  tem- 
perature  and   moisture   in    the    sur- 
rounding air.    This  not  only  reduces 
the  transmission  and  thus  lessens  the 
cooling  effect  in  the  room,  but  also 
cuts  down  the  vaporization  of  am- 
monia gas  and  may  cause  the  excess 
of  liquid  ammonia  to  flood  over  into 
the   compressor   or   absorber.     This 
difficulty  is  avoided  in  the  brine  sys- 
tem   because    the    expansion    coil  is 
submerged  and  frost  cannot  collect. 
A  practically  constant  back  ])ressure 
on  the  system  may  he  maintained  by 
regulating  the  flow  of  brine  into  the 
cooling  coils.    With  brine  there  is  no 
danger  of  the  ammonia  fumes  reach- 
ing the  cold  storage  space  due  to  leaks  in  the  piping. 
However,   the  objectionable   features  of  both   systems 
mav  be  reduced  to  a  minimum  by  proper  design. 
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The  congealing  tank  system  is  more  especially 
adapted  to  small  plants  like  refrigerators  and  cold  stor- 
age room  in  markets,  restaurants,  hotels,  dwellings,  etc., 
as   splitting  the  brine  tank   up  into   small   units   would 


FIG.    II.      DE    L.\   VERGNE    HORIZONTAL   DOUBI-E-.-VCTING   CO.MPRESSOR 
WITH    CORLISS    ENGINE 

tend  to  complicate  a  large  system.  As  the  weak  solu- 
tion of  brine  in  the  congealing  tanks  is  frozen  into  ice, 
sufficient  refrigeration  is  stored  to  last  for  a  considei'- 
able  period  when  the  mechanical  part  of  the  plant  is 


KKANGEMENT     OF     I.KDLANC     REFRIGER.MIXG 
MACHINE 

not  in  operation,  a  fact  which  particularly  adapts  it  to 
the  \arious  uses  above  mentioned. 

Power  Rkouiremen'ts  for  Refrigeration 
To  melt  one  pound  of  ice  at  ^2  deg.  F.,  into  water  at 
tlie    same   temperature,    requires    144    R.t.u.,    which    is 


called  the  "latent  heat  of  fusion."  The  "unit  of  refrig- 
eration" is  taken  as  the  amount  of  heat  absorbed  by  the 
melting  of  2,000  pounds,  or  one  ton  of  ice,  and  is  equal 
to  2,000  X    144  =  288,000  B.t.u.     When  the  capacity 


^rr.MERi^ED 


of  a  refrigerating  plant  is  expressed  in  tons  of  refrig- 
eration it  is  understood  to  mean  tons  in  24  hours,  and 
when  so  used  becomes  a  rate  of  refrigeration.  In  the 
case  of  n  compression  machine,  working  under  average 
C(5nditions,  one  indicated  horsepower  at  the  steam  cyl- 
inder will  produce  about  60  pounds  of  ice-melting  eflect 
per  hour  or,  0.75  ton  per  24  hours.  This  will,  of  course, 
\ary  somewhat  with  the  range  of  pressure  and  also 
with  the  size  and  type  of  machine.  Another  method  in 
common  use  is  to  provide  1.5  indicated  horsepower  per 
Ion  of  refrigeration,  which  is  slightly  more  than  the 
above,  the  average  of  the  two  being  about  1.4.  If  the 
machine  is  motor-driven,  the  efficiency  of  the  engine, 
generator,  and  motor  must  be  taken  into  account,  which 

1.2 
gives  appro.ximately  =:   1.8  indicated  horsepower 

])er  ton  of  refrigeration  at  the  generator  engine. 

Tvi'l-.S  OF  COitPRESSORS 

Space  permits  but  a  brief  mention  of  the  details  of 
equipment  which  go  to  make  up  the  commercial  plant. 
The  machines  illustrated  in  the  present  case  will  be 
those  of  representative  t\'pe  commonly  used  in  plants 
of  medium  and  large  size.     Smaller  machines,  and  those 
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of  a  portable  or  semi-portable  t\pe  will  be  taken  up  in 
a  following  article  devoted  especially  to  the  require- 
ments of  military  camps  and  marine  work. 

Ammonia  compressors  are  di\ided  into  two  general 


FIG.     14.      ATMOSPHERIC    CONDENSER 

classes,  double-acting  and  single-acting.  The  first  of 
these  is  made  both  vertical  and  horizontal  although 
more  frequently  in  the  latter  form.  A  topical  single- 
acting  machine  of  the  \ertical  type  is  shown  in  Figure 
6,  and  illustrates  the  relative  arrangement  of  compres- 
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sor  and  engine  cylinders  as  well  as  the  principal  details 
of  design.  Vertical  compressors  require  less  floor  space 
than  the  horizontal  type  but  are  less  accessible  in  case 
of  repairs.  This  form  of  machine  is  usually  provided 
with  a  "safety-head"  which  is  ordinarily  held  to  its  seat 
by  strong  coil  springs  as  indicated  in  the  illustration. 
In  case  an  abnormal  amount  of  li(|uid,  or  any  foreign 
substance,  enters  the  cylinder  above  the  piston,  the 
springs  are  pushed  back  and  the  head  released  without 
injuring  the  machine.  One  of  the  advantages  claimed 
for  the  vertical  machine  is  the  more  complete  expulsion 
of  gas  due  to  the  small  clearance  made  possible  by  use 
of  the  safet\-head. 

A  standard  form  of  double-acting,  belt-driven,  hori- 
zontal compressf)r  is  shown  in  Figure  7  and  a  section 
through  the  cylinder  and  valves  in  Figure  8.  The  ar- 
rangement of  the  valves  in  the  cylinder  heads,  and  the 
spherical  form  of  piston,  reduce  the  clearance  to  a 
minimum  for  this  type  of  machine.  Other  compressors 
are  shown  in  iMgures  9,  10  and  11.     A  .special  form  of 


refrigerating  machine,  in  which  water  is  used  as  the 
working  medium  instead  of  ammonia  or  carbonic  acid, 
IP  shown  in  section  in  Figure  12.  For  temperatures 
above  35  deg.  F.,  as  in  air  conditioning  and  the  cooling 
of  drinking  vvater,  etc.,  water  alone  is  used  as  the  cold 
carrier,  while  for  lower  temperatures  brine  is  used. 
The  principal  of  operation  is  simply  the  evaporation  of 
water  under  a  high  vacuum  produced  bv  steam  jets, 
supplemented  by  the  condensation  of  the  vapor  'and 
working  steam  and  the  removal  of  the  air  and  con- 
densate by  special  pumps. 

Referring  to  the  illustration,  a  mixture  of  return  and 
make-up  water  enters  as  shown,  and  in  passing  through 
the  horizontal  screen  is  divided  into  a  spray,  which  in 
falling  to  the  bottom  of  the  chamber  is  greatly  cooled, 
due  to  the  rapid  evaporation  caused  b\-  the  high  vacuum. 
The  steam  used  by  the  ejector  and  the  air  drav\-n  from 
the  evaporating  chamber  are  taken  care  of  by  a  con- 
denser and  air  pump  in  the  usual  manner.  The  cold 
water  or  brine  which  collects  in  the  bottom  of  the 
evaporator  is  pumped  through  coils  located  in  the  space 
cr  liquid  to  be  cooled  the  same  as  has  been  described  in 
the  case  of  the  compression  or  absorption  systems. 

Ammoni.^  Condensers 

.\n  important  element  of  both  the  compression  and 
absorj)tion  systems  is  the  condenser  for  cooling  the  am- 
monia gas  which  is  under  high  pressure  and  thus  chang- 
ing it  to  a  liquid.  Condensers  are  of  three  general  types 
known  as  the  "submerged"  (Figure  13),  "atmospheric" 
(Figure  14),  and  "double-pipe  (Figure  15). 

The  submerged  t^vpe  is  the  older  but  has  been  largely 
superseded  by  the  other  two  in  modern  practice,  ex- 
cept under  special  conditions.  It  is  lower  in  first  cost 
t)ut  does  not  give  results  which  compare  favorably  with 
other  types  on  account  of  the  poor  circulation  of  water, 
which  reduces  the  rate  of  heat  transmission.  This 
makes  it  bulky  in  size  when  compared  with  the  atmos- 
pheric or  double-pipe  outfit.  The  atmospheric  con- 
denser is  recommended  when  the  cooling  water  to  be 
used  will  deposit  scale  at  temperatures  below  100  deg. 
F.  This  form  of  condenser  is  usually  placed  upon  the 
roof  of  the  building  where  it  will  be  exposed  to  a  good 
circulation  of  air.  Special  means  are  provided  for 
causing  water  to  trickle  over  the  pipes,  which  cools 
them  by  the  process  of  evaporation.  The  double-pipe 
condenser  is  recommended  when  the  cooling  water  is 
used  for  other  purposes  and  where  it  does  not  contain 
scale  producing  properties.  The  absence  of  all  damp- 
ness and  dripping  makes  it  possible  to  place  this  con- 
denser in  anv  location  most  convenient. 


Human  Valuation 
By  George  Kingdon  Parsons 

The  numerous  ifujuiries  received  on  the  article  eiiti- 
lled  "A  Fair  Basis  of  Profit  Sharing,"  by  Mr.  George 
Kingdon  Parsons,  nhich  appeared  in  the  February  issue 
of  IxnusTRi.M.  M.XN.vGEMENT,  evidenced  such  a  great 
interest  and  desire  for  further  information  regarding 
the  detailed  methods  involved  that  rve  have  asked  Mr. 
Parsons  to  make  the  foUo-i'ing  explanation. — The  F.d- 
rroRS. 

ri\  1 1  K  relation  of  employee  and  employer,  and  the 
relation  of  worker  and  capitalist,  arc  at  the 
very  root  of  our  social  unrest.  In  my  article 
in  February  I  attempted  to  outline  a  fundamentally 
fair  and  rational  basis  for  the  apportionment  of  prof- 
its because  I  believe  some  such  mctho<l  must  be 
pursued  to  insure  the  stability  of  our  industrial  fab- 
ric. The  method  apportions  the  earnings  of  a  busi- 
ness equably  to  stockholder,  officer,  clerk  and  worker. 
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'l"lu-  atlinii't  is  to  rcwanl  the  acumen  and  judgment 
of  tlie  administrator  and  the  reliability,  loyalty  and 
industry  of  the  employees,  whether  in  the  office  or 
workshoji. 

The  example  used  might  be  considered  as  being 
composite,  the  figures  having  been  determined  as  a 
result  of  my  work  along  these  lines.  The  scores  of 
industries  in  which  I  have  had  experience  during  my 
professional  work  have  furnished  examples  of  ahnost 
e\er\-  variety  of  organization,  and  in  every  instance  I 
have  constantly  been  brought  face  to  face  with  the 
common  problem  of  adequate  and  satisfying  reward 
for  human  effort. 

This  problem  is  as  old  as  industry.  Our  profes- 
sional predecessors  have  contributed  vastly  to  the  ad- 
justment of  this  problem,  but  it  grew  so  rapidly  that 
it  was  impossible  to  keep  up  with  it.  Various  meth- 
ods for  rewarding  labor,  such  as  commissions,  piece 
work,  bonuses,  contracts,  etc.,  and  even  so-called 
jirotit  sharing  and  betterment  plans,  have  fulfilled 
their  function  more  or  less  satisfactorily,  but  when 
applied  by  those  unskilled  in  the  art,  great  injustices 
have  arisen  with  controversies  and  ultimate  defeat  of 
the  desired  end.  I  have  personally  studied  analytical- 
ly the  various  arbitrary  methods  of  profit  sharing 
and  find  that  nearly  every  one  of  them  has  defeated 
its  own  object  in  large  measure  because  it  smacked  of 
paternalism.  That  there  is  still  a  place  for  the  va- 
rious methods  of  wage  payment,  as  mentioned  above, 
cannnot  be  doubted,  and  yet  at  this  time  it  seems 
impossible  satisfactorily  to  adjust  wages  on  any 
basis.  The  method  as  outlined  in  my  article  is  al- 
most totally  free  from  the  features  which  have  de- 
feated previous  methods,  and  on  this  account  I  felt 
called  upon  to  present  it  to  the  thinking  administra- 
tive public.  I  termed  it  a  proposal,  yet  it  is  barely  a 
step  further  than  actual  methods  which  have  proven 
successful  in  practice.  This  proposal,  therefore, 
should  be  looked  upon  not  as  a  radical  thing  but 
merely  as  a  milestone  or  signpost  marking  a  distinct 
era  or  period.  The  real  virtue  of  the  new  method  is 
that  it  is  not  so  arbitrary  and  rigid  as  former  ones, 
but  lends  itself  to  the  fluctuating  conditions  which  so 
largelv  affect  industry  at  the  present  time. 

Elements  of  the  I-'xA^rPLE  Presented 

To  answer  some  of  the  specific  inquries,  I  would 
say  that  in  the  example  shown  the  estimated  total 
profit  of  the  business  would  be  $65,000,  made  up  of 
the  following  elements  based  upon  the  figures  from 
preceding  prosperous  years,  that  is,  the  normal  profit 
of  $25,000,  a  saving  of  $25,000  in  the  payroll  due  to 
elimination  of  drones  and  placing  of  each  employee 
in  the  position  wdiere  he  can  be  most  effective,  and 
an  additional  profit  of  $15,000  due  to  increased  pro- 
ductivity. This  is  certainly  a  very  conservative  esti- 
mate because  a  firm  making  a  comfortable  normal 
profit  finds  this  greatly  increased  with  a  moderate  in- 
creased production  of  output  on  account  of  the  rela- 
tive reduction  of  so-called  "overhead." 

Lest  this  seem  too  much  like  a  theory,  I  mention 
the  case  of  a  client  who  has  a  business  approximating 
the  size  of  the  one  in  the  example  and  who  adopted 
a  modified  form  of  the  proposed  profit-.sharing 
scheme,  together  with  other  modern  methods,  and 
was  surprised  to  find  that  his  profits  had  jumped 
from  a  maximum  of  $30,000  to  between  $70,000  and 
$80,000.  This  profit  was  largely  obtained  through  a 
checking  and  practical  elimination  of  the  so-called 
labor  turnover  (which  is  the  curse  of  most  business- 
es), together  with  proper  control  of  purchasing,  sell- 
ing and  manufacturing  methods. 


It  is  not  unreasonable  to  say  that  a  great  many 
businesses  at  the  present  time  hire  two  or  three  times 
as  many  employees  a  year  as  they  ever  have  on  their 
payrolls  at  one  time,  and  in  nearly  every  instance  it 
costs  the  firm  at  least  $50  to  educate  each  new- 
worker,  and  in  many  instances  this  cost  increases  to 
hundreds  of  dollars.  This  item  alone  if  eliminated  in 
the  average  business  will  pay  wonderfully.  This 
may  seem  an  extreme  statement,  and  yet  if  you  sit 
down  and  calculate  it  for  the  businesses  you  know- 
about,  you  will  be  surprised  to  learn  that  the  amount 
of  money  wasted  on  the  newly  hired  employees,  if 
rated  at  $50  to  $150  per  man,  will  in  many  cases  pay- 
six  per  cent,  on  the  invested  capital.  In  our  proposed 
scheme  lies  the  means  for  accomplishing  that  which 
has  never  been  gained  through  arbitrariness.  The 
importance  of  the  step  must  be  realized  when  the 
employer  takes  account  of  the  monies  paid  in  salaries 
and  wages.  These  are  almost  invariably  the  princi- 
pal items  of  business  and,  therefore,  are  w-orthy  of 
the  greatest  attention. 

The  evaluation  of  the  human  element  in  a  particu- 
lar business  cannot  be  determined  w-ithout  a  most 
careful  analysis.  It  is  apparent  that  it  depends  upon 
a  thorough  knowledge  of  the  fitness  of  the  employee 
for  the  position  w-hich  it  is  proposed  he  shall  fill  in  a 
particular  organization,  and  therefore  it  is  impossible 
for  me  to  answer  exactly  and  give  a  definite  rule  for 
applying  these  methods.  It  involves,  first,  a  thor- 
ough comprehension  and  anah'sis  of  the  industry^  as 
a  whole,  its  relations  to  its  competitors,  market,  etc.. 
and  a  careful  calculation  of  real  past  earnings,  capi- 
talization, invested  capital,  etc.,  in  order  that  we  may 
make  with  assurance  an  estimate  of  the  probable 
future  earnings  when  the  business  is  thoroughly 
modernized  and  when  the  employees  are  capitalized 
on  the  proposed  basis.  The  business  in  question 
must  have  a  complete  and  accurate  knowledge  of 
costs  and  production.  This  applies  not  only  in  the 
factory  or  workshop  but  with  the  salesman,  book- 
keeper, correspondent,  executive.  The  costs  must 
become  a  part  of  the  bookkeeping  in  such  a  way  that 
the  status  of  the  business  may  be  ascertained  at  very 
frequent  intervals,  as  it  is  not  practicable  to  defer  the 
payment  of  dividends  or  profits  to  the  ordinary  em- 
ployee because  he  does  not  have  the  capacity  for  sus- 
tained effort  and  deferment  and  because  his  tendency 
is  to  be  skeptical  and  fearful  lest  he  lose  his  return. 

iVPPRAISK.MKXT   oF  THE  EMPLOYEE 

The  other  great  branch  of  the  problem  is  the  ap- 
praisement of  the  employee.  The  ordinary  record  of 
past  experience  counts  for  something,  but  you  who 
are  employers  known  how  often  you  are  disappointed 
in  men  with  excellent  records  and  references.  You 
are  not  deceived  because  of  the  wilfulness  of  others, 
but  the  men  somehow  do  not  seem  to  turn  out  as 
satisfactorily  for  you  as  they  evidently  did  for  pre- 
vious employers.  The  reason  for  this  must  be  under- 
stood and  this  lies  very  deep,  often  even  being  hid- 
den from  the  mind  of  the  employee.  Probably  75 
in  industry  followed  their  occupations  from  circum- 
stances and  not  because  of  special  aptitude.  When 
we  realize  this,  then  it  is  more  apparent  that  the 
success  of  such  a  person's  effort  is  almost  wholly  due 
to  the  inspiration  and  satisfaction  with  which  he 
works,  and  this  leads  us  to  the  fundamental  under- 
standing that  is  embodied  in  the  statement  "When 
love  and  skill  work  together  expect  a  masterpiece." 

The  qualities  that  go  to  make  up  a  man  are  tre- 
mendously complex  and  yet  it  is  possible  by  close 
scrutinv  and  keen  observation  to  analyze  a  man  and 


Mav.  1918 


HUMAN  VALUATION 


401 


understand  him  more  clearly  than  he  sees  himself. 
There  are  certain  cardinal  mental  and  physical  char- 
acteristics which  can  be  determined  by  a  visual  ex- 
amination made  by  an  expert.  In  like  manner  can 
be  determined  the  mainspring  of  the  man  as  exem- 
plified in  what  we  ordinarily  consider  the  various 
parts  of  his  will,  or  those  factors  which  govern  his 
actions.  The  practical  application  of  these  studies 
taken  together  with  his  experience  and  history  is  then 
apparent.  Knowing  his  various  physical  and  mental 
characteristics  and  his  experience,  we  know  what  sort 
of  work  he  is  able  to  do.  Knowing  his  will  and  what 
might  be  termed  spiritual  characteristics,  we  know 
what  he  will  do,  provided  surrounding  circumstances 
permit.  With  this  in  mind  we  would  place  each  one 
of  our  present  or  new  employees  at  such  work  as  he 
is  best  able  to  do,  and  we  see  that  this  is  not  neces- 
sarily that  which  he  has  always  done,  although  in 
general  it  does  have  a  more  or  less  close  relation 
with  that.  Instances  to  the  contrary,  however,  have 
been  very  frequent.  One  example  in  particular  came 
under  my  observation.  A  number  of  years  ago  I  rec- 
ommended the  transfer  of  a  shopman  to  a  sales  or- 
ganization and  within  three  months  he  was  the  best 
salesman  that  the  company  had ;  as  a  superintendent 
he  had  been  only  ordinarily  successful.  Relatively 
this  difference  is  found  down  to  the  most  menial  posi- 
tions, and  the  plan  I  follow  is  to  endeavor  to  rear- 
range the  organization  under  consideration  in  such 
a  way  that  each  employee,  high  or  low,  shall  be 
in  such  a  position  that  iie  is  best  able  to  increase  the 
profits  of  a  business  with  advantage  to  himself. 

Dividing  Returns  Between  Employer  and  Worker 

I  aim  to  make  the  conditions  under  which  the  em- 
ployee is  to  perform  his  work  just  as  suitable  as  is 
practicable  for  the  work  in  question  and  to  provide 
insofar  as  is  practicable,  for  the  satisfaction  of  the 
human  requirements  of  the  individual  worker. 
Please  do  not  misunderstand  me;  I  do  not  mean  what 
is  ordinarily  called  betterment  work,  but  I  mean 
exactly  what  I  say,  that  the  employees  must  be 
surrounded  by  such  conditions  as  will  not  only  not 
grate  upon  their  sensibilities  but  will  tend  to  stimu- 
late and  promote  their  happiness  and  esprit  de  corps. 
I  then  provide  each  employee  with  the  means  to  se- 
cure such  information  or  education  as  he  will  require 
for  the  work  in  hand  and  with  such  tools  or  equip- 
ment as  are  necessary,  and  provide  the  management 
with  the  above  mentioned  means  of  determining  the 
cost  and  production.  Then  with  the  conditions  es- 
tablished and  the  worker  located  in  that  part  of  the 
organization  where  science  and  experience  tell  us 
that  he  can  be  most  valuable,  we  make  a  still  further 
study  of  his  living  conditions,  etc.,  and  determine 
what  he  must  receive  as  a  guaranteed  wage  or  draw- 
ing account  necessary  for  current  expenses  and  his 
own  fixed  charges.  At  the  same  time  we  pay  capital 
say  one-half  of  one  per  cent,  every  month,  and  we 
place  such  a  valuation  capitalized  in  dollars  upon  the 
employee  that  with  the  estimated  increased  earnings 
he  will  receive  a  suitable  stimulus  or  reward  for  put- 
ting forth  his  best  efforts.  In  this  way  the  invested 
capital  and  the  employees  (high  and  low)  receive 
currently  a  minimum  rate,  and  jointly,  if  success 
crowns  the  eflfort,  they  receive  an  additional  return 
apportioned  somewhat  as  in  the  example.  The  return 
to  the  individuals  should  amount,  as  stated,  to  from 
15  to  50  per  cent,  of  the  guaranteed  wages.  The  re- 
turn to  the  invested  capital  should  be,  as  stated,  from 
9  to  15  per  cent.,  as  compared  with  a  previous  aver- 
age of  7  or  8  per  cent.    The  further  great  gain  is  in 


the    stability   of   the   enterprise,   utility   of   purpose, 
mterest,  and  satisfaction  to  all  concerned. 

In  reading  the  above,  it  has  undoubtedly  seemed 
theoretical  and  Utopian,  but  it  is  not.  Separately  the 
things  which  I  have  mentioned  have  been  success- 
fully accomplished  in  numerous  instances  and  all  I 
propose  is  the  combining  of  them  and  applying  them 
completely  in  each  industry.  It  will  be  seen  that  this 
is  a  recognition  of  the  supreme  importance  of  the 
human  element  in  business.  To  bring  this  home  it 
is  necessary  that  we  evaluate  this  human  unit.  There 
is  less  and  less  room  to-day  for  the  proverbial  stone- 
faced,  hard-headed  boss,  but  there  is  every  room 
for  the  human  leader. 


"Passing  the  Buck" 

By  an  Engineer 

IN  your  April  issue  there  was  an  article  signed  "A 
Manufacturer,"  asking,  "What  is  the  fundamental 
principle  of  scientific  management?"  which  is 
worthy  of  careful  consideration.    The  answer  is  simple. 

The  fundamental  principle  of  scientific  management 
(if  we  are  justified  in  using  such  a  term)  is  exactly  the 
same  as  that  of  any  kind  of  good  management,  namelv : 
Authority  and  responsibility  must  be  centered  in  the 
same  individual.  The  authority  to  issue  an  order  must 
carr}-  with  it  the  responsibility  for  the  results. 

The  onh'  department  in  which  any  attempt  was  made 
10  apply  this  principle  of  management  at  the  beginning 
of  the  war  was  the  Ordnance  Department  under  Gen- 
eral Crozier. 

In  three  of  the  divisions  into  which  the  Ordnance  De- 
partment was  formerly  divided,  namely:  the  Small 
Arms,  Equipment,  and  Gun  Carriage  Divisions,  this 
principle  was  at  least  acknowledged  and  to  a  large  ex- 
tent acted  upon.  In  spite  of  the  criticism  that  was 
showered  upon  the  Ordnance  Department  and  which 
resulted  in  the  removal  of  General  Crozier,  these  three 
divisions  have  made  good  to  a  degree  which,  so  far  as 
I  can  learn,  has  not  even  been  approximated  by  any 
other  department  of  the  government. 

It  is  certainly  a  fact  that  if  all  the  other  war  activities 
had  been  carried  on  as  efficiently  as  these  have  been, 
and  had  gotten  corresponding  results,  we  should  not 
be  in  the  mess  we  are  in  today. 

^^'hy  under  these  conditions  it  was  necessary  to  re- 
model the  organization  of  the  Ordnance  Department  to 
conform  to  that  of  the  less  eflScient  departments,  I,  and 
many  others,  are  at  a  loss  to  understand. 

A  man  who  recently  spent  some  time  in  Washington 
investigating  the  working  of  some  of  the  departments, 
told  me  he  found  that  all  the  people  concerned  with 
supplying  the  army  had  very  specific  duties  or  "func- 
tions" to  perform.  One  group  had  to  find  out  where 
material  could  be  procured,  another  group  to  place  the 
purchase  orders,  another  group  was  to  see  that  the  ma- 
terial was  produced,  another  group  was  to  see  that  it  was 
inspected,  etc. ;  but  when  he  asked  what  individual  was 
responsible  for  seeing  that  a  specific  material  ivas  prop- 
erly contra^cted  for  and  delivered  he  could  not  find  him. 

I  contend  that  any  organization  which  does  not  clear- 
ly and  definitely  link  responsibility  with  authority  in  an 
unmistakable  manner  is  fundamentally  weak.  It  is  in- 
conceivable that  such  a  link  does  not  exist;  but  it  is 
also  a  fact,  that  if  an  intelligent  man  could  not  find  it, 
it  certainly  is  not  given  the  prominence  it  deserves. 

"Passing  the  buck"  may  be  an  interesting  game  when 
cverybod)'  plays  it,  but  when  we  are  at  war  with  a 
nation  that  is  so  organized  that  only  one  man  can  play 
it,  we  must  give  it  up  as  a  popular  pastime. 
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J'l-om  his  experience  in  a  flaiit  inannfacluring  elec- 
trical specialties,  the  author  describes  the  procedure  of 
ivritiiig  and  establishing  standard  practice  instructions. 
He  points  out  that  all  such  instructions  should  be  writ- 
ten by  one  person  to  have  them  uniform  in  viewpoint; 
should  be  based  upon  a  system  of  classification,  sym- 
bolirjalion     and    ituic.ving;     and    should    be    complete, 


that  is  without  the  omission  of  any  important  detail. 
Mr.  Willard  S.  Worcester  has  had  5  years  of  cost 
accounting  and  systematization,  the  first  two  of  which 
were  with  Price,  IVaterhouse  &  Company;  while  the 
other  three  have  been  spent  in  the  service  of  private 
corporations  including  the  Square  D  Company,  the 
firm  ivith  which  he  is  now  connected. 


I  HOUGH  the  advantages  of  standardized  factory 
methods  and  procedure  are  today  well  recognized 
by  progressive  managers,  many  factory  man- 
agements are  reluctant  or  indifferent  about  introducing 
any  greater  degree  of  standard  practice.  One  common 
reason  for  this  is  that  there  is  often  no  one  available 
with  the  time  and  ability  to  determine  what  changes 
should  be  made  and  what  the  standard  practice  should 
be.  Heads  of  departments  are  generally  too  busy  to 
take  up  this  kind  of  work  in  the  thorough-going  man- 
ner that  is  desirable.  To  many  managers,  the  cost  of 
securing  a  person  for  this  work  would  seem  an  unwar- 
ranted expense.  But  is  not  a  factory  likely  to  derive 
even  greater  advantages  from  this  kind  of  standardi- 
zation than  from  that  aimed  at  in,  for  example,  liuiE- 
studies?  Not  only  will  the  uniformit)'  resull  in  Ihc 
saving  of  time  to  employees,  but  it  will  bring  about  im- 
provement in  methods  having  an  important  bearing 
upon  the  general  efficient  running  of  the  plant.  Ef- 
forts toward  securing  a  greater  degree  of  standard 
practice — especially  in  factories  having  a  considerable 
number  of  departments  whose  work  is  closely  related 
and  which  are  called  upon  to  look  after  a  great  variety 
of  different  things — are  likely  to  be  decidedly  worth 
while. 

Putting  Standards  in  Practice 

Probably,  a  greater  drawback  in  the  minds  of  most 
executives  than  the  direct  expense  involved  in  revising 
the  practice  or  determining  what  the  standard  shall  be, 
is  the  trouble  and  confusion  incident  to  carrying  it  into 
effect.  Establishing  any  new  practice  involves  changes 
which  may  affect  a  lai'ge  number  of  employees  and 
necessitates  getting  every  one  to  do  his  part  in  a  way 
that  will  permit  of  the  smooth  running  of  all  the  re- 
lated features  of  the  new  procedure.  In  a  plant  where 
the  employees  have  not  acquired  the  habit  of  being  sys- 
tematic, or  where  they  have  been  habitually  left  to  do 
things  as  they  see  fit,  the  task  is  a  particularly  difficult 
one.  That  there  may  be  the  minimum  of  confusion  and 
delay,  it  is  of  the  greatest  importance  that  the  methods 
tollowed  in  instituting  standard  practice  be  most  care- 
fullv  considered  and  outlined  in  advance. 

Broadly  speaking,  there  are  two  methods  that  may 
be  followed  in  instituting  any  standard  practice.  One 
is  to  depend  upon  verbal  instructions;  the  other,  upon 
written  instructions.  To  obtain  the  best  results,  use 
should  be  made  of  both.  The  former,  especially 
in  the  form  of  conferences  of  heads  of  departments 
is  of  the  greatest  help  in  securing  the  coopera- 
tion of  those  who  will  be  called  upon  to  execute  the 
details  of  the  new  practice  and  in  serving  to  explain 
its  advantages  and  clear  up  misunderstandings.     Such 


conferences  will  do  much  toward  offsetting  the  imper- 
sonal character  of  an  order  in  writing. 

Personal  and  Written  Instructions 

To  be  lastingly  effective,  however,  personal  instruc- 
tions should  be  backed  up  by  written  instructions — 
hereafter  referred  to  as  standard  practice  instructions 
or  simply  instructions.  Verbal  instructions  are  more 
easily  forgotten,  disregarded,  or  misunderstood  than 
orders  in  writing,  and  do  not  carry  the  same  weight  as 
a  typewritten  standard  practice  instruction  signed  by 
some  official  of  the  company.  Moreover,  in  personal 
instructions  there  is  much  greater  liability  of  forgetting 
to  explain  some  important  detail. 

The  policy  of  avoiding  verbal  orders  is  not,  however, 
all  that  is  necessary.  That  the  full  benefit  may  be  de- 
lived  from  standard  practice  instructions,  there  should 
be  established  some  regular  procedure  providing  for 
their  preparation,  approval  and  issuing.  Otherwise, 
there  is  the  danger  that  foremen  and  heads  of  depart- 
ments will  find  themselves  swamped  with  a  great  quan- 
tity of  written  orders,  instructions,  routines,  etc.,  issued 
by  different  persons,  sometimes  contradictory,  often 
changed,  and  not  in  accordance  with  any  uniform  or 
well-considered  system.  Under  these  conditions,  it  is 
no  wonder  if  foremen  hesitate  about  looking  through 
their  mass  of  papers  whenever  any  unfamiliar  situation 
arises. 

This  was  the  condition  which  had  been  reached  by  a 
moderate-sized  factory  manufacturing  electrical  spec- 
ialties. The  management  had  been  making  special  ef- 
forts to  improve  and  standardize  its  methods  and  had 
adopted  the  policy  of  always  incorporating  in  writing 
any  new  standard  practice  affecting  several  departments. 
This  was  important,  for  it  was  necessary  to  secure  ade- 
quate control  over  a  very  great  variety  of  work.  The 
company's  monthly  sales  averaged  about  300  different 
items  of  merchandise.  To  manufacture  these  it  was 
i;ecessar\'  to  carry  a  stock  of  more  than  2000  different 
kinds  of  raw  material  and  finished  parts,  over  one  half 
of  the  finished  parts  being  manufactured  in  the  plant 
before  entering  into  assemblies.  After  a  year  and  a 
half  of  efforts  in  the  line  of  standardization  and  per- 
fection of  a  system  to  meet  this  complicated  situation, 
many  satisfactory  results  had  been  obtained.  But 
things  were  far  from  running  smoothl}".  Foremen  were 
willing  to  cooperate,  but  there  was  such  a  multiplicity 
of  varying  conditions  to  meet,  that  it  was  not  surprising 
tliat  there  were  constant  delays  encountered. 

A  Concrete  Case 

To  take  a  concrete  case :  suppose  an  assembly  depart- 
ment discovered  certain  purchased  parts  to  be  defective 
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after  these  had  passed  inspection  and  been  charged  from 
the  stores  department  against  the  production  order  for 
which  they  were  to  be  used.  In  a  case  Hke  this,  it 
would  be  necessary  to  notify  the  cost  department,'  so 
that  the  production  order  might  not  stand  charged  with 
the  cost  of  these  parts.  The  purchasing  department 
should  also  be  notified  so  that  provision  might  be  made, 
.  if  possible,  for  charging  the  vendor  for  the  defective 
material;  the  attention  of  the  one  who  inspected  the 
parts  should  be  called  to  his  carelessness;  and  some  dis- 
position would  have  to  be  made  of  the  defective  ma- 
terial. If  the  foreman  took  the  time  to  look  through  his 
collection  of  routines,  he  could  probably  find  something 
that  would  cover  such  a  situation,  but  even  then  he 
would  probably  find  that  his  instructions  were  not  ex- 
plicit enough  to  cover  all  details  of  what  was  necessary 
to  do.  If  he  relied  on  his  own  judgment,  he  would  take 
much  extra  time  in  deciding  in  just  what  wav  to  notifv 
the  various  departments  and  what  to  do  with  the  mate- 
rial. The  other  departments  involved,  upon  being  called 
to  take  action,  would  experience  similar  uncertainties 
and  difficulties. 

Features  of  the  New  Pl.\x 

W'hat  is  most  needed  in  a  case  like  the  one  just  de- 
scribed is  a  standard  practice  instruction  which  can  be 
quickly  found  and  which  will  explain  clearly  and  com- 
pletely everything  that  has  to  be  done.  It  was  found, 
in  general,  that  neither  of  these  requirements  was  ful- 
filled. The  company,  therefore,  decided  to  start  oft 
again  with  a  clean  slate  and  inaugurate  an  entirelx'  new 
series  of  standard  practice  instructions.  The  principal 
features  of  the  plan  were  as  follows:  i.  The  task  of 
preparing  instructions  was  delegated  to  one  person,  who 
was  to  devote  the  greater  part  of  his  time  to  this 
specific  work.  2.  A  standard  practice  instructions 
form  with  appropriate  headings  was  provided  to  be 
used  for  the  first  typewritten  page  of  each  instruction. 
i-  A  system  of  classifying,  symbolizing  and  indexing 
was  devised  so  that  any  desired  instruction  might  be 
readily  found.  4.  The  policy  was  adopted  of  never 
omitting  any  detail  of  any  importance  when  writing  up 
any  subject,  and  of  keeping  all  instructions  strictiv  up- 
to-date  by  means  of  revision  and  additions.  5.  It  was 
insisted  upon  that  those  receiving  instructions  should 
keep  them  on  hand  for  constant  reference,  and  follow 
out  all  provisions  therein.  Figure  i  shows  the  heading 
•of  a  sheet  of  standard  practice  instructions. 

Steps  in  Carrvixg  Out  the  New  Plax 
The  first  step  taken  under  the  new  plan  was  to  ap- 
point a  person  to  carry  it  out.  His  method  was  to  make 
a  study  of  the  work  of  one  department  after  another, 
ascertaining  in  each  case  the  methods  then  followed 
and  conferring  with  the  members  of  the  department 
with  the  object  of  making  improvements,  wherever  it 
v.-as  possible  to  eliminate  cluplicnlion  of  effort,  to  intro- 
duce better  forms,  to  provide  for  simpler  and  more 
direct  methods,  or  to  coordinate  the  work  to  better 
advantage.  This  study  brought  out  the  fact  that  there 
was  a  surprisingly  large  number  of  cases  where  stand- 
ardization was  advantageous,  but  where  previously  no 
one  had  been  sure  just  what  was  the  best  procedure. 
After  the  conferences  the  standard  ])ractice  thus  decided 
upon  was  put  into  writing,  and  a  typewritten  copy  of 
the  standard  practice  instruction,  signed  by  an  official 
of  the  company,  was  sent  to  all  department  heads  and 
others  affected  by  the  directions  therein. 

To  distinguish  the  new  series  of  standard  practice 
instructions  from  all  "routines,"  or  instructions  issued 
m  the  past,  and  from  any  miscellaneous  notices  that 
might  be  sent  out  in  the  future,  the  first  page  of  each 


was  typewritten  on  a  special  standard  practice  instruc- 
■uons  form.  This  was  headed  in  large  letters  "Standard 
Practice  Instructions,"  below  which  w^ere  the  name  of 
the  company  and  spaces  for  the  following  items :  signa- 
ture of  the  official  approving  the  instruction,  svmbols 
of  the  departments  to  which  copies  were  sent,  the  date, 
the  number  of  the  instruction,  and  the  number  of  the 
previous  instruction,  if  any,  which  it  superseded.  These 
sheets  were  punched  to  fit  standard  loose  leaf  note 
books,  one  of  which  was  provided  for  evervone  to 
v.hom  instructions  were  issued.  The  plan  of  showing  to 
what  departments  each  instruction  was  sent  was  a  val- 
uable one,  for  it  enabled  everyone  receiving  the  instruc- 
tion to  know  whether  or  not  he  could  count  on  anv 
given  department  being  familiar  with  its  contents. 
Classific.-\tion  and  Symboliz.'\tion 
Previous  experience  had  shown  the  importance  of 
being  able  to  lay  one's  hand  quicklv  upon  the  instruc- 
tion covering  any  desired  procedure',  hence,  the  follow- 
ing plan  of  classification  and  s\mbolization  was  or- 
iginated. It  will  be  noted  that  the  method  of  symboli- 
zation  is  based  upon  the  mnemonic  system,  as  developed 
by  exponents  of  the  Taylor  system  of  management. 
Lpon  examination  of  the  instructions  and  routines  is- 
sued in  the  past,  it  was  found  that  these  could  be  divid- 
ed fairly  readily  into  three  main  groups ;  viz.,  those  de- 
scribing the  use  of  special  forms,  those  applying  specifi- 
call\-  to  the  work  of  individual  departments,  and  those 
which  coidd  not  be  classified  under  either  of  the  other 
headings. 

All  of  the  new  instructions  in  the  first  group  were  as- 
signed the  symbol  NF;  those  in  the  second,  the  symbol 
XD;  and  those  in  the  third,  NM — the  letter  N  iii  each 
case  standing  for  "instruction";  F,  for  "form";  D  for 
"departmental";  and  M,  for  "miscellaneous."  As  everv 
form  used  in  the  factory  had  a  symbol,  consisting  of  SF 
followed  by  a  number  and  the  two  letters  constituting 
the  symbol  of  the  department  that  made  greatest  use 
of  the  form,  the  plan  adopted  was  to  designate  the  in- 
struction by  exactly  the  same  letters  and  figures,  except 
that  the  letter  N  was  substituted  for  the  letter  S  of  the 
form.  For  example,  the  number  of  an  instruction  de- 
scribing the  use  of  a  purchase  requisition — form  num- 
ber SFiF.P— would  be  NFiBP. 

Each  instruction  in  the  NO  group  was  symbolized 
likewise,  the  letters  ND  being  followed  by  a  number  to 
distinguish  it  from  any  others  having  the  same  sequence 
of  letters,  and  by  the  letters  constituting  the  symbol  of 
the  department  to  which  the  instruction  referred.  .\n 
instruction  describing  the  handling  of  a  cash  fund  in 
the  purchasing  department,  for  example,  might  be 
ND7BP.  In  assigning  numbers,  the  practice  for  in- 
structions in  this  group,  and  also  in  the  NM  group  was 
to  start  with  i  and  go  up,  except  that  in  each  case,  the 
numbers  from  one  up  to  a  certain  point  were  reserved 
for  instructions  of  a  rather  general  nature. 

.'Ml  instructions  in  the  NM  group  were  subdivided 
into  five  divisions:  i.  Those  pertaining  to  stores  and 
supplies;  2.  Those  pertaining  to  tools;  3.  Those  which 
could  not  be  classified  under  any  other  of  the  four  di- 
\isions;  4.  Those  pertaining  to  machinery,  buildings, 
or  equipment ;  and  5.  Those  pertaining  to  payroll,  bonus 
and  employment  regulations.  The  symbols  for  these 
five  subdivisions  in  order  were  XM.S,  NMT,  XM.\, 
NMM,  and  NMP.  (It  will  be  noted  that  the  last  let- 
ters arranged  one  after  another  spell  the  word  "stamp," 
thus  adding  another  nmeinonic  feature  to  the  scheme.) 
i'.ach  instruction  in  any  subdivision  was  designated  by 
n  figure  inserted  between  the  second  and  third  letters. 
'I'hus  an  instruction  on  the  subject  of  handling  scrap 
might  be  NMioS. 
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These  instruction  symbols  may  appear  at  first  rather 
formidable  to  one  who  is  not  familiar  with  them,  but  it 
x.'ill  be  found  that  the  way  in  which  they  are  used  is 
easily  grasped.  With  all  instructions  symbolized  in  this 
manner,  and  arranged  in  alphabetical  and  numerical 
order,  the  task  of  finding  any  special  one,  even  though 
the  full  symbol  is  not  remembered,  is  reduced  to  a  min- 
imum. Naturally,  the  system  would  have  to  be  varied 
to  meet  the  needs  of  a  dififerent  factory,  but  this  can  be 
easily  carried  out,  even  though  it  should  be  desired  that 
instructions  be  designated  by  figures  only.  Still  further 
to  facilitate  the  finding  of  any  desired  information,  pro- 
vision was  made  for  issuing  from  time  to  time  a  thor- 
ough index  of  all  subjects  covered  by  all  instructions. 
Prep.^ration  of  Instructions 

Much  care  was  taken  in  preparing  each  standard  prac- 
tice instruction  to  see  that  every  detail  was  clearly  and 
fully  described.  This  had  the  result  of  making  many  ot 
the  instructions  rather  lengthy,  but  it  was  believed  to 
be  better  to  err  in  this  direction,  rather  than  leave  any- 
thing to  guesswork.  The  disadvantage  of  length  was  to 
a  large  extent  offset  by  providing  descriptive  titles  to  all 
paragraphs  in  instructions  which  exceeded  several 
pages.  Whenever  any  standard  practice  was  changed, 
either  a  new  instruction  was  issued  to  take  the  place  of 
the  old  one,  or  the  change  was  described  in  a  special 
instruction  having  the  same  number  as  the  original  one, 
l)ut  followed  by  the  word,  "Corrections."  In  such  cases, 
notice  was  sent  out  to  destroy  the  original  instruction 
or  to  mark  it  "Superseded"  or  to  make  a  raargmal 
note  referring  to  the  changes  described  in  the  special 
instruction. 

An  important  part  of  the  general  plan  for  these  in- 
structions was  insisting  that  they  be  lived  up  to.  Con- 
:f erences  were  frequently  held  when  any  new  procedure 
nvas  to  be  put  into  effect;  the  importance  of  following 
•out  all  the  provisions  of  the  instruction  was  emphasized 
at  these  and  all  other  occasions.  If  this  was  found  to  be 
impossible  or  impracticable,  the  matter  was  to  be  re- 
ferred to  the  official  who  approved  the  instruction. 
Whenever  any  instruction  was  sent  out,  it  was  always 
accompanied  by  a  special  receipt,  to  be  signed  by  the  one 
receiving  the  instruction  and  then  filed  according  to  his 
department.  The  return  of  the  receipt  showed  that  the 
instruction  had  been  properly  delivered  and  helped  to 
create  a  greater  sense  of  responsibility  for  seeing  that 
its  provisions  were  carired  out.  Anyone  who  had  re- 
ceived and  signed  a  receipt  for  an  instruction  was  strict- 
ly to  blame  if,  thereafter,  he  failed  to  comply  with  all 
the  directions  therein. 

Experience  has  shown  that  no  part  of  the  plan  is  im- 
practicable. A  factory  which  has  all  its  departments 
written  up  in  this  way  posessses  a  record  describing  the 
procedure  to  be  followed  on  every  kind  of  routine  work. 
Furthermore,  the  scheme  of  classification,  syraboliz- 
ation  and  indexing  makes  it  possible  to  find  at  once  any 
desired  information.  Standard  practice  instructions 
such  as  these  simplify  greatly  the  task  of  breaking  in 
mew  men.  The  time  and  expense  which  is  consumed 
un  their  writing  and  issuing  is  regained  many  times 
•over,  for  they  do  away  with  a  vast  amount  of  wasted 
^effort  spent  in  seeking  and  giving  special  directions  and 
in  doing  things  wrong. 


A  system  of  management,  however,  is  useful  only 
when  a  manager  supplies  the  motive  power.  It  can  do 
nothing  of  itself. 

The  object  of  such  a  system,  like  that  of  a  machine, 
is  to  accomplish  a  specific  purpose.  The  ideal  system  of 
management,  or  ideal  machine,  is  the  one  which  actual- 
ly accomplishes  the  desired  object  in  a  minimum  time 
with  the  minimum  expenditure  of  power  or  energy. 

The  tendency  of  modern  machine  design  is  to  pro- 
vide a  machine  which  will  do  automatically  those 
things  which  have  been  standardized,  and  thus  enable 
the  operator  to  concentrate  his  energy  on  things  re- 
quiring judgment  and  discretion.  In  a  similar  manner 
a  modern  system  of  management  should  present  ascer- 
tained facts  in  such  a  manner  as  to  make  perfectly  ob- 
vious all  operations  which  depend  upon  such  facts, 
leaving  the  executive  free  to  concentrate  his  efforts  on 
those  operations  or  policies  which  depend  upon  facts 
not  accurately  or  entirely  available,  and  for  the  utiliza- 
tion of  which  he  must  rely  upon  his  experience  and 
judgment. 

Modern  managers  rely  upon  some  kind  of  a  charting 
system,  which  in  its  best  development  shows  not  only 
what  has  been  done  in  the  past  compai'ed  with  what 
should  have  been  done,  but  also  what  should  be  done 
in  the  future. 

Charts  of  this  type,  if  kept  in  sufficient  detail,  indi- 
cate with  great  accuracy  the  probabilities  of  future  per- 
formance, and  enable  the  executive  or  the  manager  to 
anticipate  needs  and  make  preparations  therefor.  Such 
charts  are  in  existence  in  some  manufacturing  plants, 
in  the  Ordnance  Department,  U.  S.  A.,  and  are  being 
introduced  into  othe;  branches  of  the  government.  They 
have  been  eagerly  welcomed  by  those  in  charge  wher- 
ever their  value  as  a  managerial  mechanism  has  been 
recognized. 

Used  as  tools  of  management,  they  produce  results 
heretofore  unobtained ;  but  viewed  as  mere  statistical 
stunts,  they  are  simply  an  improved  method  of  visuali- 
zation. 

So  far  the  charts  above  referred  to  have  not  only 
been  based  on  the  same  principle,  but  are  so  nearly 
alike  that  a  man  familiar  with  those  in  one  department 
can  readily  read  those  in  any  other  department.  There 
is  every  reason  to  believe  that  if  this,  or  a  similar,  sys- 
tem of  charting  were  extended  to  all  the  activities  of 
the  Federal  Government,  a  series  ot  master  charts 
could  be  made  which  "assembled  in  one  clearing-house, 
would  give  the  data  necessary  in  order  to  make  the 
whole  program  of  war  production  move  with  fair  uni- 
formity, without  disastrous  competition  and  with  justice 
to  the  worker."  Such  a  charting  scheme  would  be 
really  a  system  of  management,  by  means  of  which  all 
activities  concerned  with  the  war  could  be  harmonised. 


Mr.  F.  L.  Sweetser,  General  Manager,  The  Dutchess 
Manufacturing  Company,  requests  information  in  re- 
gard to  methods  of  remunerating  factory  inspectors  by 
some  system  of  quality  piece  work. 

Industrial  Max.-vgement  will  be  very  pleased  to  re- 
ceive information  from  any  of  its  readers  who  have  tried 
such  a  system  of  payment,  together  with  details  of  how 
the  piece  work  was  planned  and  paid  for  and  the  general 
character  of  the  results  obtained. 


The  Manager  and  His  System 

By  H.  L.  Gantt 

MANAGER    can    do    his    work    efficiently    only 
when   he   can    clearly   grasp   his   problem   as   a 
whole.  The  mechanism  which  enables  him  to  do 
this  is  a  system  of  management. 


There  were  37  steel  shipyards  in  America  at  the  time 
of  our  entrance  into  war.  We  have  located  81  addi- 
tional steel  and  wood  yards,  while  18  other  yards  have 
been  expanded.  Does  America  realize  what  this  job 
means  ?  Does  it  realize  what  a  tribute  is  paid  to  its  own 
initiative  in  this  achievement? — Edward  N.  Hurley. 
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It  is  almost  a  commonplace  to  say  that  management 
begins  at  the  top.  The  viewpoint  and  mental  attitude 
of  managers  of  the  old  school  tntist  be  changed  over 
before  the  new  methods  can  be  put  into  successful  use. 
In  narrative  form  Mr.  Horton  pictures  this  change. 

Mr.  Charles  M.  Horton,  member  of  the  American 
Society  of  Mechanical  Engineers,  was  educated  in  the 
public  schools  of  New  York  City  and  at  the  University 

'HE  old  manager  sat  in  his  sanctum,  entirely  sur- 
rounded by  calm.  The  room  was  square  with 
large  windows  on  two  sides.  The  walls  were 
panelled,  and  the  floor,  which  was  of  hardwood,  was 
co\ered  with  a  Kirmanshah  rug.  The  desk  was  of  ma- 
hogany, and  save  for  the  double  glass  inkwells  which 
were  closed,  and  the  blue  desk-blotter  which  was  spot- 
less, and  the  very  select  assortment  of  pen-holders, 
which,  as  with  the  other  features,  were  for  decorative 
purposes,  the  desk  was  as  free  of  letters  and  papers  as 
the  surface  of  the  woodland  lake.  Embedded  in  the  front 
of  the  desk,  and  iust  underneath  the  top,  was  a  row  of 
push-buttons,  each  leading  to  outer  offices  and  to  cer- 
tain subordinates.  Large  oil-paintings  in  sombre  frames 
hung  upon  the  walls,  and  the  windows  and  doors  were 
draped.  The  chairs  were  deep-seated  and  leather- 
covered,  and  re- 
vealed evidence  of  fi;r.=":"";";;:;:r,;;=^^^^^^ 

a  rich  refinement  ff 
of  selection.  A  \\ 
faint  aroma  of  to-  |l 
bacco  filled  the  || 
room,  for  the  old  [\ 
manager,  just  now  || 
as  motionless  as  a  j| 
mummy,  was  seat-  l 
ed  squarely  before  | 
his  desk,  his  fore-  j 
arms  upon  the  | 
arms  of  his  chair,  j 
in  one  limp  hand  a  | 
cigar.  Up  from  j 
the  cigar  a  thin,  | 
blue-gray  streamer  | 
of  smoke  was  curl-  j 
ing  lazily.  The  man  i 
was     staring     into 


01  XcM  Mexico.  He  served  a  drafting-room  apprentice- 
ship and  has  had  twelve  years'  experience  in  designing 
special  machinery.  During  a  part  of  that  period  he  was 
in  the  employ  of  the  Westinghouse  Machine  Company, 
and  ivas  personal  designer  to  Mr.  George  Westinghouse 
in  the  gas-engine  division.  As  an  avocation  he  has 
pursued  literary  work  for  years,  writing  for  both  fiction 
and  technical  publications. 

It  was  late  afternoon.  An  hour  more,  and  he  would 
be  free.  The  time  dragged.  Yet  he  did  not  move. 
forearms  still  resting  upon  the  arms  of  his  chair,  eyes 
still  staring  vacantly  into  space,  the  man  continued 
motionless  as  a  mummy.  ,■    u  a 

Suddenly  a  door  opened  silently  and  a  clean-limbed, 
cleancut  voung  man  stepped  into  the  sanctuni^  The 
voung  man  was  the  old  manager's  secretary.  He  was 
the  sole  source  of  communication  between  the  manager 
and  the  plant— indeed,  with  the  outside  world  during 
business  hours.  For  the  old  manager  was  sufficiently 
advanced  to  have  long  since  had  the  te  ephone 
taken  out  Telephones  annoyed  and,  after  all,  tele- 
phones were  unnecessary.  Commumcation  could  be 
maintained,  and  was  maintained,  through  a  ^'"^t  of  life 
-the  secretary-and  this  eminently  sufficed.  Then   too, 

modern  methods 

„„„„„„„„ n..»..m.m.."...i™"«"~™;;;;™sS^^^  demanded  it,  since 

"""""" '" '""" ° "  1 1     efficient     m  a  n  - 

agement  consisted 
chiefly  in  protect- 
ing one's  self  from 
petty  annoyances. 
The  secretary 
stood  at  polite  at- 
tention beside  the 
manager. 

The  Appe.\l  From 
THE  Works 
At  length  the 
man  seated  before 
the  desk  bestirred 
himself  slightly. 
This,  as  the  secre- 
tary knew,  Avas  ac- 
knowledgement of 


A  new  era  is  breaking  in  industry.  Industrial  management  is 
occupying  the  thoughts  of  men  today  almost  to  the  exclusion  of 
other  factors  in  business.  Industrial  conditions  are  changmg  with 
amazing  speed  and  ideas  that  would  not  have  been  entertained  a 
few  months  ago,  and  actions  that  would  not  have  been  thought  pos- 
sible are  becoming  realities.  Yet,  in  the  face  of  our  national  strug- 
gle, labor  and  capital  are  not  working  as  one,  are  not  shoulder  to 
shoulder-and  this  in  spite  of  the  great  fact  that  one  is  dependent 
upon  the  other,  as  the  other  is  dependent  upon  the  one.  The  atti- 
tude of  each  toward  the  other  is  not  that  of  meeting  upon  a  basis 
of  human  relationship,  but  rather  on  the  battlefield  of  industrial 
strife  Yet  there  is  a  remedy.  It  lies  in  estabhshmg  just  human 
relations  between  these  two  opposed  forces.  New  management  will 
do  this,  for  it  will  be  essentially  human-and  its  representatives  very 
much  so. 


he 


his  presence.    He  cleared  a  trembling  throat 
"A  committee  of  workingmen  to  see  you,  sii 

The   manager   remained   motionless.     Yet    his   eyes 

There  wasn't.    Things  were  going  all  ng.t.  ^e.     tun^ swiftly  ^^J^^^  j^^- ^|^  ^^  . 

they  had  been  going  all  right  for  some  time     BuMness     ^'^  P         P    .^  ^^.^  ^^^.^^  ^^  ..^^^^      „     ^ 

was'    good;    the    organization    was    perfec       workmen     Obvu.  ^y^___^^     .=,._.....Hin.    held.       Again     he 


:Ze  r  Ufere"seemed  to  be  absolutely  nothing  on  his 
mind. 

The  Satisfied  Man.\ger 
There  wasn't.    Things  were_going  all  jight.    Indeed, 


cv"en"v"her;  were  satisfied.     Though  an  old  manager 
o  din  the  business,  the  old  manager  was  not  an  old 
man      Quite  the  contrary.     He  was  a  young  man,  o 
fairly  voung,  perhaps  fifty-five.    Which  is  no   old.   His 

ace  was  round  and  aglow  with  health,  and  his  gray 
moustLhe,  trimmed  short,  bnstled  with  'atej  -tivit^ . 
His   eves   were   grav-blue,    the   precise    shade   ot   the 

tamper  of  thin  smoke  curling  upward  from  the  tip 
of  his  slow-burning  cigar.  His  heavy  eyebrow.s  were 
shag^-  and  gave  Ividence,  as  did  his  moustache,  of 
grim  power  in  the  man. 


thing  restrained  him— something  held 
moved  slightly,  and  half-turning  in  his  ^^an ,  lifted  1  is 
cicar  and  drew  a  long,  contemplative  puflf  ot  smoke 
from  its  fragrant  round.  Exhaling  the  smoke  he 
Sed  up  at^he  secretary,  still  beside  him,  still  ob- 

^^*^'\Vhat  do  they  want.'"  he  demanded,  gruffly.  "I 
don't  want  to  see  workmen— not  now."  It  was  too 
close  to  quitting  time,  you  know,  though  he  did  not  say 

The  secretary  turned  and  waited. 
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"Tell  those  men  I  will  see  them,"  came  the  curt  de- 
cision. 

A  WoRKMEiN's  Committee 

The  committee  entered,  some  of  them,  the  more 
daring  and  unconcerned,  in  overalls  and  jumper; 
others,  less  sure  of  themselves,  bearing  evidence  of 
hasty  cleaning — collars  and  neckties  and  coats  all 
correctly  adjusted.  The  leader,  or  spokesman,  a  man 
with  gray  hair  and  a  youthful,  clean-shaven  face, 
advanced  beyond  the  group,  and  approaching  the  man- 
ager, laid  a  carefully  typewritten  sheet  of  paper 
down  upon  the  mahogany  desk. 

It  was  a  polite  demand  for  an  increase  in  wages. 
The  scale  asked  for  was  clearly  set  down  alongside 
the  several  trades  represented  in  the  establishment — 
thusly :  machinists,  so  much ;  patternmakers,  so 
much ;  molders,  so  much ;  tinsmiths,  so  much ;  and 
the  helpers.  The  paper  was  signed  with  scrawling 
and  cramped  signatures.  It  closed  with  an  appeal 
to  the  efifect  that  the  new  scale  be  put  into  effect  the 
first  day  of  the  following  month — a  postscript. 

Refusal  of  the  Appeal 

"Gentlemen,"  began  the  manager,  carefully  selecting 
his  words,  and  even  more  carefully  enunciating  them, 
"I  regret  to  see  this.  I  say  this  out  of  no  selfish 
interests  on  my  part.  We  are  at  war.  Sacrifices 
must  and  shall  be  made.  You  have  asked  for  an 
increase  in  pay.  I,  in  my  turn,  as  representing  the 
welfare  of  this  organization,  must  deny  you  this  de- 
mand. It  reveals  nothing  of  willingness  on  your 
part  to  make  needed  sacrifices.  You  have  your 
bonus,  both  weekly  and  semi-annually,  and  we  have 
voluntarily  increased  your  rate  of  pay  20  per  cent, 
in  the  past  two  years.  We  can  do  no  more.  I  very 
much  regret  this,  but  it  cannot  be  otherwise.  I  bid 
\ou  good  day." 

"Provisions  and  rent — "  began  the  spokesman, 
only  to  be  interrupted. 

"I  know — I  know  all  about  that,"  snapped  the  old 
manager.  "We  all  are  suffering.  It  is  a  just  suffer- 
ing. We  are  in  a  state  of  war,  and  Sherman  was  as 
well  advised  as  anybody  concerning  what  that  state 
is."  Which  was  by  way  of  being  a  little  tart  humor 
on  the  part  of  the  old  manager.  "I  can  do  nothing 
for  you,"  he  added,  conclusively,  his  cold  eyes  bulg- 
ing slightly  under  the  strain  of  grim  determination 
in  the  man.    "I  bid  you  good  day." 

The  spokesman  of  the  committee  wavered  a  mo- 
ment. The  unresponsive  attitude  of  the  old  manager 
was  having  its  effect  upon  him. 

Cause  of  the  Appeal 

"We  ask  this  out  of  no  personal  selfish  interests." 
he  declared,  quietly.  "We  ask  it  out  of  painful  needs 
:<.rising  in  our  private  lives.  We  do  not  want  this 
additional  money  to  give  to  rum  keepers,  nor  to 
theater  owners  or  movie  houses.  We  do  not  want 
it  to  stick  in  the  banks.  We  do  not  want  it  for 
gasoline  for  our  cars,  nor  for  rides  on  the  trolleys. 
What  we  do  want  it  for,  however — what  we  find  im- 
perative need  for  it  for — is  to  pay  our  just  obliga- 
tions; store  bills  and  rentals  and  the  like.  We  have 
children — we  all  have  children — and  we  wish  to  keep 
them  alive  and  in  school,  and  sufficiently  clothed  to 
admit  of  their  attending  school." 

"I  can  do  nothing  for  you,"  repeated  the  old  man- 
ager, evenly.  "We  have  done  all  we  can  for  you.  An 
organization  of  this  kind  can  do  only  just  so  much. 
We  have  done  the  maximum  that  is  possible  with 
us  for  our  employees.     That  is  final,  gentlemen,"  he 


concluded,  and  turning  back  to  his  desk,  reached  out 
a  hand  mechanicall}*  in  the  direction  of  the  place  on 
his  desk  where  his  half-smoked  cigar  usually  reposed, 
(mly  to  draw  his  hand  back  again  quickly.  Finall\-  he 
said,  coldly,  "I  bid  you  good  day." 

Loyalty  to  the  Country's  Xeeus 
The  committee  stood  motionless,  silent.  The  quiet 
of  the  sanctum  was  heavy  with  brooding.  The  men 
had  reached  the  end  and  knew  it.  They  had  failed 
in  their  request.  Three  ways  remained  open  to  them. 
One  was  to  quit  the  job ;  another  was  to  instigate  a 
strike;  the  third  was  to  go  back  to  work.  It  should 
be  this  last.  For  the  government  was  at  war,  and 
the  homes  of  mankind  were  at  stake,  and  war  leaned 
its  heaviest  weight  upon  industry  always.  There 
should  be  no  strike,  then,  cither  collectively  or  indi- 
vidually.    No  man  would  quit  his  job. 

The  Manager's  Dream 

After  the  committee  had  left,  and  when  the  door 
was  closed,  the  old  manager  sat  back  in  his  chair.  He 
sat  back  comfortably,  with  his  fingers  clasped  over 
his  ample  stomach;  and  he  half  closed  his  eyes.  His 
motor  would  not  be  along  till  four  thirt}-. 

His  telephone  rang — for  he  had  a  telephone  on  his 
desk,  had  this  new  manager.  He  jounced  forward 
in  his  chair  and  unhooked  the  receiver.  He  recog- 
nized the  voice  of  one  of  his  most  competent  ma- 
chinists.    The  man  was  saying: 

The  Machinist  Calls  the  Manager  "Jim" 

"Jim,  I'm  coming  up  to  have  a  chew  with  you — 
What?  No;  not  tobacco — just  a  little  skookiim  talk 
— Injun  powpow.  It's  big  medicine,  though,  Jim,  as 
you'll  learn  when  I  get  up  there  in  your  office.  Shoo 
everybody  out — that  place  is  usually  so  cluttered 
with  folks  a  man  has  to  elbow  his  way  in — and  pre- 
pare to  give  me  the  floor.     Get  me?" 

The  new  manager  laughed. 

"I  get  you,  Tom.  The  latch  string  is  out.  I'm 
waiting." 

Within  five  minutes  a  man  in  overalls  stepped 
confidently  and  smilingly  into  the  new  manager's 
office.  It  was  Tom,  boss  machinist.  His  counte- 
nance radiated  health  and  satisfaction,  and  there  was 
an  eager  light  in  his  eyes  which  told  of  the  hope  of 
many  things  that  yet  would  be  accomplished.  After  a 
time  he  began  to  speak. 

"Jim,"  he  said,  sniffing  slightly,  "where  do  you  get 
this  brand  of  cigar?  Do  you  buy  these  for  the  help 
or  do  you  actually  smoke  'cm  yourself?" 

Again  the  new  manager  laughed.  He  held  up  his 
own  "smoke." 

"Both  out  of  the  same  box,  Tom,"  he  declared.  "Is 
that  what  you  came  up  to  ask  me?" 

The  machinist  uncrossed  his  legs.  His  counte- 
nance grew  sober.  He  leaned  slightly  forward  in 
his  chair. 

ToM  Tells  the  Manager  Wages  Need  Readjusting 
"Not  exactly,  Jim,"  he  said,  quietly.  "It's  about 
some  of  the  boys.  I'm  up  here  unofiicially,  too,  Jim 
— I  want  that  to  sink  in.  The  boys  would  hate  to 
think  I  mentioned  it  to  you,  I  know.  So  do  you.  So 
keep  it  under  your  hat.  But  there's  got  to  be  some 
little  readjustment  in  the  scale,  I  guess.  Provisions 
and  rents  keep  moving  along,  and  while  you  are 
doing  fine  with  us  in  the  matter  of  wages  as  it  is, 
yet  I  guess  you've  got  to  keep  humping  the  scales 
along,  too,  or  go  under.  The  boys  aren't  kicking — 
understand  that.  They  know  you  and  they  know 
vou'll  do  what  is  right.     It's  iust  a  little  word  I  hear 
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let  drop  here  and  there  that  makes  me  feel  you've 
got  to  do  something  again." 

The  Small  Margin-  of  Profit 

"Tom,  you've  asked  me  something.  I'm  afraid  I 
can't  grant  it — not  just  now.  Yet  I  appreciate  your 
needs  and  the  needs  of  the  men.  I'll  tell  you  what 
you  do,"  he  went  on,  sitting  forward  again.  "Sup- 
pose you  call  a  group  of  the  men  together — make 
it  official;  I'll  write  the  letter — and  have  them  come 
up  and  see  me.  I'll  arrange  to  get  the  books  in  here 
and  they  can  see  for  themselves  just  where  we  stand 
in  this  thing.  You'd  be  surprised  yourself,  Tom,  at 
the  small  margin  of  profits  under  which  we're  run- 
ning at  this  moment.  Another  boost  to  you  fellows, 
and  we'll  have  to  close  up  shop,  with  competition  as 
strong  as  it  is,  and  everything  shaded  to  a  hair-line. 
You  know  me,  Tom.  I'll  get  you  the  books  right 
now.  if  you  say  so.  We  can't  do  it  and  keep  the 
wheels  turning.  But  call  your  men  together,"  con- 
cluded this  new  manager,  "and  get  'em  up  here.  I'll 
have  the  head  bookkeeper  and  the  books  and  a  box 
of  these  rotten  cigars,  and  we'll  all  go  over  this  thing 
together.  Glad  you  spoke,  though — I  want  you 
always  to  do  that."  He  was  silent.  "Was  there  any- 
thing else?" 

Bill  Toomey's  Accident 

"Yes,  there  was,"  said  the  machinist.  "Bill  Too- 
mey  got  hurt  this  morning — picked  up  in  a  belt.  He 
went  to  the  hospital." 

"Gad !"  breathed  the  new  manager,  his  countenance 
again    revealing    distress.     "Strange,    I    had    heard 
nothing  about  it !" 
•  The  other  twisted  uneasily  about  in  his  chair. 

'"We  thought  it  best  not  to  let  you  know.  You've 
got  enough  troubles." 

The  new  manager  reached  out  and  unhooked  the 
leceiver  of  his  telephone.  "To  hell  with  that,  Tom; 
1  want  to  know  all  these  things."  Then  he  called  for 
and  was  connected  with  the  bookkeeping  depart- 
ment. "Say,  fellows,"  he  began,  responding  to  a 
voice,  "I've  just  heard  something.  Bill  Toomey's  in 
the  hospital.  I  want  you  to  send  a  month's  wages 
right  up  to  his  wife,  and  keep  it  going  as  long  as 
Bill  is  laid  up.  At  once,  understand?"  Then  he  rang 
off;  called  for  the  hospital;  began  to  talk  again. 
"You've  got  a  man  of  mine  there — Bill  Toomey. 
Now,  Doc — this  is  the  New  Era  Manufacturing  Com- 
pany speaking — I  want  you  to  give  that  man  the 
best  of  care  and  send  the  bill  to  us.  Got  it?  Good! 
A  private  ward — nurses — the  whole  works.  Good  ! 
Goodbye!"  With  this  he  turned  back  to  the  ma- 
chinist.    "Tell  me  how  it  happened." 

The  machinist  told  of  the  accident.  Then  he  arose 
to  cro.    The  new  manager  looked  at  him  searchingly. 

A  "Bull  in'  the  Chixa  Closet" 
Anything    else    on    your    mind,    Tom?"    he    asked, 
sympathetically.     "Shoot  it  out,  if  you  have!      That's 
what  I'm  here  for." 

The  man  hesitated.  Evidently  there  was  some- 
thing more,  but  also  it  was  evident  he  did  not  like 
to  speak  about  it.  Finally,  however,  he  blurted  it 
out. 

"You've  got  a  skunk  of  an  assistant  superintend- 
ent!" he  said.  "I  didn't  come  here  for  that;  but  you 
pressed  me,  and  there  it  is." 

The  new  manager  uttered  a  low  whistle  of  sur- 
prise. Then  suddenly  his  face  sobered.  He  regarded 
the  man  with  steady  eyes. 

"Is  that  your  personal   opinion,   Tom,"  he  asked, 


pointedly,  "or  is  it  the  opinion  of  the  men  as  a 
whole?" 

"It's  the  opinion  of  the  men,"  declared  the  other 
with  conviction.  "He's  only  been  here  about  two 
months,  as  you  know,  but  already  he's  got  the  ani- 
mosity of  the  whole  erecting  floor.  He's  dominating 
— a  kind  of  a  bull — and  he  thinks  he's  running  the 
establishment.     He — " 

"Wait!"  interrupted  the  new  manager.  "I'll  get 
the  facts  myself.  What  else  is  on  your  mind?  I 
want  30U  to  know  I  appreciate  all  this,  Tom.  Let's 
have  the  rest — if  there  is  any." 

The  machinist  bit  his  lip. 

"You  understand  I  didn't  want  to  preach  on  that 
assistant  superintendent,"  he  said,  obviously  trou- 
bled.   "You  asked  me  and  I  told  you." 

Human  Relationships 

"How  about  that  change  we  made  in  the  location 
of  the  work  benches?  All  right?  How  are  the  men 
taking  it?" 

The  machinist  looked  pleased. 

"Oh,  that!"  he  burst  out.  "That's  fine!  Already 
two  men  have  taken  oft'  their  spectacles.  The  light 
is  right,  now,  on  the  benches,  and  the  men  work  a 
great  deal  more  accurately.     A  good  move,  that,  Jim." 

"I'm  glad  of  that,"  rejoined  the  new  manager,  re- 
flectively. He  was  silent.  Suddenly  he  looked  up 
again.  "Didn't  see  you  in  the  companj^'s  reading 
room  last  night.  I  beat  that  wop  helper  the  best 
game  of  chess  he  ever  played.  I  believe  he  wanted  to 
lick  me,  he  was  so  sore.    Where  were  you  ?" 

The  machinist  laughed.  Then  he  stared  thought- 
fully at  the  floor. 

"Mv  wife  had  a  spell  again — I  had  to  stay  home 
and  take  care  of  the  kids." 

The  machinist  looked  as  if  he  wanted  to  ask  a 
question.     Finally  he  did  ask  it. 

"By  the  way,  Jim,"  he  began,  "I've  always  won- 
dered" about  that.  What  do  you  do  about  a  man's 
time  when  he's  out  like  that?  You  don't  charge  it 
to  the  job,  do  you?" 

"Nope — that  wouldn't  be  fair;  would  it?  It  goes 
against  us — the  organization.  Don't  worry  about 
that,  Tom.  Everything  is  all  right  and  above  board. 
You  lay  oft'  when  in  your  heart  you  know  you  should. 
Men  don't  take  advantage  of  things  like  that." 

"I  guess  that's  all,  Jim,"  he  said.  "You  write  your 
letter,  and  I'll  get  the  boys  together.  I  doubt  if  they'll 
carry  it  to  a  head,  though." 

The  new  manager  turned  to  his  desk. 

"We'll  write  the  letter,  nevertheless,"  he  rejoined. 
"I'll  call  the  stenographer  right  now." 

The  machinist  nodded  and  withdrew. 
*       *       *       * 

The  old  manager — I  say  the  old  manager — drows- 
ing before  his  mahogany  desk,  awoke  with  a  start. 
He  sat  up  and  blinked  dazedly  about  him.  His  fingers 
were  yet  clasped  over  his  ample  stomach,  and  he 
found  the  room  still  overly  warm.  He  consulted  his 
heavy,  old-fashioned  watch.  It  was  four-thirty.  He 
listened  for  the  footsteps  of  his  secretary.  The  man 
never  had  failed  him.  nor  did  he  fail  him  now.  In 
at  the  door  silently  he  stepped ;  approached  the  old 
manager  with  due  obsequiousness ;  stood  at  polite 
attention  beside  him.  The  old  manager  bestirred 
himself  slightly 

The  secretary,  knowing  this  for  what  it  was — 
.^cknowledg^lent  of  his  presence — repeated  the  usual 
formula  covering  this  particular  occasion.     He  said: 

"Your  motor  is  waiting,  sir." 
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Standardized   Occupations   suid  Rates 
By  W.  D.  Stearns 

Secretary,  Occupation  and  Rate  Committee,  Wesiinghouse 
Electric  and  Manufacturing  Company 

•HE  growth  of  industry  has  demanded  standardiza- 
tion, so  we  have  standardized  materials,  ma- 
chines and  methods. 
War  conditions  have  emphasized  the  importance  of 
men  as  compared  to  materials,  machines  and  methods, 
with  the  result  that  we  are  all  thinking  seriously  about 
standardizing  conditions  having  to  do  with  the  man- 
power of  industry.  The  purpose  is  to  enable  the  em- 
ployee to  use  his  ability  to  better  advantage  for  him- 
self and  his  employer.  The  growth  of  manufacturmg 
has  also  demanded  a  centralized  employment  department 
and  this,  in  turn,  requires  standard  conditions  in  regard 
to  employees. 

The  Westinghouse  Electric  and  Manufacturing  Com- 
pany, Pittsburg,  Penn.,  employs  20,000  operatives.  The 
plant  is  made  up  of  16  departments,  each  being  prac- 
tically a  separate  factory  with  its  own  superintendent 
and  foremen.  All  of  these  superintendents  report  to  a 
general  superintendent.  Many  of  these  departments 
have  occupations  that  are  very  similar,  often  exactly 
alike.  If  an  employee  in  one  department  is  paid  more 
or  less  than  an  employee  in  another  department  who 
renders  exactly  the  same  service,  then  there  is  dissatis- 
faction and  a  decided  tendency  to  shift  from  depart- 
ment to  department.  The  serious  labor  problem 
throughout  the  country  does  not  seem  to  be  so  much  a 
shortage  of  labor  as  a  shortage  of  men  who  will  re- 
main at  one  job  long  enough  to  become  efficient  pro- 
ducers. 

Doubtless,  a  most  important  factor  in  this  present 
large  labor  turnover  is  just  this  non-uniformity  of 
wages  and  occupations  between  various  manufacturers 
in  a  district.  An  employee  feels  that  he  may  perhaps  do 
better  and  determines  to  try  his  luck  elsewhere.  The 
employer  has  no  method  of  comparing  his  own  with 
other  employers'  occupations  and  rates  and  thus  con- 
vince the  employee  he  cannot  better  himself.  Conse- 
quently the  man  does  not  stay  long  enough  in  any  one 
place  really  to  develop  himself  into  his  true  worth  and 
is  doing  both  his  employer  and  himself  an  injustice. 

The  Westinghouse  Electric  and  Manufacturing  Com- 
pany had  this  same  difficulty  between  its  various  de- 
partments and  decided  to  analyze,  classify  and  stan- 
dardize its  occupations  and  rates.  An  Occupation  and 
Rate  Committee  was  appointed  to  carry  on  this  work. 
Because  of  the  nature  of  its  work,  this  company  uses 
practically  all  of  the  occupations  common  to  the  metal 
trades,  and  many  peculiar  to  the  electrical  industry. 

An  original  list  of  over  400  distinct  occupations  was 
finally  condensed  into  about  170  which  were  adopted  as 
standard.  It  was  the  aim  to  have  as  few  as  possible 
and  still  have  a  specific  occupation  where  the  work  was 
peculiar  to  that  job.  Care  is  taken  to  use  these  stand- 
ard names  on  all  forms  and  records  dealing  with  occu- 
pations. Each  occupation  is  given  a  number.  The  list 
follows : 


Standard    Occupation    Titles 

1.  Auto  Truck 

2.  Automatic  Sleeve  Machine 

3.  Babbitter 

4.  Balancer,   Running 

5.  Balancer,  Static 

7.  Bander,  Rotor 

84.  Battery  Repairman 

8.  Belt  Maker 

9.  Blacksmith 

10.  Blacksmith,  Helper 

12.  Boiler  Cleaner 

11.  Boiler  Maker 

17.  Bolt  Forging  Machine 
16.  Bolt  Pointing  Machine 
15.  Bolt  Threader 

13.  Boring  Mill.  Horizontal 

14.  Boring  Mill,  Vertical 

20.  Box  Maker 

21.  Box  Marker 

18.  Boy  or  Girl 
26.  Brazier 

32.  Bricklayer 
2=;.  Buffer  " 
165.  Bull  Block   Man 
24.  Bull  Dozer 
2y.  Cabinet  Maker 

28.  Carpenter 

30.  Centering  Machine 
32.  Chauffeur 

29.  Checker,  Car 

31.  Checker,  Materials 
23.  Chipper 

Z2-  Coil  Assembler 

34.  Coil  Winder 

40.  Coiling  and  Bending  Cop- 
per 

35.  Coils,  Form  and  Pull 

19.  Connector 
39.  Coppersmith 
i6.  Core  Builder 

37.  Core  Maker 

38.  Corrugating  Press 

42.  Coslettizer 

43.  Craneman 

44.  Cutting  Off  Machine 

45.  Cutting  Off  Saw 

46.  Hie  Casting  Maker 
4;.  Die  Maker 

163.  Draw  Bench 

49.  Drill  Press 
164^  Edging  Machine 

50.  Electrode  Maker 

52.  Elevator  Man 

51.  Elevator  Man,  High  Speed 

53.  Emery  Wheel  Dresser 

54.  Enameling 

55.  Engineer.  Stationary 

59.  File  Cutter 

60.  File  Sharpener 
S8.  Filer 

64.  Fitter 

62.  Former  Hand 
62,.  Furnace  Man 

65.  Galvanizer 

66.  Gear  Cutter 

67.  Grinder 

69.  Hammerman,  Bradley 
71.  Hammerman,  Drop 

70.  Hammerman,  Steam 

73.  Hammer  Operator 

68.  Handyman 
T72.  Heaterman 

74.  Helper,  T^Iachine 

75.  Hoop  Rolling  Machine 
57.  Hostler,  Railroad 

173.  Ingot  Machine 
79.  Inspector,  Equipment 


80. 

Inspector.   Production 

81. 

Instrument  Maker 

61. 

Insulator 

87 

Lamp  Trimmer 

88.' 

Lathe,  Engine 

89. 

Lathe,  Turret 

90. 

Layerout 

82. 

Locomotive,   Electric 

94- 

Machine  Tool  Setter 

174- 

Machinist,  Journeyman 

92. 

Marble  Driller 

93- 

Marble  Enameler 

91. 

Marble  Worker 

9.S. 

Material  Cutter,  Insulation 

97- 

Mica      and      Composition 

Worker 

q8. 

Micarta  Worker 

96. 

Milling  Machine 

99- 

Millwright 

102. 

Motor  Tender 

100. 

Mould  Setter 

104. 

Moulder,  Bench 

105. 

Moulder,  Floor 

103. 

Moulder,  Machine 

lOI. 

Moveman 

107. 

Oiler 

108. 

Packer 

III. 

Painter 

1 10. 

Pattern  Maker,  Metal 

169. 

Pattern  Maker,  Wood 

1 12. 

Pipe  Fitter 

II.v 

Planer 

114. 

Plater 

im. 

Plumber 

116. 

Polisher.  Metal 

77- 

Press,  Hydraulic  or  Pneu- 

matic 

78 

Pumpman 

ITS. 

Punch  Press 

i6t. 

Repairman 

no. 

Rieger 

120. 

Riveter 

167. 

Roller,  Cold 

166. 

Roller.  Hot 

i68 

Rougher 

6 

Saw,  Band  or  Circular 

T2I 

Saw  Filer,  Hand 

122 

Saw  Filing,  Machine 

124 

Screw  Machine,  Automatic 

123. 

Screw  Machine,  Hand 

12.'; 

Set  up  for  Test 

76 

Sew-ing  Machine 

126 

Shaper 

127 

Shearman 

128 

Sheet  Metal  Worker 

171 

Shipper 

129 

Sign  Writer 

130 

Slater 

170 

Slitting  Machine 

131 

Slotter 

132 

Solder  Pot 

13,1 

Sprin.g  ?i  laker 

135 

Stockman 

134 

Stockman.  In  Charge 

137 

Stoker 

1.^6 

Storeroom  Attendant 

160 

Straightener 

138 

Structural  Iron  Worker 

106 

Switchboard    Mounter    or 

Dismantler 

1.59 

Switchboard  Operator 

83 

Switchman,  Industrial 

160 

.  Taper 

175 

Tester.  Electrical 

140 

.  Tester.  Mechanical 

141 

Tinner 

142 

.  Tinsmith 
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146.  Tool      Dresser,      Wood 

Worker 

143.  Tool  Handler 
145.  Tool  Maker 

144.  Tool  Temperer  and  Hard- 

ener 

148.  Trackman,  Railroad 

149.  Transformer  Mounter 

147.  Treat,  Dip  and  Insulate 

150.  Undercut  Commutator 
85.  Unskilled  Workman 

Ashman 
Auto  Truck  Helper 
Coal  Handler 
Coil  Separator,  Copper 
Die  Casting  Maker,  Helper 
Dipper,  Acid 
Dipper,  Plater 
Freight  Handler 
Grinder.  Rough 
Hook  on  Crane 
Janitor 

Lumber  Handler 
Marble  Worker,  Helper 
Magnetic  Separator 


Material  Handler 

Millwright  Helper 

Oil  Separator  and  Washer 

Pickler 

Pipe  Fitter,  Helper 

Plumber,  Helper 

Sand  Blast  Operator 

Sheet  Steel  Handler 

Slater,  Helper 

Stoker,  Oiler 

Structural    Iron    Worker, 

Helper 
Sweeper 
Trucker 

Wheelbarrow  Man 
Wiper 

151.  Water  Tender 

155.  Weigher 

152.  Welder,  Arc 

153.  Welder,  Butt  or  Spot 

154.  Welder,  Oxy-Acetylene 
159.  Winder 

158.  Wireman,  Apparatus 
157.  Wireman,  Shop 

156.  Wood  Working  Machine 

Occupation  and  Rate  Books 

The  rates  paid  for  every  occupation  and  the  number 
of  men  on  each  occupation  were  tabulated  for  every 
department.  It  is  needless  to  say  there  were  many  dis- 
crepancies and  inconsistencies.  These  were  corrected 
and  two  books  made  up.  The  foreman's  book  shows  all 
the  occupations  used  in  his  section  and  range  of  rates 
he  is  authorized  to  pay.  The  superintendent's  book 
shows,  for  every  occupation  in  the  works,  all  the  sec- 
tions using  that  occupation  and  the  rates  of  pay  au- 
thorized. 

In  otlier  words,  the  foreman's  book  shows  the  occu- 
pations used  in  his  section  and  the  superintendent's 
book  shows  all  the  sections  that  use  each  occupation.  A 
sample  page  from  each  is  shown  in  Figures  i  and  2. 

The  most  logical  arrangement  for  classification  of 
workers  is  based  upon  the  value  of  the  employee  to  the 
industry  in  his  particular  occupation.  All  those  receiv- 
ing substantially  the  same  rate  should  be  included  in 
the  same  class  regardless  of  occupation. 

With  this  in  view  Classes  A,  B,  C,  D  and  E  were 
established.  In  general,  the  qualifications  for  the  dif- 
ferent classes  are: 

Class  A.  Leaders  in  charge  of  groups,  experimental  'd;ork- 
ers  and  those  on  the  highest  grade  production  or  tool  work. 
A  general  knowledge  of  machine  tools,  speeds,  materials,  etc., 
judgment,  accuracy  without  the  use  of  jigs  and  a  high  degree 
of  skill  and  dependability  are  required. 

Examples.  A.  Engine  lathe,  planer  and  boring  mill  opera- 
tors on  very  large  work  where  great  loss  is  incurred  if  mis- 
takes are  made. 

Class  B.  Accurate,  dependable  workers  with  considerable 
ability  and  experience  without  the  thorough  knowledge  or  ex- 
perience required  of  those  in  Class  A.  Generally  operators  on 
accurate  or  heavy  work  which  is  usually  repeated.  Accuracy, 
knoivledge  of  speeds  and  materials,  reading  of  blue  prints  and 
use  of  gages  are  required. 

Examples.  B.  Engine  lathe  operators,  work  not  especially 
accurate  but  laborious;  work  on  smaller  lathes  where  responsi- 
bility is  great,  as  on  commutators  and  collectors  after  being 
assembled  on  shafts.  Planer  operators  on  medium  sized  work, 
much  repetition.  Vertical  boring  mill  operators  on  large  work: 
accurate  difficult  work  on  smaller  mills. 

Class  C.  Workmen  who  have  become  proficient  on  lines  of 
work  which  are  usually  repeated. 

Examples.  C.  Engine  lathe  operators  on  repetition  work 
and  on  roughing  shafts.  Planer  operators  on  rough  work  such 
as  roughing  stock  for  poles.  Boring  mill  operators  on  small 
repetition  work. 

Class  D.  Workman  who  can  be  brought  in  a  short  time  to 
be  efficient  producers  on  lines  of  work  which  are  usually  re- 
peated. 

Examples.  D.  Employees  teaming  to  operate  engine  lathes, 
planers  and  boring  mills;  learning  ivinding. 

Class  E.  Unskilled  workmen  with  little,  if  any  previous 
training;  men  on  work  requiring  a  small  degree  of  skill,  ac- 
curacy or  knowledge. 


E.ramples.  E.  Unskilled  workmen,  such  as  truckers,  sweep- 
ers, material  handlers  and  machine  helpers. 

Rates  of  Pay 

Because  of  the  varied  classes  of  work,  several  differ- 
ent wage  systems  are  used  including  straight  day  work, 
piece  work,  premium  work  and  various  bonus  s'vstems. 
The  word  contract  is  used  to  designate  any  form  of 
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FIG.     I.      SAMPLE    P.AGE    FROM    FOREMAN  S    BOOK 

wage  payment  other  than  straight  day  work.  The 
straight  day  work  system  is  used  only  where  the  nature 
of  the  work  makes  it  necessary,  or  while  a  beginner  on 
contract  work  is  learning  the  job. 

A  range  of  rates  of  pay  is  given  for  each  class  to 
allow  for  normal  increases,  such  as  for  increased  effi- 
ciency or  long  service.  The  minimum  rate  authorized 
for  an  occupation  is  in  general  the  maximum  hiring  rate 
for  that  occupation.  The  higher  rates  are  to  be  used 
only  for  the  most  skilled  in  that  class.  The  higher 
class  occupations  requiring  skill,  experience,  or  special 
ability,  should  be  filled  by  promotion  or  transfer  from 
another  department  whenever  possible. 

A  key  sheet  is  issued  for  each  book.  This  key  sheet 
shows  for  each  class  (A,  B,  C,  D  and  E)  the  range  of 
hourly  rates  for  day  work,  contract  work  and  special  in- 
struction period.  In  case  of  a  need  for  a  straight  line 
increase  or  decrease,  the  range  of  rates  included  in  each 
class  can  be  revised  on  the  key  sheet:  thus  saving  the 
trouble  of  making  individual  corrections  in  the  125 
foreman's  books  and  in  the  25  superintendent's  books. 

If  it  is  deemed  necessary  to  raise  an  individual's  rate 
above  that  included  in  the  range  of  the  class  authorized 
for  that  occupation,  the  matter  is  taken  up  with  the 
Occupation  and  Rate  Committee.  This  occupation  may 
then  be  classified  to  meet  the  conditions,  or  the  em- 
ployee mav  be  promoted  to  an  occupation  which  re- 
quires a  higher  class  man. 

It  is  the  dutv  of  the  Occupation  and  Rate  Committee 
to  establish  new  occupations  or  rates,  approve  all  chang- 
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es  in  rates  and  investigate  an\   unusual  conditions  that 
may  be  due  to  rates  of  pay. 
■  The  two  fundamentals  of  this  plan  are : 

1.  The  determination  of  definite  names  for  stand- 
ard occupations. 

2.  The  classification  of  workers  in  accordance  with 
their  value  to  the  industry,  regardless  of  occupation. 

OCCUPATIONS  1  CLASSES 


Occup 
Ko. 

O.cup.t^cr, 

01,3  S3 

Authorized  Seotior.a 

lli_- 

A 

B 

.1-1_ 

B-1  •'"-1  ln-1 

P-7 

B-l 

S-A- 

C 

„ 

U4 

Platsr 

D 

U-1 

1 

1 

1 

1 

E 

1 

115 

Plumber 

B 

I-s 

0 

L-5 

>           '           \           \ 

I-"? 

L.        i_J 

" 

t 

1 

118 

FollsiieT.-Ustal 

0 

1 

1 

D 

I-40l  M-1  J 1 



-— 



I-7s!            i              ! 

'Ill 

77 

Jtl_| 

i 

Press, -Hvd.  or  Pneumatloj 

C 

J-il   !  A-fi  j  FU.I ,    fl.:^ 

's-.T 

1-6    iTC-l' 

C-l- 

^0, 

IC-SO 

i    D 

A.3   'a-i    R-.l 

n..T 

E 

ir-7    v,j 

1 

1 

:         1     1 

'        1 

i 

'ill 

FIG.    2.      S.^MPLE    P.^GE    FROM    SUPERINTENDENT  S    BOOK 

The  two  ideals  of  this  plan  are : 

1.  Uniform  rates  of  pay  for  uniform  service,  thus 
preventing  the  discontent  that  might  arise  due  to  non- 
uniform wages. 

2.  To  maintain  wages  for  each  occupation  within  a 
certain  range  and,  when  an  employee  reaches  the  limit 
of  that  range,  to  facilitate  his  promotion  to  an  occupa- 
tion of  higher  value. 

The  company  maintains  a  relief  department,  a  sav- 
ings fund,  a  pension  system,  and  the  other  institutions 
usual  to  a  large  concern,  for  the  mutual  benefit  of  itself 
and  its  employees.  In  addition  to  these,  there  is  a  well 
organized,  centralized  employment  department.  It  is 
believed  that,  though  all  these  are  necessary,  the  thing 
that  counts  most  is  a  just  and  consistent  compensation 
for  service. 

If  the  various  industries  in  a  district  were  to  stand- 
ardize their  own  occupations  and  rates,  they  might  then 
be  able  to  get  together  on  common  ground  and  do  some- 
thing toward  standardizing  occupations  and  rates  for 
the  district.  This  would  help  each  industry  to  keep  its 
own  men  long  enough  for  them  to  become  specially 
trained  and  to  grow  to  feel  that  they  were  a  part  of 
the  organization. 

Furthermore,  it  would  result  in  the  formation  of  a 
sort  of  labor  exchange  system,  of  considerable  advan- 
tage to  the  industries  in  any  particular  region  and  give 
employers  better  control  over  the  maintenance  of  the 
working  force. 


Lmergency  Courses  in  Employ- 
ment Department  Practice 
By  Roy  Willmarth  Kelly 

Director,  Bureau  of  Vocational  Guidance,  Harvard  University, 
and  Author,  "Hiring  the  Worker" 

THE  unparalleled  expansion  of  industrial  enter- 
prises engaged  in  war  work  has  brought  into  sud- 
den prominence  the  necessity  for  systematic  meth- 
ods in  dealing  with  employment  problems.  Many  of  the 
labor  difficulties  that  have  arisen  in  our  ship  yards,  mu- 
nition plants,  and  manufacturing  establishments  could 
have  been  avoided  if  an  organized  effort  had  been  made 
to  foresee  and  prevent  conditions  which  are  sure  to 
cause  dissatisfaction  and  slow  up  production  because  of 
;;n  unstable  working  force. 

Government  departments  have  not  hesitated  to  call 
into  service  high  salaried  executives  who  could  contrib- 
ute to  better  efficiency  in  mechanical  lines.  Raw  mate- 
rials, methods  and  machinery  are  being  carefully  inves- 
tigated and  standardized.  Experience  has  shown,  how- 
ever, that  the  principles  of  true  scientific  management 
have  been  most  successfully  adopted  by  concerns  that 
have  not  neglected  Frederick  \V.  Taylor's  clear  state- 
ment of  the  need  for  the  scientific  selection,  training, 
and  treatment  of  emplo}'ees. 

Some  beginnings  are  being  made  in  industrial  train- 
ing to  meet  our  war  demands.  Recent  measures  passed 
by  Congress,  and  such  steps  as  the  organization  of  the 
(leneral  Service  Department  of  the  Emergency  Fleet 
Corporation  to  have  charge  of  housing,  transportation 
and  welfare  of  shipyard  employees,  point  to  hopeful 
solutions  for  some  of  the  most  urgent  problems.  But 
ihe  lack  of  trained  personnel  executives  has  made  it 
difficult  to  insist  upon  the  introduction  of  effective 
measures  in  dealing  with  the  selection,  promotion,  rat- 
ing, discharge  and  general  welfare  of  employees. 

Troubles  of  the  Americ.-\n  Intern.\tional 

The  troubles  of  the  American  International  Shipbuild- 
ing Corporation  will  serve  to  illustrate  the  general  situa- 
tion. During  the  first  five  months  of  construction,  over 
loo.ooo  men  were  passed  through  the  employment  office, 
although  the  total  number  remaining  on  the  payroll  was 
only  20,ooo.  Even  at  the  end  of  February,  the  number 
of  employees  hired  daily  was  between  600  and  700.  Dur- 
ing the  early  period  of  construction,  it  was  nearly  impos- 
sible to  locate  the  relatives  of  men  who  were  injured  or 
killed  on  the  Island  because  of  the  inabilit\-  of  the  Em- 
ployment Office  force  to  cope  with  the  mass  of  records 
for  the  thousands  of  men  who  were  being  turned  into 
the  plant.  Although  conditions  at  Hog  Island  have  been 
given  considerable  publicity,  they  are  probably  no  worse 
than  those  which  obtain  in  other  establishments  where 
the  emergency  has  called  for  like  haste  in  expansion. 

The  Industrial  Service  Sections  of  the  Ordnance  and 
Quartermaster's  Department  and  of  the  Shipping  Board, 
as  well  as  the  Adjutant  General's  Office  and  the  Depart- 
ment of  Labor,  have  come  to  the  view  that  the  variety 
of  methods,  or  rather  the  absence  of  any  method,  of 
dealing  with  workmen  in  war  factories  as  new  condi- 
tions demand,  is  responsible  for  high  labor  turnover  and 
other  industrial  difficulties.  These  government  agencies, 
having  in  mind  the  beneficial  results  that  have  come, 
both  to  the  management  and  to  the  workers,  from  the 
establishment  of  employment  departments  in  factories, 
are  urging  the  more  genei^al  adoption  of  this  form  of 
organization. 

Even  before  the  war  the  demand  for  well  trained  em- 
plovment  managers  was  increasing  faster  than  the  sup- 
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plv,  and  the  exigencies  of  war  work  have  emphasized  Admission-  to  the  Classes 

the  tendency.    The  decision  of  the  Government  to  stim-  j,  -^  ^^^^^^^  that  at  the  conclusion  of  the  first  course 

ulate  this   demand   stdl    turther   will   create   a   marked  .  gecond  will  be  offered.     Present  plans  call  for  three 

dearth  ot  emplovment  managers,  with  which  only  the  .curses  in  succession.     Owing  to  the  fact  that  it  is  a 

Government  can  deal.  ,.„^  „„,„,  „                         j  ^i   ^  ^u              j         ^  t, 

\.ar  emergency  course  and  that  the  ground  must  be  cov- 

IxTEXsivE  Training  Program  ^'■^'^  hurriedly,  the  students  are  expected  to  devote  all 

of  their  time  intensively  to  this  work,  approximatelv 
This  situation  has  led  these  government  agencies  to  nine  hours  daily  for  six  days  in  each  week  extending 
cooperate  m  a  program  of  intensive  training  in  employ-  over  a  period  of  six  weeks.  It  is  proposed  to  have 
ment-department  practice.  They  have  asked  the  Stor-  about  20  men  in  each  course ;  if  40  men  wish  to  take  it, 
age  Committee  of  the  Council  of  National  Defense  to  they  will  be  divided  into  two  groups, 
arrange  with  the  colleges  of  the  country  for  a  special  the  enrollment  at  the  University  of  Rochester  in- 
six-weeks'  course  in  this  work.  Several  universities  will  eludes  experienced  employment  managers,  two  repre- 
be  asked  to  conduct  schools  in  industrial  centers  where  sentatives  of  the  Bureau  of  Labor,  several  men  entered 
good  employment  offices  may  be  studied  as  laboratories,  by  the  Emergency  Fleet  Corporation,  and  men  of  prac- 
at  the  same  time  that  theoretical  lectures  and  discussions  tical  experience  from  various  factory  departments.  Class 
are  carried  on  under  the  leadership  of  competent  in-  discussions  have  proved  highly  interesting  and  instruc- 
structors.  These  courses  will  be  planned  and  supervised  live  because  of  the  variety  of  experience  contributed 
by  the  Government,  and.  so  far  as  possible,  the  students  by  the  members.  Several  prominent  employment  man- 
will  be  recruited  by  the  Government  with  the  help  of  agers  and  other  experts  in  related  work  address  the 
business  men.  group  each  week. 

-r       r,                   ,-  Inasmuch  as  the  course  is  oft'ered  at  the  request  of 

The  Rochester  Course  ., ,       a^  ■  ■,    ■     \\-    u-  ^        ■..  ■                  i     * 

responsible  omcials  in  \\  ashington,  it  is  open  only  to 

The  first  of  these  courses  was  oft'ered  bv  the  Univer-  those  who  have  been  recommended  and  nominated  b\' 

sily   of    Rochester,    beginning    March    25.      The    Uni-  such  authorities  to  pursue  this  course,  subject  to  assur- 

versit\-  has  given  the  use  of  its  equipment  and  the  serv-  ances  that  they  are  fitted  for  the  work  and  are  prepared 

ices  of  its  teaching  staff'  to  carry  on  this  work.     The  to  render  service  in  this  emergency.     The  selection  of 

course  will  be  given  at  the  University  but  under  the  men  will  be  made  on  the  basis  of  previous  formal  edu- 

general  direction  of  officials  at  \\'ashington.     The  pur-  cation  and  practical  business  experience.     Certain  defi- 

pose  is  not  to  turn  out  a  finished  and  perfected  employ-  iiite  qualifications  will  be  necessary ;  these  are  decided 

ment  manager,  but  rather  to  give  the  prospective  employ-  upon  only  in  a  general  wa}-  now.    The  committee  has  in 

ment  manager  the  correct  viewpoint,  and  to  familiarize  mind  three  main  classes  to  select  from:     (i)   College 

him  with  the  essentials  of  what  experience  has  proved  to  graduates  with  not  less  than  three  years  of  industrial 

be    successful    practice    in    the    leading    departments  experience:  (2)  persons  with  high  school  training,  with 

throughout  the  country.  not  less  than  five  years  of  industrial  experience;   (3) 

The  cooperation  of  the  business  men  of  Rochester  has  persons  not  filling  the  above  qualifications,  but  by  rea- 

been  secured  to  help  make  this  course  a  successful  one  son  of  training  and  experience  specially  fitted  for  the 

from  a  practical  standpoint.    The^■  have  offered  the  use  work. 

cf  their  plants  for  visitation  and  inspection.    The  Young  The  following  points  are  to  be  taken  into  considera- 

Men's  Christian  Association  has  also  agreed  to  coop-  lion  in  choosing  men:  Personal  characteristics;  back- 

erate  bv  offering  athletic  and  recreationa'l  facilities  and  ground  of  experience;  opinions  of  persons  whose  judg- 

a  room'  for  evening  discussion,  as  part  of  the  regular  ment  can  be  relied  upon.    The  departments  cooperating 

schedule.  :ire  agreed  that  the  best  type  of  employment  manager 

A  second  course  offered  in  Boston  is  beginning  April  will    be    one    who    has    a    sympathetic    understanding 

22.     Harvard  Universitv,  The  Institute  of  Technologv,  of   the   problems   affecting   the   worker,   the   abihtv   to 

and  Boston  Universitv  cooperate  in  giving  the  instruc-  acquire  new  ideas,  such  as  a  college  education  is  likely 

tion  and  in  making  the  necessarv  arrangements,  while  to  give,  and  actual  experience  with   factory  methods, 

the  Boston  Emplovment  Managers'  Association  assists  covering  not  less  than  three  years  of  industrial  lite,  in 

bv  opening  their  concerns  to  students  for  observation  part  in  actual  contact  with  shop  problems, 

and  practice.  The  most  promising  source  of  likely  material  is  the 

]:lants  in  which  employment  managers  are  to  be  placed. 

What  the  Course  Includes  jl^g  general  managerj  together  with  other  persons  in 

A  complete  outline  for  this  intensive  training  was  the  plant,  will  be  asked  to  suggest  if  possible  a  man 

drawn  up  bv  Captain  Bovd  Fisher  of  the  Ordnance  Bu-  from  their  own  executive  personnel-one  who  in  the 

reau,  form^rlv  President  of  the  Executives'  Club  of  ordinary  course  of  events  would  be  chosen  for  the  posi- 

Pgt^QJt             -  tion.       Plants   alreadv  having  an   emploxment   depart- 

The  knowledge  and  viewpoint  which  it  is  desired  to  ment,  in  which  the  managers  are  in  synipathy  with  the 

impart  to  the  students  is  given  through    (a)   lectures,  <nms  of  the  committee,  are  also  able  to^"?&est  piomis- 

( b  )  factorv  visitations  for  illustrative  purposes,  (c)  con-  mg  candidates.  Men  in  f.^"f  ""^"1=^^" ^  '^^'^^.'^  .^"'^'^^^ 

ferences  and  discussions,  and  (d)  actual  experiences  in  ^''  f^rvice  who  are  particularly  qualified  foi       >^      «  1^ 

emplovment   offices.     Each   of   the   foregoing  methods  will  be  detailed  from  the  army  to  undertake  tl^^^^^^ 

consumes  approximatelv  one-fourth  of  the  total  time.  s've  training.     The  Adjutant  General  is  cooperating  in 

The  subject  matter  and  the  relative  time  devoted  to  tins  matter. 

the  various  subjects,  is  as  follows:  Gfveral  Supervision  of  the  Courses 

Percentage  ot 
Subjects                                    Total  time  It  is  realized  bv  the  Storage  Committee  that  for  such 
Emplovment  department  practice  80  an  intensive  course  to  succeed,  especially  where  it  re- 
Labor  ■  economics    10  cjuires  the  cooperation  of  a  number  of   agencies,  the 

Industrial  organization  and  management .       5  {-'eneral  scheme  must  be  kep   in  mmd  and  the  instruction 

Statistics  as  applied  to  employment   de-  and  laboratory  work  must  be  supen-ised  bv  a  business 

partments    . ! 5  '"=i"  "f  influence.    Mr.  Henry  T.  \nyes.  of  Art  m  i  .ut- 
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tons,  Inc.,  is  giving  such  supervision  in  Rochester,  and 
Mr.  Howard  Coonley,  of  the  Walworth  Mfg.  Co.,  is 
assisting  in  Boston. 

It  is  hoped  that  held  agents  will  be  later  appointed 
by  the  Storage  Committee  to  assist  in  collecting  material 
and  in  advising  instructors.  For  the  present,  Captain 
Fisher  is  supervising  the  organization  of  the  courses 
;ind  will  approve  the  general  plans  for  instruction. 

Professors  and  employment  managers  who  are  fa- 
miliar with  the  subject  will  be  made  responsible  for  va- 
rious sections  of  the  course,  thus  making  it  a  coopera- 
tive undertaking.  Many  of  the  universities  have  lost 
heavily  of  their  best  men  who  have  entered  government 
service,  thus  making  it  difficult  to  find  professors  who 
have  time  to  devote  to  new  projects.  The  principal  dif- 
liculty  to  be  overcome  at  present  is  to  secure  men  who 
have  either  the  practical  knowledge  or  the  point  of  view 
necessary  to  give  the  instruction  in  employment  prac- 
tice which  is  to  occupy  70  per  cent,  or  over  of  the  entire 
time. 

It  would  be  useless  to  manufacture  material  and  sup- 
plies and  pile  up  the  products  on  the  wharves  if  there 
are  no  ships  to  transport  them.  So,  unless  our  ship 
workers  do  their  best,  other  industries  must  slow  down 
or  halt  completely,  with  the  result  that  thousands  of 
workers  throughout  the  country  will  suffer  for  lack  of 
emplo}-ment. — Edzvard  N.  Hurley. 


lakieg   Up  tlie  Labor  Shortage 


U  iih  C.  A.  Dunham  Companv 

T  has  been  said,  that  "The  solution  of  the  conflict 
between  capital  and  labor  awaits  the  recognition  of 
the  law  of  equal  reaction  by  both  stockholders  and 
employees."  This  law  is,  "That  every  act  of  ours  re- 
acts to  our  advantage  or  disadvantage  according  to 
whether  it  helps  or  harms  all  parties  affected." 

The  present  war  has  brought  about  a  shortage  of 
laborin  this  country.  And  while  it  is  necessary  that 
all  of  the  available  men  of  military  age  and  ability  be 
used  by  the  government  to  the  required  number,  vet  the 
mdustries  must  be  kept  in  operation.  In  fact,  iri  many 
cases  production  must  be  above  normal.  In  the  face  of 
such  circumstances,  it  is  not  surprising  that  the  em- 
ployer has  been  at  his  wits  end  to  supply  the  labor 
necessary  to  produce  the  required  quantity  of  com- 
m.odities. 

As  a  means  of  supplying  the  necessary  labor,  we  have 
seen  many  cases. of  women  supplanting  men  at  various 
occupations.  However,  the  lure  of  clerical  work,  a 
broadening  field  now  opening  up  to  women,  will  limit 
the  supply  for  certain  other  classes  of  work.  In  other 
cases,  too,  old  men  are  doing  the  work  of  boys.  In 
speaking  of  the  performance  of  these  men  it  was  said: 
"These  men  were  all  from  modern  industry's  discard. 
They  had  been  unable  to  keep  up  the  pace,  but  when 
they  were  set  at  the  boy's  work,  thev  showed  many 
desirable  qualities  that  the  boys  had  lacked.  The  firm 
feels  that  these  old  men  are  well  worth  the  larger  com- 
pensation which  it  had  to  pay  to  get  them."  This  is 
attacking  the  problem  of  old  age  insurance  from  a 
different  angle,  and  will  work  out  to  the  mutual  ad- 
vantage of  both  parties.  Despite  the  above  mentioned 
expedients,  for  certain  classes  of  unskilled  and  semi- 
skilled labor,  employers  are  confronted  with  labor 
shortage. 

Social  NtEDS  and  Business  Needs 
_  In  solving  his  labor  problems  the  employer,  who  con- 
siders them  from  all  angles,  is  only  exerci'sino-  the  fore- 


sight that  is  essential  to  future  success  in  the  conduct 
of  his  business.  The  old  men  are  a  big  social  problem, 
and  the  elimination  of  the  old-age  problem  is  highly 
desirable  from  a  civic  standpoint.  And,  after  all,  the 
solution  of  most  civic  problems  devolve  on  die  indus- 
tries of  a  community.  Hence,  the  advisability  of  an 
employer  realizing  the  relationship  of  civic  questions 
to  business.  There  are  other  civic  problems  respecting 
employment,  that  employers  can  now  take  steps  to  elimi- 
nate while  at  the  same  time  supplying  themselves  with 
steady,  reliable  employees.  When  in  doing  this  civic 
usefulness  and  business  promotion  are  accomplished,  a 
happy  medium  is  reached. 

Our  Negro  Labor  Reserve 
The  employer  who  can  supply  himself  with  faithful, 
loyal,  cheerful  and  healthy  employees  to  do  his  un- 
skilled and  semi-skilled  labor  should  consider  himself 
fortunate  indeed.  A  field  from  which  to  recruit  labor- 
ers of  this  class,  and  one  that  many  employers  are  com- 
ing to  appreciate  more  and  more  each  day,  is  the  negro 
population  of  the  community.  Many  employers  have 
recentl}'  succeeded  in  reducing  their  labor  turnover  con- 
siderably, by  the  introduction  of  negro  labor.  The  in- 
troduction of  this  labor  can  be  effected  easily,  by  the 
simple  expedient  of  keeping  the  old  employees'  confi- 
dence and  at  the  same  time  gratifying  their  desire  for 
gain.  This  can  be  done  by  transferring  the  present 
operatives  to  operations  paying  a  larger  rate.  As  this 
would  mean  that  the}- — the  old  employees — would  be 
transferred  to  operations  requiring  more  skill,  it  would 
result  in  a  saving  for  the  manufacturer,  because  it 
would  not  be  necessary  to  train  employees  who  would 
be  altogether  ignorant  of  the  work,  ideals  and  spirit  of 
the  organization. 

The  old  employees  would  not  be  antagonized  since 
they  would  be  making  more  money  than  formerly, 
and  would  be  doing  work  that  would  be  more  agreeable. 
In  starting  this  plan,  care  should  be  exercised  in  paying 
the  colored  operatives  a  rate  below  that  formerly  paid 
for  their  class  of  work,  since  paying  the  new  employees 
less  might  arouse  the  idea  in  the  minds  of  the  old  em- 
ployees that  it  augured  ill  for  them  in  the  future.  The 
exact  methods  used  would,  of  course,  vary  for  each 
locality  and  industry.  This  is  something  that  can  be  best 
judged  by  the  employment  manager.  It  is  almost  need- 
less to  state,  that  the  particular  type  of  work  given  to 
this  class  of  labor  would  need  to  be  given  careful  consid- 
eration. This  is  attacking  the  so-called  negro  problem 
from  a  different  angle,  and  will  result  favorably  for 
the  employer  and  the  public  at  large.  By  this  means, 
many  firms  have  been  able  to  supply  their  needs  from 
the  community,  without  importing  any  labor  from  afar, 
and  without  friction  or  dissatisfaction  on  the  part  of 
their  old  employees.  Success  depends  largely  upon  the 
tact,  judgment  and  knowledge  of  human  nature  pos- 
sessed by  the  employment  manager. 

Colored  Men  as  Mechanics 
Colored  men  have  long  been  used  in  many  foundries 
as  molders.  laborers  and  at  other  sundry  employment, 
but  at  present  more  are  being  employed  than  ever  be- 
fore. They  have  also  been  used  as  carpenters,  machin- 
ists and  blacksmiths  in  small  numbers.  In  fact,  the 
openings  in  more  lucrative  lines  has  in  many  places 
caused  a  shortage  of  colored  labor  for  purely  unskilled 
work.  There  are  many  things  that  can  be  done  by 
negro  labor  in  the  average  manufacturing  plant.  Among 
them  are: 

Punch  press  operations,  drill  press  operations,  semi- 
automatic machine  operations,  cleaning  castings,  chip- 
,ping  and  filing  castings,  rough  grinding  operations,  buff- 
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ing  and  polishing  articles  to  be  plated,  transporting  ma- 
terial. 

Colored  Women  in  Industry 

For  the  operation  of  light  semi-automatic  machines, 
light  punch  presses  or  drill  presses  colored  women  can 
be  used  to  advantage.  In  the  garment  making  indus- 
tries and  for  the  weighing  and  packing  of  comm.odities 
industrial  managers  would  be  fortunate  in  employing 
them  and  would  get  a  very  desirable  type  of  employee. 
]\Iarried  women  in  many  cases  would  be  glad  of  this 
employment,  since  it  would  give  them  an  opportunity 
to  supplement  the  earnings  of  their  husbands  without 
making  it  necessary  for  them  to  be  away  from  home 
during  the  evening  meal  hour.  Especially  would  this 
be  so  where  the  working  day  is  eight  hours. 

Where  the  work  is  not  of  a  heavy  nature  colored  wo- 
raen  have  been  employed  as  janitresses  with  very  satis- 
factory results.  An  interesting  case  where  they  have 
been  emplo>-ed  at  a  new  task,  is  by  the  Yellow  Cab  Com- 
pany of  Chicago,  where  they  are  car  washers  and  reno- 
vators. Speaking  of  the  results  obtained  the  night 
manager  says  they  are  loo  per  cent,  more  efficient  than 
men.  "They  waste  no  time,  they  are  quick  and  accu- 
rate, and  they  turn  out  a  clean  car  every  three  minutes. 
The  business  of  car  washing  has  been  systematized, 
each  woman  washing  a  particular  part.  When  a  car 
has  run  the  gauntlet,  it  is  clean  as  a  whistle." 

In  using  this  new  labor,  it  should  be  remembered  that 
the  department  heads  and  foremen  can  influence  for 
success  or  failure.  Their  attitude  will  be  the  attitude 
of  the  rank  and  file.  "People  will  follow  a  leader,"  and 
since  the  foremen  are  in  direct  contact  with  the  work- 
ers the  service  they  can  render  the  management  must 
not  be  overlooked.  Prompt  discouragement  of  any  in- 
civilitA-  or  discourtesy  by  any  of  the  working  force  will 
eliminate  friction. 

No  attempt  has  been  made  in  this  article  to  give  a 
complete  resume  of  the  applicability  of  the  negro  to 
the  industries.  Rather,  the  eflfort  has  been  to  point  out 
how  the  management  can  supply  its  labor  needs  without 
undue  trouble  and  do  away  with  the  labor  turnover 
problem.  The  negro  population  of  most  large  industrial 
centers  offers  a  supply  of  labor  of  great  potentialities. 
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Women  in  British  Muraition  Manufacture 

N  October,  191 7,  the  factories  producing  munitions 
in  Great  Britain  employed  2,022,000  men  and 
704,000  women.  The  monthly  increase  since  that 
time  has  been  at  the  rate  of  about  11,000  men  and 
19,000  women.  The  total  is  about  two-thirds  of  all 
the  labor  employed  in  industry  on  British  govern- 
ment work. 

In  the  national  factories  women  workers  out- 
number of  men  in  the  following  percentages: 

In  royal  factories,  32;  national  projectile  factories, 
47;  explosive  and  propellant  factories,  55;  national 
shell  factories,  72;  and  national  filling  factories,  79 
per  cent. 

As  regards  explosives  and  optical  glass,  not  only 
has  Great  Britain  become  self-contained,  but  she  has 
been  able  to  help  her  allies,  the  extent  of  the  chemical 
output  being  so  great  that  the  weekly  production  of 
chemical  shells  at  the  end  of  the  year  was  six  times 
the  output  at  the  end  of  1916.  The  situation  in  re- 
gard to  the  production  of  small  arms  and  rifle  ammu- 
nition has  become  secure;  the  lorries  in  possession 
of  the  armies  increased  during  the  past  year  by  43 
per  cent. :  the  number  of  cycles,  91  per  cent.,  and 
cars  and  ambulances  by  73  per  cent. 

Moreover,  great  and  permanent  improvement  has 


been  made  in  reducing  the  cost  of  munitions.  It  is 
stated  by  way  of  example  that  if  "the  gun  ammuni- 
tion program  of  1917  had  been  ordered  at  the  prices 
of  1916  the  increase  in  cost  over  the  actual  would 
have  been  £43,000,000  ($215,000,000)."  This  result 
has  been  obtained  in  the  face  of  a  continual  increase 
in  wages.  

The  Live  Wire  Era 

By  F.  H.  Bogart 

A  good  deal  of  the  present-day  demand  for  the 
"live  wire"  to  fill  executive  positions  in  our  manu- 
facturing industries  is  based  on  the  mistaken  idea 
that  human  dynamic  force  can  of  itself  be  made  an 
effectual  substitute  for  either  business  or  mechanical 
experience  and  foresight.  Men  of  this  type  ac- 
complish results — of  a  certain  character — and,  fortu- 
nately for  themselves,  accomplish  them  at  just  that 
period  in  the  development  of  any  new  undertaking 
when  the  men  higher  up  are  the  most  anxious  to  get 
action  and  the  most  impatient  if  expected  results 
are  not  forthcoming.  Their  method,  moreover,  will 
be  making  a  showing  when  the  business  or  me- 
chanical analyst  would  be  engaged  in  a  detailed 
study  of  the  basic  faults  of  organization  or  equip- 
ment— a  stud}'  that  is  absolutely  essential  as  a 
groundwork  for  the  method  this  type  of  executive 
must  follow  to  secure  what,  in  his  own  estimation 
would  constitute  a  satisfactory  result.  Work  of 
this  character  is  entirely  devoid  of  fireworks,  and 
during  its  progress  it  is  practically  impossible  to 
make  any  improvement  in  conditions  that  will  be 
apparent  above  the  surface,  because  to  dabble  in 
petty  reforms  would  only  complicate  and  delay  the 
task  of  constructing  a  consistent  and  common-sense 
organization  or  production  plan  from  the  foundation 
which  the  analytical  work  is  to  disclose.  Men  of 
this  type  are  consequently  at  the  start  under  the 
handicap  of  their  own  method,  and,  because  they 
seem  to  be  plodding  along  without  result  at  a  time 
when  an  over-anxious  official  may  be  expecting 
spectacular  improvements  in  conditions,  they  are 
subject  to  proddings  and  criticism  that  reduce  their 
efficiency  and  that  operate  to  the  disadvantage  not 
only  of  the  individual  but  of  the  type,  and  indirectly 
boost  the  prestige  of  the  "live  wire"  whose  quickly- 
achieved  results  create  a  more  favorable  impression. 
It  is  not  my  purpose  at  all  by  the  above  to  dis- 
credit the  "live  wire"  or  to  even  suggest  that  phys- 
ical energy  and  an  alert  mind  are  not  splendid  assets 
in  the  accomplishment  of  any  organization  or  me- 
chanical task.  The  point  I  am  driving  at  is  that  just 
at  the  present  time  many  people  seem  to  think  that 
an  abundance  of  "push"  is  all  that  is  needed  to  put 
through  an  undertaking  in  the  line  of  creating  a  busi- 
ness or  perfecting  mechanical  production,  while  I 
contend  that  in  the  long  run  the  prime  essential  is 
experience.  Backed  by  practical  experience  in  the 
same  or  similar  lines  of  work,  a  surplus  of  physical 
energy  and  the  ability  to  hold  the  keen  edge  of  one's 
intellect  through  a  long  day's  work  is  the  finest 
asset  imaginable.  Mere  executive  aggressiveness,  on 
the  other  hand,  not  based  upon  practical  experi- 
ence, in  nine  cases  out  of  ten  becomes  a  whip  on 
the  backs  of  the  subordinates  who  may  have  that 
experience,  growing  constantly  more  irritating  as 
greater  pressure  is  brought  to  bear,  until  the  whole 
rrganization  is  in  a  state  of  nerve  tension  incom- 
patible with  good  work  and  reduced  to  but  a  small 
fraction  of  its  normal  efficiencv. 
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'  i     v/  ic'iLJi'V  ''"'•  '^  ^^  imperative  need  that  Congress  should  supply 

THIS  war  is  an  engineers'  war.  How  often  has  this  sufficient  funds  to  permit  the  United  States  Civil  Service 
statement  been  made  and  repeated.  Still  the  fact  C'cmmission  to  expedite  its  regular  work  and  carry  out 
remains  that  engineers,  technically  trained  men  and  in-  ^  far-reaching  constructive  program  of  registration. 
(lust rial  executives  are  not  being  utilized  to  win  the  war  To  be  sure,  many  agencies  have  responded  to  the  re- 
as  the}-  might  be.  Our  industries  are  the  greatest  in  quest  to  supply  the  names  of  men  who  might  fit  particu- 
ihe  world,  we  have  as  creative  and  constructive  brains  lar  needs  of  the  government.  Especiall}',  the  technical 
as  any  nation  on  earth,  and  our  men  are  as  patriotic  and  engineering  societies  of  the  country  have  furnished 
and  self-sacrificing  as  any  engaged  in  the  great  world  names  of  thousands  of  their  members.  Engineering 
struggle;  yet  we  have  failed  to  solve  the  problem  of  how  schools  have  been  another  source  of  such  information, 
10  get  every  industrial  executive  and  engineer  into  the  and  many  private  agencies  have  helped, 
job  for  which  he  is  best  fitted.  The  great  keynote  today,  is  to  centralize  and  to  co- 

Let  us  suppose  that  an  executive  is  required  in  some  ordinate  work  of  the  same  general  character,  instead  of 
government  factorv,  or  other  governmental  service,  having  it  done  in  many  places  by  a  number  of  difi'erent 
How  is  he  ob- 
tained ?  Perhaps 
an  advertisement  is 
run  in  the  pages  of 
the  technical  mag- 
azines, or  a  re- 
quest is  sent  to 
some  one  of  the 
engineering  socie- 
ties, and  finally  a 
man  possessing  the 
necessary  qualifi- 
cations   is     found. 


NEEDFUL     ACTION 

1.  Appropriation  by  Congress  of  sufficient  sums  foi  the  use  of 
the  United  States  Civil  Service  Commission  so  that  that  body  can 
register  every  industrial  executive  and  engineer  in  the  United 
States. 

2.  Preparation  by  the  United  States  Civil  Service  Commission 
of  an  adequate,  unified  classification  that  will  show  the  actual  qual- 
ifications of  every  industrial  executive  and  engineer  in  the  United 
States. 

3.  Registration  and  classification  by  the  United  States  Civil 
Service  Commission  of  every  industrial  executive  and  engineer  in 
"he  United  States,  with  the  double  purpose  of  supplying  immediately 
men  for  the  service  of  the  government  in  all  of  its  manufacturing 
and  technical  branches,  and  of  affording  information  to  private  em- 
ployers in  regard  to  men  available  for  their  needs. 


agencies. 

Apph'ing  this 
principle  brings 
this  suggestion :  In- 
stead of  having 
the  United  States 
Civil  Service  Com- 
mission pass  upon 
the  qualifications 
of  an  engineer  or 
industrial  execu- 
tive after  he  has 
been  lined  up  for  a 

This  man  is  needed  badly  and  is  ready  to  go  to  particular  position,  why  not  have  the  Commission  ex- 
work.  But  there  is  an  obstacle  that  means  delay.  His  crcise  the  greatest  function  of  employment  and  register 
assignment  must  be  approved  by  the  United  States  Civil  the  engineering  and  technical  men  of  the  country?  Why 
Service  Commission.  This  is  law.  It  is  excellent  law  not  have  in  Washington  a  great  storehouse — if  vou  will 
provided  it  is  not  administered  in  a  hampering  manner.  — from  which  men  with  specialized  training  and  ability 
But  practically  it  does  take  a  considerable  length  of  can  be  selected  as  rapidly  as  they  are  needed.  Then, 
time  to  obtain  the  necessary  authorization  for  the  em-  when  a  call  comes  from  any  government  department  for 
plo)ment  of  an  engineer  or  executive  on  government  a  man  for  a  particular  line  of  work  that  man  can  be 
work.  The  reason  lies  largel}'  in  the  fact  that  the  picked  out  at  once  from  a  possible  list,  and  with  the  ut- 
United  States  Civil  Service  Commission  has  not  been  most  expedition  placed  at  the  work  where  he  is  needed, 
supplied  with  the  necessary  funds  so  that  it  could  ex-  Carrying  this  same  thought  a  little  further,  whv  not 

pand  its  work  to  meet  the  tremendous  demand  upon  its  throw  oiien  these  records,  this  storehouse,  to  private 
services  due  to  the  war.  It  is  handling  an  amount  of  manufacturers  who  are  in  need  of  skilled  men  for  war 
work  perhaps  a  thousand  times  greater  than  it  was  or-     industry. 

ganized  to  do.  Hundreds  of  names  reach  it  daily,  and  A  classification  for  such  a  purpose  would  have  to  be 
every  position  to  be  filled  must  have  careful  considera-     most  carefully  and  skillfully  prepared.     The  question- 
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naire  would  have  to  be  framed  to  bring  out  the  real 
merit  of  a  man's  education,  qualifications,  capacity  and 
technical  and  manufacturing  experience.  But  all  this 
can  be  done  with  success.  Then,  backed  by  the  author- 
ity of  Congress,  the  Civil  Service  Commission  could 
make  sure  that  every  man  fitting  into  this  classification 
was  duly  and  adequately  registered  in  its  records. 

It  is  stated  that  before  the  war  Germany  had  a  com- 
plete classification  of  every  engineer  and  man  of  manu- 
facturing experience  in  the  Empire.  The  German  gov- 
ernment knew  exactly  who  each  man  was,  what  his 
qualifications  and  experiences  were,  what  he  was  best 
fitted  to  do. 

We  have  been  a  jear  at  war.  Volunteer  agencies 
have  done  what  little  has  been  accomplished  in  making 
available  our  industrial  and  engineering  man-power,  for 
the  work  that  is  to  lead  on  to  victory.  Is  it  not  time  that 
the  government  should  take  over  in  a  unified  and  co- 
ordinated manner  this  great  w'ork  of  classifying,  regis- 
tering and  placing  at  work  our  engineers  and  industrial 
executives.  Some  time  this  work  must  be  done.  Why 
not  begin  it  now? 


mented  upon  in  this  issue.  The  article  on  page  385 
by  Mr.  C.  E.  Knoeppel  has  been  developed  from  his 
jirincipal  address  at  the  conference. 


A  Pound  of  Co a J 
MERICAN  industry  has  always  had"  an  ample  sup- 
pi}-  of  fuel  except  during  the  past  winter.  This 
continuous  surplus  has  made  manufacturers  and  pro- 
ducers of  power  regard  coal,  not  from  the  viewpoint  of 
its  capacity  to  produce  power,  but  from  its  cost  in  dol- 
lars and  cents.  But  shortage  or  threatened  shortage 
has  brought  a  change  in  outlook. 

Today  a  pound  of  coal  is  valued  for  what  it  will  pro- 
duce, not  for  what  it  costs.  And  with  this  change  in 
\aluation  comes  a  host  of  considerations  in  regard  to 
the  utilization  of  coal  that  before  was  pushed  aside  as 
of  minor  importance. 

\\'hen  a  pound  of  coal  is  looked  upon  from  the  view- 
point of  what  it  will  produce  it  becomes  evident  that  it 
must  be  used  with  the  greatest  possible  effectiveness. 
In  other  words,  we  must  arrange  to  get  every  possible 
advantage  from  the  heat  or  the  power  that  the  coal 
represents.     To  do  this  steam  production  and  power 
Convention    oT   Industrial    EnginceTS         generation  must  be  placed  on  the  highest  possible  plane 
*     THREE  days'  national  conference  was  held  in     of  efficiency.    Once  this  viewpoint  is  taken  our  horizon 
-tA      Chicago  the  latter  part  of  .xlarch  under  the  aus-     extends  to  take  in  improved  power-plant  machinery  and 
pices  of  the  Society  of  Industrial   Engineers  and  the     apparatus  of  all  kind,   the  selection  of  materials  and 
Western  Efficiency   Society.     These  two  organizations     supplies  to  fit  them  to  particular  requirements,  organ- 
planned  a  discussion  of  labor  problems  under  war  con-     ization  of  all  the  power-plant  work,  and  the  selection 
ditions    dividing   this    main    subject    into    four  topics :     and  management  of  all  the  labor  involved.    To  be  sure, 
^^'omen     in     Industry — Replacing     Alen  ;     Mechanical     these  matters  have  not  been  completely  overlooked  be- 
Equipment — Its  Function  in  Replacing  Men;  ^len  Re-     fore  but  now  they  have  added  significance.     Each  one 
maining — Securing  Their  Maximum  Production;  .\fter     presents  problems  that  must  be  solved  proper!}-  pro- 
the  War — Readjustments  to  Take  Care  of  Those  Re-     vided  we  are  to  obtain  the  maximum  effect  from  each 


turning,  Including  Disabled. 

The  registration  throughout  the  conference  reached  a 
total  of  about  1 100 ;  twenty-one  states  and  Canada  were 
represented,  and  a  gratifying  feature  was  the  attend- 
ance of  a  number  of  women. 

The  keynote  of  the  conference  was  jiresented  by  Mr. 
C.  E.  Knoeppel,  and  may  be  expressed  by  the  phrase 


pound  of  coal  that  potentially  represents  so-much  heat 
(jr  so-much  power. 

The  situation  is  far  from  being  unhealthy.  It  is  a 
case  of  not  recognizing  our  blessings  until  we  are  par- 
tially deprived  of  them.  Without  doubt  the  millions  of 
tons  of  coal  that  will  be  burned  in  the  United  Stales  in 
the  coming  year  will  be  more  effectively  utilized  than 


"coordination  of  engineers"  to  win  the  war  and  to  any  similar  amount  in  the  history  of  American  industry, 
prepare  for  the  commercial  conflict  after  the  war.  Very  It  is  not  too  much  to  believe  that  the  power-plant  ma- 
properly  he  pointed  out  that  to  coordinate  others  we  chiner}-,  organizations  and  methods  that  will  be  put 
must  coordinate  ourselves,  and  it  was  suggested  that  into  use  during  the  coming  months  will  carry  over  into 
this  great  problem  of  coordination  among  industrial  the  times  of  peace  and  mean  still  more  in  the  effective- 
engineers  should  be  made  the  topic  for  the  next  national  ness  of  power  production  for  industry.  This  is  an  ad- 
conference  of  the  societies.  vantageous  by-product  of  the  great  war  or,  more  spe- 

INDU.STR1.M,  M/\N.\GE.MF.NT  regrets  that  it  is  impossi-  cifically,  of  our  shortage  of  fuel, 
hie  to  present  even  a  synopsis  of  many  of  the  strong         Rut  that  the  maximum  result  nia}-  be  obtained  a  grave 

papers  that  were  given  at  Cliicago.     r")nly  one  is  com-  duty  rests  upon  every  industrial  manager  and  power- 
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plant  engineer  to  see  to  it  that  the  work  for  which  he  is  democracy?     Can    we   imagine   that   engineers,   of   all 

personally  responsible  is  done  with  a  maximum  of  eflfec-  people,  are  endeavoring  to  get  a  patent  of  nobility.  Can 

tiveness.      Following   the    expression    that    heads    Mr.  we  imagine  that  any  small  group  of  engineers  in  this 

Walter  N'.  Polakov's  series  of  articles  now  running  in  country  would  lend  itself  to  drawing  a  charmed  circle 


Industrial  Management  every  one  having  to  do  with 
the  generation  of  power  must  master  its  production. 


Our  Lack  oiF  Firmness 
64>  />^  i'  =1  i"an  thinketh  so  is  he."  If  there  ever  was 
Jr^  need  of  firmness,  or  militant  determination  on 
the  part  of  Americans  it  is  today.  In  the  face  of  this 
need  it  is  a  bit  disheartening  to  find  a  lack  of  fixed  pur- 
pose in  the  minds  of  some  in  regard  to  the  war. 


around  200  of  its  number,  now,  when  there  are  so  many 
appeals  to  patriotism  and  such  a  burst  of  earnest  demo- 
cratic feeling?  These  thoughts  would  perish  as  soon 
as  they  flashed  into  any  one's  brain,  unless  they  were 
proved  to  have  a  basis  of  fact. 

But  here  is  the  proof.  A  bill  (S.  2366)  has  already 
passed  the  Senate  of  the  United  States  to  establish  an 
American  Academy  of  Engineers.  Fifty  prominent  men 
are  to  be  its  incorporators  and  it  cannot  have  more  than 
200  members.    It  is  to  be  self-perpetuating  and  the  body 


For  more  than  two  years  after  it  began  we  hoped 

,  ,  .       ,  ,     '    ,              ,     r  *u      t     ^„i^    or,/!  is  to  have  the  power  to  fill  all  vacancies  in  its  own  com- 

that  we  would  be  able  to  keep  out  of  the  struggle,  and  f 

when  we  did  go  in  far  too  many  held  to  a  secret  wish  ^^mon- 

,  r  :a  u^  o„ff;^;«,,f  The  bill  is  now  before  the  House  of  Representatives 
or  hope  that  a  show  of  our  power  would  be  sumcient 

,      r    ,            a-  ,  ■       ■  \  ^    -,   A  ^U'.^  ,„«  ^H.  R.  462s)   and  has  been  referred  to  the  Judiciarv 

to  brmg  the  end  of  the  conflict  in  sight,  and  that  we  -+     J-' 

would  not  have  to  develop  and  exert  our  full  military  Committee. 

,  .    ,        .  ,               ,  But  it  is  verv  evident  that  the  bill  as  framed  is  in- 
and  uidustrial  strength. 

That  concealed  thought  has  not  been  entirely  rooted  complete.     No  provision  is  made  for  the  title  of  nobdity 

out.     It  still  persists  as  one  of  the  weaking  elements  -i^h  which  the  members  of  the  de  luxe  circle  are  to  be 

,  ,,  addressed.    Perhaps  it  may  be  suggested  that,  Mv  Lord 
in  our  prosecution  of  the  war. 

In  the  minds  of  industrial  managers  and  workers  it  Engineer  So-and-So  might  serve.    Furthermore,  the  bill 

acts  to  retard  and  hold  back  production.     Whv  should  ^^"^  *«  P^^^de  for  hatchments  or  escutcheon  or  other 

anv  one  strain  every  nerve  to  get  a  lot  of  shells,  guns,  f"''"^  ^^  ^'""^o"^!  shield  to  be  displayed  and  worn  by  the 

fuses  or  other  war  material  finished  if  one  harbors  the  "obles  of  the  engineers.    But  it  is  possible  that  these  are 

secret  thought  that  after  all  these  things  will  not  be  merely    minor   points    that    will    work    themselves   out 


used.  Or  what  is  the  use  of  rushing  and  hurrying  the 
building  of  ships  if  maybe  something,  somewhere  will 
intervene  and  quickly  bring  the  end  of  the  war. 

These  thoughts  and  this  attitude  must  be  as  corn- 


should  the  bill  become  law. 

Something  like  150  years  ago,  the  great  leaders  of 
democrac}-  who  founded  this  nation  destroyed,  as  they 
thought,  the  possibility  of  establishing  an  aristocracy  in 


pletely  rooted  out  of  our  industrial  life  as  we  would  ^his  liberty-loving  land.    Their  work,  their  example,  in- 
cut away  a  malignant  growth  that  threatened  our  phys-  deed  their  spirits  reaching  out  to  us  from  the  past,  in- 

•  1  i-r           ii      rr       t          =  „<:  ^,,,-  i^„»^  ^,,»c      ■Wr.w  spire  US  to  work  with  our  full  measure  of  strength  for 
ical  life,  or  the  life  of  some  of  our  loved  ones.     iNow  t' 

is  the  time  for  firmness,  for  iron  determination,  not  for  true  democracy.    And  in  these  days  of  stress  wnen  that 

half  hearted  measures  and  shilly-shally  efforts.     Now  ^™'-k  "^^ans  throwing  ourselves  into  the  greatest  war 

•  .1     .•       ..         r      *u  <■  ^u        4- -»  ^^,  ,^,.  ^f  tv,;o  rr,-»ot  of  all  historv,  where  the  real  issue  is  whether  democracy 
IS  the  time  to  realize  that  the  entire  power  01  this  great  -" 

nation  must  be  turned  into  the  struggle;  partial  eflforts  shall  live  or  die,  there  comes  this  attempt  to  grant  a 

will  not  bring  victory.     So,  pull  out  by  the  roots  the  Patent  of  nobility  to  a  few  engineers.    A  perusal  of  the 

secret  thought  that  America  can  do  her  part  by  merely  bill  gives  the  decided  impression  that  the  purpose  behind 
making  a  show,  not  by  forcing  things  clear  through  to 


their  ultimate  and  final  conclusion !  Remember  victory 
comes  to  the  man  who  thinks  victory,  who  does  not  give 
up  during  the  last  fifteen  minutes  of  the  struggle ! 


it  is  not  patriotic  but  ambitious,  that  it  is  undemocratic 
and  un-American. 

An  aristocracy  of  engineers ;  a  de  luxe  section  of  the 
engineering  profession!     It  is  to  smile,  and  then  to 

laugh ! 


Engineers  De  Luxe 

CAN  we  believe  our  eyes  and  ears?  Can  we  believe 
that  any  one  is  trying  actually  to  set  up  an  aris- 
tocracy of  engineers  in  these  days  when  the  whole  civil- 
ized world  is  pouring  out  its  blood  and  treasure  for 


Another  attempt  is  being  made  to  attack  the  well 
known,  production  hindering,  "anti-efficiency"  riders  of 
the  appropriations  for  the  support  of  our  military  es- 
tablishment in  this  time  of  war.  Every  patriotic  citizen 
should  immediately  and  emphatically  direct  the  attention 
of  his  representatives  in  Congress  to  this  proposal. 
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A  Bowser  oil  reclaiming  system,  as  installed  by 
the  S.  F.  Bowser  Company,  Fort  Wayne,  Indiana, 
consists  of  the  following  units  shown  in  the  accom- 
panying illustration :  Two  heating  tanks,  four  cone- 
bottomed  settling  tanks,  one  cone-bottomed  refuse 
tank,  one  cylindrical  tank  for  the  storage  of  new  and 
reclaimed  oil  (in  some  cases  two  tanks),  one  powder 
pum]i  for  handling  the  oil  throughout  the  system. 

AMiilc  the  standard  system  consists  of  the  number 
of  units  shown  and  enumerated,  special  conditions 
may,  of  course,  call  for  a  different  number  or 
arrangement. 

The  capacities  of  the  cone-bottonie(l  tanks,  the 
refuse  tank  and  the  cylindrical  storage  tanks  vary  to 
meet  operating  conditions,  while  the  capacities  of 
the  heating  tanks  remain  the  same  for  all  ordinary 
operating  conditions.  The  data  showing  the  capacities 
of  systems  designed  to  handle  from  lOO  to  2000  gallons 
in  24  hours  and  indicating  the  sizes  of  the  tanks  are  not 
gi\en  here  for  lack  of  space. 


GKNEKAI,    ARRANCK.MKNT— liOWSrR    CLTTING    Olf.    RKCI.AIMING    SYSTEM 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiin 
The  operation  of  the  system  is  as  follows: 
The  oil  from  the  centrifugal  extractors,  in  which 
separation  of  oil  from  metal  chips  is  accomplished, 
enters  the  first  of  the  two  heating  tanks  from  a 
tfange  at  the  top  of  the  tank  and  flows  downward 
through  an  interior  pipe  line  to  the  bottom  of  the 
tank.  It  overflows  from  the  top  of  the  same  tank  at 
a  point  nearly  opposite  that  of  entrance  into  the 
second  heating  tank,  which  is  identical  with  the  first, 
and  through  the  overflow  from  the  second  tank  the 
oil  flows  into  the  first  of  the  settling  tanks.  The  func- 
tions of  the  two  heating  tanks  are :  First,  to  render 
the  oil  more  fluid  by  raising  its  temperature,  thus 
facilitating  precipitation.  This  operation  is  accom- 
jilished  by  means  of  a  spiral  heating  coil  within  each 
tank.     Second,  to  sterilize  the  oil  when  desired. 

The  oil  enters  the  first  of  the  series  of  the  settling 
tanks  and  flows  downward  through  an  interior  pipe 
line  to  a  point  at  a  level  with  the  top  of  the  cones. 
It  overflows  into  the  next  settling  tank  at  a  point 
opposite  that  of  entrance,  and  so  on  through  the 
series  of  settling  tanks.    The  general 

;  piping   arrangement   of    ingress   and 

!  egress  of  oil  is  similar  for  the  heat- 

ing tanks  and  settling  tanks. 

It  will  thus  be  seen  that  the  oil 
passes  through  the  cone-bottomed 
settling  tanks  in  series,  i.  e.,  the  oil 
passes  through  each  tank,  precipita- 
tion of  impurities  taking  place  dur- 
ing the  entire  process.  The  last  two 
tanks  in  the  series  are  supplied  with 
steam  coils  to  aid  further  in  the 
process  of  precipitation,  and.  like 
the  .steam  coils  in  the  heating  tanks, 
mav  also  be  used  for  the  purpose  of 
further  sterilizing  the  oil. 

Each  of  the  settling  tanks  is  pro- 
vided with  a  large  cap-bolted  man- 
hole to  facilitate  cleaning  or  inspec- 
tion, while  the  heating  tanks  are 
provided  with  a  clean-out  opening  at 
the  bottom  of  each  tank. 

Bv  means  of  the  rotary  pump,  the 
oil  liiav  be  transferred  from  the  bot- 
tom of  anv  one  of  the  settling  tanks 
to  the  refuse  tank.  The  suction  line 
in  each  .settling  tank  reaches  very 
nearlv  to  the  bottom  of  the  cone,  so 
that  the  heavy  sediment  which  has 
accunuilated  during  the  settling  proc- 
ess mav  be  withdr;iwn  into  the  refuse 
tank,  where  ftulher  precipitation 
takes  place,  the  hnal  wcnihless  deposit 
being  drawn  ofl'  from  a  cock  at  the 
vertex  of  the  cone  bottom.  On  the 
side  of  the  refuse  tank  will  be  noted 
a  series  of  sampling  valves  communi- 
cating with  a  iiipe  line  which  returns 
the  clarified  nil  to  one  of  the  two  stor- 
a.ge  tanks.  It  is  the  usual  practice  to 
use  one  of  the  two  storage  tanks  for 
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icrl.-iimed  oil,   wliile  the  other  is  reserved  for  strictly      welded  members  are  connected  by  cross  ties  at  the 
new  oil.     It   will  he  noted,  however,  that  the  piping  is      front,    the    back    being   closed    in    and    stiffened    by 


so  arranj,^ed  that  llie  reclaimed 
either  tank 

The  samiilinj;  \al\es  jiermit  a  \ery  small  quantity 
of  oil  to  be  withdrawn,  the  samjjle  showing  the  ex- 
tent to  which  precipitation  has  taken  place  at  the 
K-\el  of  the  valve.  If  sediment  is  still  found  in  the 
sample,  the  \-alve  is  closed  and  further  time  allowed 
for  ])recii)itation.  If  the  oil  is  found  to  be  clarified, 
the  entire  sup])ly  in  the  refuse  tank,  down  to  the 
level  of  the  sampling  valve  used,  is  allowed  to  return 
to  the  storage  tank.  The  process  is  repeated  with 
the  other  two  sampling  \alves,  the  operation,  of 
course,  being  go\-erned  b_\-  the  amount  of  oil  in  the 
refuse  tank. 

it  is  quite  usual  to  place  the  cylindrical  tanks  for 
the  storage  of  reclaimed  and  new  oil  underground, 
though  in  such  an  event,  care  should  be  taken  to 
insure  proper  temperature  conditions  by  the  installa- 
tion of  a  steam  coil  in  each  tank,  or  tanks  may  be 
installeil  in  a  pit  or  basement  which  is  suitablv 
walled. 


an  be  returned  to      sheets  bolted  to  the  angle  uprights. 


A  CUMPLETE  line  of  brackets  and  fixtures  for 
^"^  electric  lights  for  factory  use  is  manufactured 
by  the  Xewman  ^Manufacturing  Company,  Cincinnati, 
(Jhio.     The  illustration  ^ives  an  idea  of  the  tieneral 


THE       SPOTLIGHT       I.ICHTIXC     FIXTURES 

features  of  construction.  The  bracket  has  a  base 
made  in  various  forms  to  suit  different  conditions, 
and  can  be  attached  to  wall,  ceiling,  post  or  some 
part  of  a  machine.  Movable  joints  permit  of  shifting 
the  arms  of  the  bracket  and,  thereby,  the  position  of 
the  light  to  whatever  location  is  desired.  A  slight 
push  or  pull  adjusts  the  light  and  the  adjustable 
friction  joints  hold  it  in  the  new  position. 

'( )ne  type  of  bracket,  besides  being  adjustable  to 
any  spot  within  a  six-foot  radius,  telescopes  either 
U|)ward  or  downward  a  distance  of  three  feet. 


New  Britam  Tote  Eo: 
A  TOTE  box  rack  designed  to  facilitate  the  stor- 
^^  ing  of  small  parts  has  been  developed  by  the 
New  Britain  Machine  Company,  New  Britain,  Con- 
necticut. As  shown  in  the  illustration,  the  front 
uprights  are  of  flat  steel ;  those  at  the  rear  are  angles. 
The  angle  runners  upon  which  the  boxes  slide  are 
electrically  welded   to  each  pair  of  uprights.     These 


NEW     IIKIT.MN     M.\CHI.VE    CO.    TOTE    BO.K    R.VCK 

These  racks  are  commonljf  furnished  in  standard 
units.  They  may,  however,  be  expanded  horizon- 
tally to  any  extent  and  may  be  built  to  accommodate 
a  greater  number  of  boxes  in  each  tier.  Units  are 
frequently  placed  back  to  back  with  a  common  sheet 
metal  division  between  them.  Attention  is  called  to 
the  feature  whereby  the  box  when  hauled  out  is 
permitted  to  sag  slightly,  for  the  raised  gear  and 
comes  in  contact  with  the  front  cross  tie.  In  this 
])osition  the  interior  of  the  box  is  exposed,  per- 
mitting easy  loading  or  unloading. 

The  following  specifications  cover  racks  for  two 
sizes  of  standard  boxes  : 

Size   of   box   accommodated         i6"  x  lo"  x  .=;"         20"xi2"x6" 
Overall   height  of   one   six-box  3'  11"  I3!4" 

section 
Overall    width   of   one   six-box  ll'-s"  4'  5" 

section. 


Overall  depth  of  rack  front  to 

iS" 

22^" 

back 

Height  between  lloor  and  lower 

4" 

1" 

box 

Height  of  box  space 

7" 

8" 

Width  of  box  space 

lO^s" 

12H" 

\\  eight  of  one  six-box  section 

(n 

pounds 

52  pounds 

complete 

ho  {''ni'ldi 


p"OR  a  lout;  time  the  spread  of  the  factory  lunch- 
room  idea  was  retarded  because  of  the  taint  of 
"welfare."  Employees  looked  upon  it  as  paternal- 
istic. The  employers  did  not  sift  the  practical  from 
the  sociological. 

But  to-day  a  group  of  hard-headed  business  rea- 
sons are  recognized  behind  the  idea  of  properly 
equipped   and  efficiently  operated   industrial  restau- 
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rants  and  lunchrooms.  It  has  been  proved  repeat- 
edly that  they  confer  great  benefits  upon  the  em- 
ployee. And  whatever  benefits  the  worker  benefits 
the  manaa:ement  likewise. 


FIG.     I. — ni.VING    ROOM    OF    WISCOXjilX    STEEL    COMP.WY 

Both  must  see  that  if  a  certain  thing  benefits  the 
health  and  well-being  of  the  employees — although  for 
(lifTerent  reasons — that  thing  niust  be  adequately 
supported. 


FIG.  2. — SERVICE  COUNTKK  OF  WISCO.XSI.V   STEEL  COMPANY 

One  advantage  that  has  come  from  the  industrial 
lunchroom  is  the  growth  of  the  science  of  modern 
dietetics.  Have  you  ever  stopped  to  think  that 
jieople  use  more  sense  to-day  in  eating  than  they  did 


FIG.    3, — LUNCHROOM    OF    OHIO    MALLEABLE    STEEL    COMPANY 

20  or  even  lo  years  ago?  People  are  gradually  learn- 
ing that  much  illness  and  discomfort  comes  from 
improper  eating.  -Again,  a  person  may  be  under- 
nourished because  he  does  not  eat  enough  of  certain 


things.  The  diet  may  be  right  in  ciuantity  and  of 
wholesome  dishes,  but  deficient  in  quality  and 
\ariety. 

It  has  been  proved  that  proper  food  eaten  under 
proper  circumstances  in  the  middle  of  the  day  results 
in  better  work.  Imagine  the  case  of  a  shop  girl  who 
rises  from  a  good  night's  sleep  thoroughly  refreshed 
and  rested,  but  lacking  in  time  for  dressing  and  eat- 
ing, and  so  hurries  away  to  work  without  breakfast. 
Unless  she  is  unusually  strong  and  healthy,  her  day 
is  likel}^  to  be  spoiled.  About  lo  o'clock  she  may 
not  feel  hungry,  but  she  is  tired.  She  has  been  draw- 
ing upon  her  reserve  energy.  In  the  middle  of  the 
afternoon  she  may  develop  a  headache.  The  net 
result  of  all  this  is  that  she  has  accomplished  com- 
])arati\'ely  little  during  the  day,  all  because  of  im- 
l)ro])er  and  insufficient  nourishment. 

Good  Food  Reduces  Accidents 

The  management  of  a  certain  factory  noted  that 
the  greatest  percentage  of  accidents  occurred  in  the 
linur  immediately  following  the  noon  luncheon 
]>eriod.  More  casualties  were  crowded  in  that  60 
minutes  than  into  the  rest  of  the  day.  An  investiga- 
tion showed  that  many  of  the  workmen  went  to  a. 
nearby  saloon  to  lunch  or  had  beer  brought  into  the 
factory  during  the  lunch  hour.  A  stringent  order 
was  issued  barring  beer,  and  milk  was  supplied  free 
to  any  one  who  wanted  it.  As  a  result  the  number 
of  accidents  occurring  immediately  after  the  lunch- 
eon hour  was  reduced  almost  to  zero. 

Dietetic  experts  tell  us  that  food  eaten  under  pleas- 
ant circumstances  and  agreeable  surroundings  does 
more  physical  good  than  imder  other  conditions,  The 
factory  lunchroom  is  the  pleasantest  place  in  the 
--liop  or  its  surroundings  where  employees  can  eat. 

Under  ideal  circumstances  the  tables  are  spot- 
lessly clean.  The  walls  and  ceiling  are  pleasantly 
decorated  and  the  floor  is  immaculate.  Everything 
is  sanitary  and  the  equipment  is  pleasing  in  appear- 
ance. The  food  is  of  the  best,  and  adapted  to  the 
requirements  of  the  employees'  condition  and  work. 
A  girl  doing  sedentary  work  cannot  feel  as  well  dur- 
ing the  afternoon  if  her  inside  mechanism  is  wres- 
tling with  meat  and  other  heavy  foods ;  but  a  bowl  of 
soup  and  a  sandwich,  with  a  cup  of  chocolate  or  milk 
with  a  dessert,  furnishes  the  necessary  nourishment. 

^^■hether  a  lunchroom  pays  or  is  run  at  a  loss  de- 
pends largely  upon  the  mode  of  operation.  The  latter 
mu.st  be  carefully  planned  and  properly  conducted- 
It  is  a  restaurant  and  should  be  conducted  on  res- 
taurant principles.  An  expert  man  or  woman  should' 
be  placed  in  charge ;  it  .should  not  be  entrusted  to- 
the  tender  mercies  of  novices  and  theorists.  The 
i.iiid  should  be  purchased  in  quantities.  A  careful 
check-up  system  must  be  provided,  the  dishes  served 
must  be  in  variety.  Each  item  should  be  charged  for 
scparately,  so  if  a  person  wishes  to  go  without  butter, 
or  get  along  with  one  piece  of  bread,  the  amount  of 
his  check  will  be  in  accordance. 

Turning  now  to  the  matter  of  equipment,  this  can 
lie  had  in  a  variety  and  form  suited  to  every  need. 
The  Wisconsin  Steel  Company  has  an  attractive 
dining  room  shown  in  Figure  i.  with  an  extensive 
service  counter  shown  in  Figure  2.  The  equipment 
was  installed  l)y  Albert  Pick  &  Company,  Chicago. 
Illinois.  The  front  panels  on  the  counter  are  vitro- 
litc,  and  the  top  of  glass,  the  pilasters  and  molding 
arc   of   malleable    iron    finished   with    baked    enamel. 

iMgure  3  shows  the  lunchroom  of  the  Ohio  Malle- 
able Steel  Company,  Columbus.  O..  which  is  espe- 
cially arranged  for  tjuick  service. 
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Air-Driven  .Pedsstal  Grinder 
OR     general     service,     where     a     stationary     air- 
driven   grinder  i^  preferable  to  one  of  a  portable 


"lITTLK  DAVin"  IN'GEKSOLL-RAXD  GRINDER 


face,  though  other  sized  wheels  may  be  used. 


t\pe,  The  Inger- 
soll-Rand  C  o  m  - 
pan\-.  Xew  York, 
N  .y..  is  placing  on 
the  market  the  ma- 
c  h  i  n  e  illustrated 
herewith.  It  is 
designated  as  a  No. 
S  "Little  David" 
grinder.  The  three- 
c\linder  m  o  t  o  r  , 
with  its  continuous 
])Ower  impulse,  the 
rotary  valve  i  n  - 
tegral  with  the 
crankshaft,  a  n  d 
the  triple  ball  bear- 
ing spindle  are  of 
similar  design  to 
the  same  manufac- 
tiu'ers'  Xo.  7  "Lit- 
tle David"  grinder. 
T  li  e  machine  is 
rated  to  ojierate  at 
3400  r.p.m.  with 
compressed  air  at 
So  pounds  pres- 
sure. Control  is 
etfected  by  means 
of  a  convenient 
foot  lever.  T  h  e 
grinding  w  heel 
usually  employed  is 
10  inches  in  diam- 
eter  and   one   inch 


;ll    ;;l:.;ll    CliM, 


^T'HE  illustration  shows  a  turning  chuck  which 
■^  was  originally  developed  for  shells,  but  can  be 
adapted  to  use  on  disks,  plugs,  bars  and  the  like.  For 
shells  the  front  end  of  this  chuck  runs  in  a  babbitted 
bearing  to  give  a  maximum  of  rigidity.  Opening 
and  closing  is  accomplished  with  one  stroke  of  the 
handwheel  placed  just  above  the  bearing. 


CAMPBELI.    SHELL    CHUCK 

In  the  smaller  size  the  operator  handles  the  chuck 
automatically  closing  by  momentum  as  the  lathe 
starts,  and  opening  by  the  same  force  as  it  stops. 
The  collet  is  long  and  grips  for  its  entire  length. 
There  are  three  moving  parts,  the  collet,  the  sleeve 
and  the  hand-wheel.  This  chuck  is  manufactured 
by  A.  ]\I.  Campbell,  Brockville.  Ontario,  Canada. 


Valve   Llr.i.iidi.ng  Machine 
^TPME    Defiance    ^lachine    Works,    Defiance,    Ohio, 
has    recently    ])laced    on    the    market    a   machine 
designed  to  grind   all   the   \alve   seats   in   a  cylinder 


DEFIANCE     VALVE     GRINDING     MACHINE 

block  at  one  time.  Simple  adjustments  of  the 
spindles  offer  a  wide  range,  thus  permitting  the 
reaching  of  varying  centers.  The  machine  can  also 
l)e  furnished  with  special  heads  to  grind  the  seats  of 
any  cylinder  fitted  with  staggered  types  of  valves. 

The  head  which  carries  the  spindle  is  rigidl}'  con- 
structed and  all  the  running  parts  are  enclosed  and 
packed  in  grease.  The  oscillating  motion  for  the 
spindles  is  transmitted  to  the  driving  rack  by  means 
of  a  sliding  rod  and  spur  gear.  The  up  and  down 
movement  is  automatic  at  regular  intervals,  to  per- 
mit the  spreading  of  oil  and  emery  over  the  grinding 
surfaces. 

The  table  is  vertically  adjustable,  counterweighed 
and  designed  to  insure  rigidity.  The  column  is  of 
a  box  section. 

The  regular  ec|uipment  includes  the  countershaft 
and  pulleys. 

The  minimum  center  to  center  of  spindles  i-i^ 
inches ;  maximum  distance  between  outside  spindles 
22  inches ;  distance,  face  of  upright  to  center  of 
spindles  7  inches :  size  of  table  working  surface  14  x 
32  inches;  oscillating  movement  of  spindles  ij4  revo- 
lution :  automatic  up  and  down  movement  of  spindles 
e\erv  10  revolutions. 


TIhe  "Ardse "  Gravi'ty  Conveyor 

'T^HE  "Ardee"  gravity  conveyor  consists  of  a  series 

of  rollers  assembled  in  rigid  steel  frames  in  8- 

font  lengths,  which,  when  placed  at  a  slight  grade, 

will  carrv  merchandise  in  an\-  direction.     The  frames 
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are  portable  and  rcciuirc  no  skilled  labor  to  put  them 
up  or  take  them  down.  Short  lengths  can  be  used 
as  a  conveyor  or  skid  from  shipping  platform  to  the 
tail  board  of  a  truck.  Longer  sections  running  to 
thousands  of  feet  are  adapted  for  conveying  material, 
product  and  supplies  around  industrial  plants. 

The  frame  of  the  conveyor  is  made  of  structural 
steel  trussed  to  insure  its  stiffness.  Each  roller  re- 
volves in  case-hardened  steel  roller  bearings  housed 
in  a  manner  to  protect  them  from  dust.  Frames  or 
units  of  the  conve3-or  are  joined  together  bv  an  inter- 
locking coupler  fastened  at  the  sides.     The  hooks  of 
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CEN'FR.\I,    VIEW    OF       ARDEE       GRAVITY    COXVEVOR 

one  end  interlock  with  two  flanged  bolts  on  the  ad- 
joining unit.  Sections  can  be  added  indefinitely 
until  the  required  distance  is  covered. 

A  feature  of  the  construction  is  the  bearings  of  the 
rollers.  These  are  roller  bearings  provided  with 
strong  steel  thimbles  to  avoid  any  dislocation  of  the 
rollers.  The  illustration  shows  a  section  of  the  Ardee 
gravity  conveyor  being  used  in  connection  with  an 
unloading  machine  on  shipboard.  This  conveyor  is 
manufactured  bv  Rownson,  Drew  &'  Clvdesdale.  Inc., 
New  York,  N.  Y. 


Fleming  Combination  Lathe 
A  UNIVERSAL  machine  tool  combining  in  one 
'^  the  facilities  of  three  machines,  namely,  a  16- 
inch  engine  lathe,  a  horizontal  boring  mill,  and  a 
I'lain  milling  machine,  has  recently  been  put  upon 
the  market  by  the  Geo.  \\  .  Fleming  Company, 
Springfield,   Massachusetts,   under   the   name   "Com- 


bmation  Lathe  Boring  and  Milling  Machine."  An 
additional  feature  is  that  of  a  sliding  bed  gap  lathe, 
as  shown  by  the  second  of  the  two  accompanying 
illustrations. 

These  views  indicate  the  general  features  of  con- 
struction so  clearly  that  a  detailed  description  is  un- 
necessar}^  In  Figure  i  we  see  the  machine  arranged 
as  an  engine  lathe  with  the  gap  closed.  The  milling 
machine  table  acts  as  support  for  the  sliding  bed 
when  the  latter  is  closed.  The  combination  rest  can 
be  used  up  to  a  full  swing  of  25  inches  when  the  gap 
is  opened. 


FIG.    2. — FLEMING    COMBINATION'    LATHE 

The  headstock  has  a  four-step  cone  pulley  and  a 
single  back  gear.  The  spindle  is  hollow,  and  means 
are  provided  for  taking  up  wear  both  laterally  and 
radially. 

The  milling  machine  table,  saddle  and  knee  are 
best  seen  in  Figure  2.  The  table  is  elevated  on  the 
face  of  column  by  means  of  helical  gears  and  a  screw. 
The  crank  for  operating  this  movement  is  in  a  con- 
venient location  on  the  face  of  the  column.  The 
milling  machine  table  is  equipped  with  hand  feed. 

When  used  as  a  boring  mill  the  machine  is  of  the 
platen  and  table  type  using  a  boring  bar  i}4  inches 
in  diameter.  It  is  provided  with  power  feed,  deriv- 
ing its  motion  from  the  lathe  change  gears. 

Following  are  the  major  specifications: 

\\  ith  bed  closed,  the  distance  between  lathe  cen- 
ters is  36  inches ;  with  bed  open,  57^,  inches.  The 
lathe  swings  over  the  ways  17J4  inches ;  over  car- 
riage, 9  inches;  in  gap,  32  inches.  The  milling  ma- 
chine table  has  a  longitudinal  feed  of  20  inches; 
vertical  feed,  15  inches;  cross  feed,  7J/2  inches.  The 
milling  machine  table  is  32-54  x  8  inches.  The  lathe 
spindle  taper  is  No.  4  Morse;  the  milling  spindle 
taper  is  No.  12  Brown  &  Sharpe. 


FIG.     I. — FLE.MING    COMBINATION     LATHE 


Horizontal  Boring,  Milling,  Drilling  and 

Tapping   Machine 

'"PI  1 1".  accom])anying  illustration  and  specifica- 
tinns  cover  a  No.  6  horizontal  boring,  milling, 
drilling  and  tapjiing  machine  recently  ]:)laccd  on  the 
market  by  the  Defiance  Machine  Works.  Defiance, 
Ohio. 

The  bed  is  of  box  construction,  cross  ribbed,  and 
so  constructed  that  the  machine  is  entirely  self-con- 
tained, resting  upon  a  three-point  support.  The 
ci)lumii  is  likewise  of  a  box  section  flaring  nut  at  the 
bottom  to  enlarge  the  bearing  surface  where  it  is 
bolted  to  the  bed.  The  spindle  is  of  hammered  high 
carbon  steel,  ground  throughout  its  entire  length  to 
slide  through  the  spindle  sleeve.  This  sleeve  is  a 
solid  high  carbon  steel  forging  with  adjustable  taper 
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slcc\c  at  the  I'rciiit  icvolving  in  a  solid  bronze  box. 
It  b.as  an  adjustable  taper  sleeve  at  the  rear,  likewise 
revci!\int;-  in  a  bronze  box.  This  construction  is  ar- 
ranj4cd  to  take  up  lost  motion  and  permits  large  mill- 
ing-cutters to  be  bolted  direct  to  the  large  flange  on 
the  s]iindlc  sleeve. 

The  spindle  head  has  a  liberal  bearing  on  the 
column:  the  dovetail  with  taper  gib  is  placed  in  the 
center  with  the  actuating  screw  between.  The  two 
sides  have  a  clearance  between  the  column  with 
straps  at  the  back.  .X  gib  on  the  front  is  set  up  for 
the  free  sliding  fit,  but  assists  in  taking  up  any  undue 
strain  on  the  head.  .A  binder  screw  back  of  the  gib 
locks  the  head  to  the  column. 

The   sjiindle   head   and    tail    block   are   raised   and 


36  X  64  inches 
64  inches 


-157  r.p.m. 


.Maximum  distance  top  of  head  to  center  of     47}-^  inches 

spindle 
Size  of  platen 
Cross  feed  of  platen 
Number  of  speed  changes 
Range  of  speed 

Number  of  feed  changes  12 

Range  of  feed,  inches  per  revolution  0.004  to  0.5 

Diameter  of  driving  pulley  i8x5J4  inches 

Width  of  belt  5  inches 

Speed  of  pulley  300  r.p.m. 

Weight  26,000  pounds 


^-pKAV     & 
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lowered  together,  being  connected  by  a  shaft  and  cut 
bevel  gears.  The  tail  block  has  long  V  bearings. 
The  spindle  drive  is  through  helical  cut  gears.  The 
reversing  is  done  through  a  clutch  operated  by  a 
lever  convenient  to  the  operator. 

The  platen  is  provided  with  deep  T  slots  and  is 
gibbed  to  the  saddle  by  a  square  lock  and  binder 
screw  clamps. 

Feeds  are  applied  to  the  spindle  in  or  out  of  the 
spindle  head,  to  the  saddle  up  or  down  along  the 
bed,  and  to  the  platen  crosswise  of  the  saddle.  Two 
levers  operate  the  shift  with  two  sets  of  cone  gears, 
four  in  one  set  and  three  in  the  other.  These  give  twelve 
changes  of  feed  per  revolution  of  the  spindle.  Another 
lever  with  a  convenient  indexing  device  sets  the  spin- 
dle head,  platen  or  saddle  inovement  giving  the  same 
feed  wherever  applied.  A  safety  friction  in  the  feed 
box  yields  before  any  of  the  mechanism  can  be  dam- 
aged. Fast  travel  to  all  parts  having  feed  is  obtained 
by  a  lever  in  a  convenient  position. 

Hand  adjustments  are  provided  for  the  movement 
of  the  spindle  head,  saddle  and  platen.  The  adjust- 
ing screws  are  provided  with  dials  graduated  to  0,001 
inch  to  facilitate  the  production  of  accurate  work. 

The  spindle  speeds  are  obtained  by  means  of  two 
cones  of  five  hardened  gears  each,  running  idle  except 
when  one  set  is  meshed  by  a  roll-in  hardened  gear 
operated  by  a  lever  at  the  side  of  the  machine. 

The  general  specifications  of  the  machine  are: 

Diameter  of  spindle  454  inches 

Morse  taper  hole  in  spindle  No.  6 

Traverse  of  spindle  (2x30  in.)  60  in. 

Maximum  distance  face  plate  to  back  rest  7  feet 

Maximum  distance  top  of  platen  to  center  of     37  inches 
spindle 


Elecitrically  Di '  ii, 

R.\RA.-li,  L\L,  -cattle,  Washington, 
has  recently  placed  on  the  market  an  electri- 
operated  machine  for  adzing  the  uneven  sur- 
faces of  bottoms  and  deck  beams  of 
wooden  ships  preparatory  to  plank- 
ins,'.  It  might  be  called  an  electric 
"dubbin"  machine. 

The  knives  are  carried  in  the  cut- 
ter-head mounted  on  the  shaft  of  an 
alternating  current  motor  running  at 
a  speed  of  3,600  revolutions  per 
minute.  The  motor,  by  means  of  ball 
and  socket  joints,  has  a  three-point 
suspension  mounted  upon  two  bars, 
which  in  direction  are  transverse  to 
the  travel  during  the  operation  of 
dressing.  These  transverse  bars  are 
supported  at  the  ends,  at  one  ex- 
tremity of  which  are  grooved  wheels 
rimning  on  annular  ball-bearings. 
These  ride  on  the  bed  or  a  standard 
"T"  rail,  two  of  which  form  a  track- 
way for  the  machine.  The  rails  are 
secured  to  the  surface  to  be  dressed 
through  some  convenient  means,  as 
by  lag  screws.  The  rails  are  light  enough  so  that  they 
can  be  formed  to  the  molded  shape  of  the  surface  to  be 


EI.ECTRIC.\LLV    DRIVEN    SURF.\C]XG    M.\CHINE 

dressed,  and  thereb\  determine  the  contour  of  the  iin- 
ished  surface.  The  rough  adjustment  of  the  machine  is 
made  through  a  rack  and  pinion  arrangement  on  the 
supporting  arms.  The  final  adjustment  of  the  cutter- 
head,  both  as  to  elevation  and  angular  position,  is 
secured  through  screws  working  through  the  three 
ball  and  socket  joints  referred  to  above.  The  move- 
ment along  the  transverse  bars  is  secured  by  two 
lead  screws  manipulated  through  a  removable  crank. 


Gearless  Drilling  Heads 

IN  the  accompanying  illustrations  are  shown  the  gear- 
•^  less  type  of  multiple-spindle  drilling  heads  manufac- 
tured by  the  Heinkel  Machine  Tool  Company,  San- 
dusky,  Ohio.     Figure  I,  shows  two  views  of  a  four- 
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spindle  adjustable  head.     Adjustment  as  to  center  dis- 
tance can  be  made  while  the  machine  is  running",  thus 


FIG.    I. — HEINKEL  FOUR-SPINDLE   DRILLING    HEAD 

adding  to  the  convenience  of  the  operator  in  locating 
drills  in  jig  bushings.  A  feature  of  this  head  is  the 
elimination  of  overhang  on  one  side  of  the  drill  press 
spindle,  as  the  method  of  adjustment  allows  the  drills 
to  be  equall}-  balanced  across  the  center  line  of  the 
spindle. 


FIG.    2. — EIGHT-priMlLE     IIKAII — FIXED    CENTER    TYPE 

Figure  2  shows  an  eight-spindle  drilling  head  of  the 
fixed  center  t}pe.  The  head  is  fastened  to  the  sleeve  or 
cjuill  of  the  drill  press  by  a  clamp  screw  and  is  held  from 
slipping  upward  under  the  pressure  of  drilling  by  a  stop 
v.hich  abuts  against  the  bottom  of  the  drill  press  rack. 

iVn  annular  drill  bearing  mounted  on  the  taper  shank 
gi\es  an  e.xtra  support  to  the  head  and  the  drill  press 
sfiindle.  The  drive  is  taken  through  the  hardened  and 
ground  taper  shank,  which  has  a  crank  on  the  lower  end. 
An  annular  ball  bearing  is  mounted  on  this  crank,  and 
to  this  in  turn  is  attached  a  driving  plate  which  oscil- 
lates when  the  taper  shank  revolves.  In  the  driving 
plate  are  inserted  the  hardened  and  ground  cranks  of 
the  drilling  spindles.  The  driving  jilate  has  no  thrust 
whatever.  A  ball  thrust  bearing  is  mounted  on  each 
spindle.  The  oscillating  motion  of  the  driving  jilatc 
causes  the  drilling  si>indles  to  revolve  as  motion  is  trans- 
mitted by  the  rotation  of  the  cranks. 

The  head  is  oil  tight  and  entirely  enclosed.  The  in- 
terior chamber  is  packed  with  grease  and  requires  only 
occasional  refilling.     T,ubrication  is  automatic. 

.•\11  working  parts  arc  made  of  steel  liardened  and 
ground  throughout. 


"John  CTane"  Mel-.allic   rackiiHT 
TTHE  accompanying  illustrations  .show   .specimens  of 
"John  Crane"  flexible  metallic  packing  and  the  gen- 
eral method  by  which  this  is  made. 

(-'ontinuous  ritibons  of  babbitt  metal  are  passed 
through  a  bath  of  lubricant,  and  then  spirally  wound 
into  strips  or  rods.     The  result  is  a  packing  that  can 


be  cut  with  a  knife  and  will  take  any  form  or  shape 
under  pressure  of  a  gland,  can  be  bent  around  a 
plunger  easily,  and  a  packing  in  which  the  various 
layers  are  separated  each  from  those  adjacent  by  a 
film  of  lubricant. 


HOW     CKANE     P.ACKING     IS     M.\DE 

This  packing  is  made  in  straight  lengths,  rings  and 
:)ils.  for  various  kinds  of  service.    It  is  manufactured 


CK.\XE    PISTON    ROD    PACKING 


by  the  Crane  Packing  Co.,  29  South  Clinton  Street, 
Chicago,  Illinois. 


"TTO  overcome  dripping  of  condensation  from  the  un- 
derside  of  skylights,  the  Pennsylvania  Wire  Glass 
Compan\-.  T^hiladelphia,  Pennsylvania,  is  now  manufac- 
turing   a    specially    ribbed 


AQUEDUCT  CLASS 


glass  under  the  trade  name 
of  "Aqueduct."  The  illus- 
tration shows  how  the  ribs 
are  formed  to  take  advan- 
tage of  capillary  attraction 
and  hold  the  water  formed 
by  condensation  and  lead 
it  off  to  jiropcr  receptacles. 

It  is  claimed  that  these 
ribs  in  the  under  side  of 
the  glass  aid  in  diffusing 
light  and  add  considerably 
to  the  mechanical  strength 
of  the  glass  itself. 

It  is  particularly  adapted 
to  situations  where  goods 
might  l)e  damaged  by  drip 
from  above. 
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lished currently  in  the  Transactions  of  all  the  im- 
portant engineering  societies  of  botli  Europe  and 
America,  and  in  all  the  leading  engineering  journals  ot 
the  world  in  the  English,  French,  Dutch,  Italian  and 
(i)  The  title  of  the  article, 

(2)  The  name  of  its  author, 

(3)  A  descriptive  abstract. 


Spanish  languages,  as  far  as  possible  on  account  ot  war. 
The  term  descriptive  is  used  because  the  definite  pur- 
pose of  each  index  note  is  to  indicate  clearly  the  char- 
acter and  purpose  of  the  article  or  paper  described;  and 
with  tliat  in  view  we  give  the  following  essential  infor- 
mation about  every  publication: 

(4)  Its  length  in  words, 

(5)  Where  published, 

(6)  When  published, 
(7)    We  supply  the  article  itself,  if  desired. 

,^  The  full  text  of  everv  article  described  in  the  opposite  page,  where  also  the  full  titles  of  the  principal 
iSex,  together  with  all  its  illustrations,  can  usually  be  journals  indexed  are  given.  This  list  is  subject  to  change 
supplied  by  us.     See  the  Explanatory  Note  given  on  the     from  time  to  time. 

XoTE  —The  Index  is  conveniently  classified  into  the  possible,  within  a  few  minutes'  time  each  month,  to  learn 

larger  divisions  of  engineering  science,  to  the  end  that  promptly  of  ever}-  important  article  published  anywhere 

the  reader  mav  quicklv  turn  to  what  concerns  himself  in  the  world,  in  any  language,  upon  the  subjects  claiming 

and  his  special  branches  of  work.     By  this  means  it  is  ■  one's  special  interest. 

Divisions  of  the  Engineering  Index 
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INDUSTRIAL  MANAGEMENT 


EDUCATION 

Catalogue 

L'.\venir  Du  Catalogue  International 
De  La  Litterature  Scientifique  (85140  B). 
P.  Otlet.  4000  w.  Revue  Generale  des 
Sciences — Feb.  15,  1918.  Future  aspect 
of  an  international  catalogue. 
Electrical  Courses 

Electrical  Courses  at  the  School  of 
Engineering  of  Milwaukee  (85192).  Ills. 
1800  w.  Elec  Rev,  Chi— March  23,  1918. 
Methods  used  in  teaching  electrical  theory 
and  practice. 

Les  Industries  De  Houille  Blanche 
(85118  B).  M.  Barbillion.  Ills.  2000  w. 
La  Nature — Feb.  9,  1918.  Courses  in  elec- 
tric power  applications  at  the  University 
of  Grenoble,  France. 
Engineering  Trades 

The  Engineering  Pupilage  and  the  En- 
gineering Trade  Apprenticeship 
(84658  A).  Algernon  E.  Berriman.  6000 
w.  Engng — Feb.  I,  1918.  Refers  particu- 
larly to  systems  in  England  for  training 
of  engineers. 
Engineer  Officers 

The  Battle  of  the  Somme  (85073  B). 
A.  V.  Gompertz.  24  pp.  Prof  Mem — 
March-.April,  1918.  Lecture  delivered  at 
the  Officers  Cadet  L^nit  in  India. 

Sapping  Operations,  Especially  for  In- 
fantn.- :  From  a  Lecture  to  Cadets  at  Saint 
Maixant.  France  C85070  B").  A  Gay.  Ills. 
15  PP  Prof  Mem— March-April,  1918.  Ex- 
planation and  description  of  excavations. 
Engineer  Troops 

Innrurtion  of  Engineer  Troops  While 
in  Quarantine  ('85072  B).  Ills.  1000  w. 
Prof-Mem— March-.\pril,  1918.  Report 
of  instruction  given  by  regimental  and 
company  commanders. 


Hong-Kong 

The  Engineering  Equipment  at  Hong- 
Kong  University  (84843  A).  Maps  and 
Plans.  3000  w.  Engr — Feb.  15,  1918. 
Serial,  1st  part.  The  present  article  de- 
scribes  the   port  and   conditions. 

Kelvin 

The  Ninth  Kelvin  Lecture  (85245  N). 
Magnus  Maclean.  Ills.  24  pp.  Instn  E 
E,  JI— March,  1918.    Kelvin  as  a  teacher. 

Laboratory 

A  National  Industrial  Research  Labora- 
torv  (85264  A).  2500  w.  Engr— March  i, 
1918.  Excerpts  from  a  lecture  delivered 
by  Sir  Richard  Glazenbrook  at  the  Royal 
Institution.  National  Physical  Laboratory 
to  be  taken  over  by  the  State. 

Marine  Engineers 

Training  Engine-Room  Crews  for 
.\nierica's  New  Ships  (85238).  Henry 
Howard.  1200  w.  Power— March  26. 
1918.  Plan  of  training  inexperienced 
young  men  on  training  ships. 

Mining  Education 

Mining  Education  and  Research  in  Lan- 
cashire;  -An  Appeal  for  Wider  Interest 
and  Greater  Support  (84936  N).  William 
Pickup,  with  discussion.  4500  w.  Instn 
Min  Engrs,  Trans— Jan.,  1918.  Presiden- 
tial address. 

Universitv  Education  in  Relation  to 
^fining  Engineering  (84937  N).  William 
Ripper,  with  discussion.  6000  w.  Instn 
Min  Engrs,  Trans— Jan.,  1918.  The  move- 
ment to  prepare  trained  men  for  this  field. 

Naval  Academy 

The  Requirments  for  Admission  to  the 
Naval  .'\cadcm\ — .\n  Historical  Review 
(84087  A).  C.  H.  Foster.  15  PP-  U.  S. 
Nav  Inst.  Pro— Feb.,  1918.  Reviews 
various  changes  that  have  taken  place. 


Navy 

Training  Power-Plant  Men  for  the 
Navy  (85010).  Willard  Connely.  Ills. 
1800  w.  Power— March  19,  1918.  How- 
ship  litters  and  gas  engineers  get  expert 
free  training  fbr  duty  with  LI.  S.  fleets. 

Perspective 

Perspective  in  Engineering  Education 
(84912  A).  Clement  C.  Williams.  1200 
w.  Eng  Ed— Feb.,  1918.  Point  of  view 
of  engineering  operations. 

Research 

Industrial  and  Scientific  Research  in 
Italy  (85263  A).  2000  w.  Engr— March 
I.  1918.  Information  concerning  the  func- 
tions of  the  Scientific  and  Technical  Com- 
mittee for  Italian  industries. 

Shipbuilders 

Training  Shipyard  Workers  at  Staten 
Island  (84737  A).  R.  V.  Rickcord.  3000 
w.  Int  Mar  Eng— March,  1918.  Ship- 
builders' school  started  by  state  and  city 
departments  of  education. 

Welders 

lu'^tructing  Welders  (84621)  Heno^ 
Cave.  1200  w.  Weld  Engr— Feb.,  1918. 
Welding  institute  established  at  Jersey 
City.  N.  J. 

FINANCE  AND  COSTS 

Bonus  System 

A  Bonus  System  for  Power  Houses 
(84901  A).  B!  H.  Blaisdell.  Ills.  9  PP- 
/^^  p  R  A— Feb.,  1918.  Result  of  nearly 
three  years'  trial  by  the  Manila  Elec.  Ry. 
&  Lgf!  Co.     Success  of  plan. 

Bonift  for  Power  Plant  Employees 
(85239).  Warren  B.  Lewis.  3000  w. 
Power— March  26,  1918.  Based  on  the 
saving  in  costs  on  unit  output  of  product. 
Giyes  directions  for  n.^.i-K  ,lf.t,Mmin!ng 
the  bonus  due. 
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British  Empire 

Our  Imperial  Strength,  Based  on  the 
Metal  Industries  and  an  Efficient  Bank- 
ing System  (84915  N),  Octavius  Charles 
Beale,  with  discussion.  36  pp.  West  Scot 
I  &  S  Inst,  Jl — Dec.,  1917-  Review  of  the 
National  position  as  to  sources  and  secur- 
ity of  supplies  of  base  metals;  and  finan- 
cial proposal. 

Costs 

Cost  Estimates  and  Estimated  Costs 
(85281  A).  H.  A.  Russell.  3000  w.  Ind 
Man — April,  1918.  Estimates  and  costs 
can  be  only  appro.ximate.  Outlines  a 
method  of  keeping  appro.ximate  costs. 

Relation  Between  Interest  and  Manu- 
facturing Costs  (84899  A).  Edmund  C. 
Cause.  1000  w.  Jl  Actcy — March,  1918. 
Some  of  the  reasons  why  interest  should 
not  be  included,  with  arguments. 

Capital  Charges  Considered  Along  with 
Current  Expenses  (84939  N).  D.  M. 
Mowat.  1500  w.  Instn  Min  Engrs,  Trans 
— Jan.,  1918.  How  to  hold  the  balance 
between  first  cost  and  maintenance  charg- 
es. 

Spoilage,    the    Fourth    Factor    of    Cost 
(84900  A).     Frederick  W.  Kildufif.     1300 
\v.      Jl    Actcy — March,    1918.      Considers 
spoiled  goods  accounting. 
Cost-Plus  Contracts 

Overhead  Distribution  for  Cost-Plus 
Contracts  (84897  A).  Frank  E.  Seidman. 
4000  w.  Jl  Actcy — March,  1918.  Some  of 
the  important  problems  of  overhead  dis- 
tribution. 
Depreciation 

Depreciation  and  Its  Relation  to  Indus- 
trial Appraisement  (85280  A).  Charles 
W.  McKay.  2500  w.  Ind  lilan— April, 
1918.  Causes  of  depreciation  and  methods 
of  computation. 
Germany 

The  Financial  Position  of  the  German 

Iron  and  Coal  Industries  (84659  A).  1500 

w.     Engng— Feb.  i,  1918.     Particulars  of 

the  capital  and  profits  of  the  chief  firms. 

Inventories 

.\uditors  Responsibility  in  Regard  to 
Verification  of  Inventories  (84898  A). 
Edward  H.  Moeran.  3500  w.  Jl  Actcy— 
March,  1918.  The  more  important  points 
coming  within  the  scope  of  the  auditor's 
responsibilities. 
Land  Appraisals 

What  the  Land  Appraisers  of  the  Dela- 
ware and  Hudson  Company  Are  Doing 
(84921).  George  H.  Burgess.  2500  w. 
Eng  News-Rec— March  14,  1918.  Deter- 
mining acreage  values  government  re- 
quires. 

Liberty  Loan 

Organizing  a  Factory  Liberty  Loan 
Drive  (85184).  J.  Edward  Schipper. 
3000  w.  Auto  Ind— March  21,  1918.  Meth- 
od of  planning  the  campaign. 

Market  Commission 

The  State  Market  Commission  of  Cali- 
fornia— Its  Beginnings,  1915-1917 
CS5013  N).  Carl  C.  Plehn.  27  pp.  Am 
Ec  Rev— March,  1918.  Aim  to  lessen 
cost  of  marketing  and  control  prices  of 
certain   foods. 

Price 

Price  Maintenance  (85014  N).  H.  R. 
Tosdal.  20  pp.  Am  Ec  Rev— March, 
1918.  Legalized  maintenance  of  resale 
prices. 

Public  Utilities 

The  Financing  of  Public  Utilities 
(84883  A).  Nathaniel  T.  Guernsey.  2500 
w.  Sci  M — March,  1918.  Discusses  the 
regulation  of  public  utilities  from  the 
financial  standpoint. 


Railroad  Credit 

Causes  of  the  Decline  in  Railroad 
Credit  (84786).  John  Skelton  Williams. 
4000  w.  Ry  Age — March  8,  1918.  A  let- 
ter to  the  Interstate  Commerce  Commis- 
sion outlining  conditions  which  caused  the 
decline. 
Railroad  Finance 

Railroad  Finance  from  the  Standpoint 
of  Efficiency  (84884  A).  Howard  C. 
Kidd.  1500  w.  Sci  M — March,  1918. 
Suggests  lines  conducive  to  economy  of 
operation,  and  explains  the  necessity. 
Salesmanship 

Engineering    Salesmanship    (84985    A). 

Charles  W.  Hunt.     1700  w.    Mech  Wld — 

March   i.     1918.     Serial,   ist  part.     Read 

before  Manchester  Assn.  of  Engineers. 

Trade 

Must    Prepare    Now    for    After-War 
Trade    1.S4684).     J.    K.    Clark.     2500   w. 
Auto    Ind — Feb.   28,    1918.     Need   of   co- 
operation for  e.xport  business. 
Valuation 

Valuation  of  Public  Utilities  (84914  A). 
V.  y.  Davoud.    20  pp.     Utah  Soc  Engrs' 
Jl — Jan.,  1918.     Assumes  an  existing  util- 
ity for  study. 
Wages 

Problems  of  Wage  Payment  (84721  A). 
H.  N.  Strouck.  5500  w.  Met  &  Chem 
Eng — March  i,  1918.  General  discussion 
of  wage  payments,  and  a  description,  with 
charts,  of  the  Benedict-Strouck  differen- 
tial time-bonus  system. 
■Raising  Wages  With  Cost  of  Living 
(85003).  L.  K.  Comstock.  2000  w.  Elec 
Wld— March  16,  1918.  Serial,  ist  part. 
Plan  for  paying  workers  on  the  basis  of 
living  costs. 
War  Finance 

The  Broad  Point  of  View  on  the  War 
and  the  Industrial  Situation  (85156).  Win- 
grove  Bathon.  2500  w.  Am  Mach — Feb. 
21,  1918.  The  situation  created  by  the 
present  war. 

MANAGEMENT 
Cooperation 

E.xtracts  from  the  Address  of  Presi- 
dent Rice  at  the  Midwinter  Convention 
Dinner  (84767  D).  2000  w.  A  I  E  E, 
Pro — March,  1918.  On  the  war  program 
and  the  value  of  cooperation. 

Great  War  Results  Due  to  Cooperation 
(84919  A).     4500  w.     Iron  Age— March 

14,  1918.     Achievements  of  the  Ordnance 
Bureau. 

How  the  War  Has  Taught  England  Co- 
operation (84164).  William  Patten.  1200 
w.  Am  Mach— March  7,  1918.  Methods 
of  cooperation  in  England  between  labor 
and  capital. 

Harmonizing 

Under  New  Management — Harmoniz- 
ing (85287  A).  Charles  M.  Horton.  2500 
w.  Ind  Man— April,  1918.  The  value  of 
cooperation. 

Industrial  Employment 

Employment  and  Personnel  Policy  of 
Thomas  A.  Edison  Interests  (85254  A). 
Mark  M.  Jones.  3000  w.  Ind  Man— April, 
1918.  First  of  a  series  of  articles  to  show 
one  of  the  highest  developments  in  the 
United  States  of  industrial  employment 
work. 

Management 

Works  and  Workers  (85205).  2000  \v. 
Times  Engng  Supp — Feb.  22,  1918.  In- 
dividual management  and  central  control 
in  contrast.  Effects  on  the  personnel,  etc. 

Manufacturing 

System  '  at  the  Lanchester  Works 
(84842   A).      Ills.      3300   w.      Engr— Feb. 

15,  1918.     Account  of  the  manufacturing 
system  of  the  Lanchester  Motor  Co. 


Ordnance 

Handling    Ordnance    Supplies    (85163). 
4000  w.    Am  Mach — March  7,  1918.  Meth- 
ods adopted  by  the  Ordnance  Department. 
Organization 

Mass  Production  at  the  Winchester 
Shops  (84756  A).  W.  E.  Freeland.  Ills. 
2500  w.  Iron  Age — March  7,  1918.  De- 
tails as  typified  in  making  of  cartridges. 

Thinks  Federation  of  Strong  Local  So- 
cieties Needed  for  Engineering  Unity 
(84794).  C.  E.  Drayer.  From  address  at 
Duluth.  3000  w.  Eng  News-Rec — March 
7,  1918.  Organization  like  that  of  the  Na- 
tional Chamber  of   Commerce  advocated. 

Utilize     the     Non-Essential     Industries 
(84754  A).    Sterling  H.  Bunnell.    2500  w. 
Iron    Age — March    7,    1918.      Rearrange- 
ment of  industries  for  effective  war  work. 
Taxation 

Ta.xation,  Rating  and  Valuation  of 
Mines  (85259  A).  David  Bowen,  with 
discussion.  7000  w.  Colly  Gdn — March  i, 
1918.  Read  before  the  Surveyors'  Instn. 
Principles  of  ta.xation  and  taxing  systems, 
reliable  value,  etc. 
Trade  Acceptance 

The  Trade  Acceptance  in  the  Supply 
Field  (84652).  2500  w.  Ry  Age— March 
I,  1918.  First  of  two  articles  showing  its 
important  advantage. 

REGULATION 
Capital  and  Labor 

The  Sins  of  the  Capitalist  (84662  A). 
2500  w.  Engng— Feb.  8,  1918.  Editorial 
on  the  relations  of  capital  and  labor  after 
the  war. 

"Zero"  of  Capital  and  Labor  (85293  A). 
Lord  Leverhulme,  with  discussion.  9500 
w.  Roy  Soc  Arts,  J! — March  I,  1918. 
Profitable  production  and  the  creation  of 
wealth.  Progress  of  civilization,  etc. 
Compensation 

Comparison  of  Compensation  .\cts 
(84631  A).  Chesla  C.  Sherlock.  2500  w. 
Machy — March,  1918.  Principles  on  which 
compensation  acts  are  based  and  com- 
pensation allowed  in  each  state. 
Control  BUI 

Railroad  Control  Bill  Passed  by  the 
House  (85x51).  3500  w.  Ry  Age— March 
22,  igi8.  Passed  in  form  reported  by 
conferees  after  elimination  of  restriction 
on  state  taxation. 

Railroad    Control    Bill    Passed    by    the 
Senate     (84973).      6000    w.      Ry    Age- 
March    15,    1918.      Period    limited    to   21 
months  after  war. 
Control 

Graphic  Control  of  Production  and 
Cost  (85285  .a).  C.  W.  Starker.  Charts. 
.3000  w.  Ind  ^lan — April,  1918.  Shows 
how  charts  visualize  performance. 

War  Industries  Being  Brought  Under 
Modern  Engineering  Control  (85157). 
Mont  Schuyler.  Chart.  2000  w.  Am 
Mach — Feb.  21,  1918.  The  use  of  progress 
charts  explained. 
Food  Control 

Government  Control  of  the  \\Tieat 
Trade  in  the  United  States  (S501?  N). 
William  M,  Duflfus.  25  pp.  .\m  Ec  Rev- 
March,  1918.  .\nalysis  and  discussion  of 
the  United  States  Food  and  Fuel  Conttpl 
-\ct,  passed  -\ug.  10,  1917. 
French  Railways 

See  France,  under  Railw.w  Exgineer- 
ixo.  Conducting   Transportation. 
Immigration 

-\  Comprehensive  Immigration  Policy  [ 
and  Program  (84881  A).  Sidney  L.  On- I 
lick.  3500  w.  Sci  ^I — March,  1918.  Otit- ' 
lines  a  plan  for  the  regulation  and  re- 
striction of  immigration.  , 
Industrial  Problems 

Problems  of  Industrial  Reconstruction  | 
(S4674  A1.  2200  w.  Engr— Feb.  i.  191&  | 
Work  of  the  Ministry  of  Reconstruction.  I 
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Industrial  Relations 

Mining  Engineers  Consider  Industrial 
Relations  (84705).  R.  Dawson  Hall.  2000 
w.  CI  Age — March  2,  1918.  Serial,  ist 
part.  Reviews  recent  sessions  of  A.  I. 
M.  E.,  discussing  industrial  problems. 
Labor 

Employment  in  Small  Plants  (85292  A). 
.\llen  L.  Adams.  2000  w.  Ind  Man^ 
April,  1918.  Suggestions  for  securing 
congenial   relations  and  development. 

Guiding  the  Workman's  Personal  E.x- 
penditures  (S4945).  C.  J.  Shower.  Ills. 
1800  w.  Auto  Ind — March  14,  1918.  How 
Ford  reduced  turnover  350  per  cent. 

Labor  Conditions  With  Reference  to 
the  War  (84885  A).  Francis  Tyson.  2500 
w.  Sci  M— March,  1918,  Outlines  the 
courses  of  labor  shortage  and  expedients 
available  for  the  solution  of  the  problem. 

The     Government     War-Labor     Policy 
(85I77)-     1800  w.     Am  Mach— March  21, 
1918.     Outlines  the  tentative  proposals  of 
the  Administration. 
Labor  Problems 

.Administration  of  War  Labor  Prob- 
lems (85277  A).  William  B.  Wilson. 
2500  w.  Ind  Man — April,  1918.  Causes 
of  labor  difficulties  and  unrest,  with 
recommendations  as  to  remedies.  Out- 
lines the  organization  of  the  Department 
of  Labor. 
Labor  Turnover 

Methods  of  Arriving  at  Labor  Turn- 
over (85289  A).  J.  M.  Van  Harlingen 
and  T.  J.  Dwyer.  1500  w.  Ind  Man — 
.\pril,  1918.  Results  of  a  number  of 
methods. 
Paper  Mill 

Old  Paper  Mill  Rebuilt  for  Efficient 
Operation  (84793).  Joseph  Meltzer. 
Ills.  4500  w.  Eng  News-Rec — March  7, 
1918.  Solutions  of  problems  of  routing, 
machinery,  structure  and  fittings. 
Power 

I\Iastering       Power       Productions — IV 
(85283  A).    Walter  N.  Polakov.    4500  w. 
Ind     Man— .\pril,     1918.       Relations     of 
wages  and  Power  to  the  labor  problem. 
Power  Economy 

Power  Economy  An  Essential  Factor  in 
Winning  the  War  (85288  A).  W.  Rock- 
wood  Canover.  4000  w.  Ind  Man — 
.\pril,  1918.  Points  in  the  economy  of 
power  production  from  the  viewpoint  of 
the  power  station  and  shop. 
Public  Utilities 

Logic  of  Public  Utility  Consolidations 
(85213).  Clarence  P.  Fowler.  2000  w. 
Elec  Wld — March  23,  1918.  Combinations 
are  economical  and  a  public  benefit. 


Railroad  Bill 

The   Railroad   Bill  Passed  by  the  Sen- 
ate (84648).    4800  w.     Ry  Age— March  I, 
1918.    Few  changes  from  original  form. 
Railway  Labor 

General  Order  No.  8,  Governing  Labor 
Conditions  (84647).  1200  \v.  Ry  Age — 
March  i,  1918.  Statement  outlining  Di- 
rector General  McAdoo's  desires  as  to 
railway  labor. 
Standards 

International  Standard  a  Bv-Product  of 
the  Great  World  War  (85294  A).  Her- 
bert T.  Wade.  4500  w.  Ind  Man — April, 
1918.  .'\n  appeal  to  carry  on  the  process 
of  standardization  for  the  days  of  peace. 
State  Control 

Evils  of  State  Control  (85149).    4000  w. 
Naut    Gaz — March    14,    1918.      Liverpool 
Steamship  Assoc'n  does  not  approve  ship- 
ping policy  of  British  Government. 
Strikes 

Strikes  and  Some  Reflections  (84696  N). 
8  pp.     Cham  Mines  W  Aust,  Mthly  Jl— 
Nov.,    1917.     On   the    strikes   that   lasted 
three  months  in  Australia. 
Women  Workers 

Women  Workers  in  Machine  Shops  in 
Great  Britain  (84627  A).     1200  w.  Machy 
— March,   1918.     Conditions,  training,  etc. 
Workers 

Changing  from  Male  to  Female  Help 
(85291  .A).  W.  L.  Churchill.  1800  w. 
Ind  Man — April,  1918.  Care  in  selection, 
supervision,  compensation,  etc. 

WELFARE  AND  SAFETY 
Agriculture 

The  Palate  of  Civilized  Man  and  Its 
Influence  on  .Agriculture  (84990  B). 
David  Fairchild.  Ills.  18  pp.  Fkn  Inst, 
Jl — March,  1918.  Taste  and  fashion  in 
food  and  their  influence. 
Benefit  Association 

The  Emplovees'  Benefit  Association — 
IV  (85282  A)'.  W.  L.  Chandler.  3500  w. 
Ind  Man — April,  1918.  What  benefits  are 
right?  Question  of  supervision  of  bene- 
ficiaries. 
Compensation 

See  same  heading  under  Regulation. 
Contracting 

Safety    Engineering    in    General    Con- 
tracting (85275  A).    L.  D.  von  Woldtke. 
1000  w.    Sfty  Eng — March,  1918.  Methods. 
Fatigjue 

Cause  of  Industrial  Fatigue  (85286  A). 
C.  B.  Lord.  1500  w.  Ind  Man — April, 
1918.  Fatigue  and  recuperation,  and  the 
effect  of  mental  attitude. 


Furnace  Screens 

Protective       Screens       for       Furnaces 
(85159).     J-   V.   Hunter.     Ills.     2500  w. 
.Am    Mach— Feb.    28,     1918.      Types    of 
shields  used  to  protect  workmen. 
Lubricants 

The  Hazardous  Use  of  Oil  in  Contact 
With  O.xygen  Under  Pressure  (85233  A). 
B.  C.  Condit.  1500  w.  Weld  Engr — 
March,  1918.  Liable  to  produce  an  ex- 
plosive mixture. 
Railroad  Sanitation 

The  Sanitarian's  Work  is  Valuable  to 
a  Railroad  (84972).  A.  E.  Campbell.  Ills. 
3000  w.  Ry  Age— March  15,  1918.  Out- 
line of  work  to  remove  unhealthful  con- 
ditions on  the  Illinois  Central. 
Rescue  Work 

Mines  Rescue  Work  (85230  N).  Robert 
Watt.  2500  w.  Qnsd  Gov  Min  Jl — Feb., 
1918.  Paper  read  to  trainers  at  Silkstone, 
Queensland.  Details  of  apparatus  used 
and  outline  of  work. 
Respirators 

Les  Appareils  Respiratoires  CIos 
(85146  B).  2406  w.  La  Nature— March 
2.  1918.  The  new  Gibbs  apparatus  as  de- 
signed for  mine  rescue  work,  fireman  and 
others. 
Textile  Industries 

.Accident  Prevention  in  Textile  Indus- 
tries (85276  .A").  David  Van  Schaack. 
5000  w.  Sfty  Eng — March,  1918.  Address 
at  Boston.  Features  of  Safety  work.  De- 
vices used.  etc. 
Wood  Alcohol    . 

Dangers  in  the  Manufacture  and  In- 
dustrial Uses  of  Wood  Alcohol  (84890  N). 
Ills.  15pp.  N  Y  Dept  Labor,  Bui  86— 
Dec,  1917.  Investigates  conditions  of 
manufacture,  and  use  in  the  industries, 
proposing  rules  to  eliminate  dangers. 
MISCELLANY 
Economic  Conditions 

The  Present  Economic  and  Social  Con- 
ditions as  Results  of  Applied  Science  and 
Invention  (84882  .A).  George  W.  Per- 
kins. 2500  w.  Sci  M— March,  1918.  Out- 
lines past  and  future  progress  due  to 
science  and  invention,  and  the  need  of 
educating  the  public. 
Securing  Employment 

How  I  Landed  My  Job   (85290  A).     L. 
A.    Terven.      1500    w.      Ind    Man — .April, 
1918.    Value  of  personal  interviews,  intro- 
duction  of   friends,  etc. 
War  Industries 

The  Work  of  the  Machine-Tool  Section 
of  tlie  War  Industries  Board  (85167). 
2500  w.  Am  Mach — March  7,  1918.  Re- 
port of  principal  activities. 


AERONAUTICS 

Aeroplanes 

L'fivolution  De  L'Aviation  Allemande 
(85116  B).  J.  A.  Lefranc.  Ills.  4000  w. 
La  Nature— Feb.  9,  1918.  Development 
of  aviation  in  Germany.  First  part,  air 
planes. 

On  the  Maximum  Flight  Value  of  Aero- 
planes (84805).  Umberto  Nobile.  2500  w. 
A  A  Wkly— March  11,  1918.    A  study. 

Wing  Bracing  and  Head  Resistance 
(85215).  Marco  Polo.  Ills.  1200  w.  A 
A  Wkly— March  23,  1918.    Progress  made. 

Aircraft 

Militarv  Aircraft  and  Their  .Armament 
''8471.=;).  Jean  Abel  Lefrance.  Ills.  3000 
w.  A  A  Wkly— March  4.  1918.  Tech- 
nical elements  to  be  considered. 


Aircraft  Mechanics 

Tools  and  l-ixtures  for  .Aircraft  Me- 
chanics (S51O9).  B.  Z.  Reiter.  Ills.  900 
w.  .Am  Mach— March  14,  1918.  Details 
of  a  number  of  useful  tools  for  airplane 
work. 

Aviation  Motors 

Carburants  and  Lubricants  for  Aviation 
(84803).  Umberto  Pomilio.  Ills.  2000 
w.  .A  .'\  Wkly— March  11,  1918.  A  study 
of  these  substances  with  analysis  and  con- 
trol of  their  requisites.  Results  obtained 
in  service. 

Engines 

The  Engines  of  the  Zeppelin  and  the 
Gotha  (^84846  A).  Ills.  3.500  w.  Engr— 
Feb.  22,  iqi8.  Serial,  ist  part.  Full  par- 
ticulars of  the  "Maybach"  motor,  and  the 
"Mercedes"  engine. 


Propellers 

La    Fabrication    Des    Helices    D'.Aero- 
planes  (85122  B).     1200  w.  Le  Genie  Civil 
—Feb.  2,  1918.    The  Wadkin  Machine  for 
fashioning  airplane  propellers. 
Range  Finders 

The   Principles  of   Range   Finders  and 
Bomb    Sights    for    Aircraft    (84804).      C. 
Lcvick.     1500  w.     A  A  Wkly— March  11, 
1918.     General  elementary  principles. 
Route  Indicator 

The  "Crocco"  Route  Indicator  and  Its 
Noteworthy  .Applications  (84970").  Ills. 
5000  w.  A  A  Wkly — March  i8,  1018.  De- 
scribes measurements  and  applications, 
etc. 
Spinning 

Spinning  (S5216).  Dean  I.  Lamb.  2000 
w.  A  A  \\kly — March  25,  1918.  .A  study 
of   the   problem, 
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AUTOMOBILES 
Design 

American  Automobile  Design  (84825  A). 
A.  Ludlow  Clayden.  Ills.  2500  w.  Auto- 
car— Feb.  16,  1918.  Serial,  ist  part.  Ex- 
plains disadvantage  of  large  outputs;  the 
problem  of  heavy  grade  fuel,  etc. 

Automatic  Design  and  Transportation 
as  Developed  by  the  War  (84683).  J. 
Edward  Schippcr.  Read  before  Detroit 
Sec.  of  S.  A.  E.  3500  w.  Auto  Ind — 
Feb.  28,  1918.  Tendencies  in  design  re- 
vealed by  new  models. 
Electric  Trucks 

How  the  Electric  Truck  Releases  I\Ien 

for  Productive  Work.     (85279  A).     F.  C. 

Myers.     Ills.     1800  w.     Ind  Man — April. 

1918.    Types  and  their  uses  and  operation. 

Electric  Vehicles 

Electric  Vehicle  a  Factor  in  Transporta- 
tion  Engineering    (84950).     Ills.   2000   w. 
Elec  Rev,  Chi— March  16,  1918.     Growth 
in  use  of  electric  vehicles ;   economies. 
Engines 

r.  S.  .A.  Motorcvcle  Engine  Completed 
(85183).  P.  M.  Heldf.  Ills.  3000  w.  Auto 
Ind— March  21,  1918.  Of  two-cylinder, 
vee,  air-cooled  type,  capable  of  develop- 
ing 15  B  hp. 
Fuels 

Heated    Passage   vs.    Hot-Spot   System 
(84947).    Percival  S.  Tice.     1800  w.  Auto 
Ind— March  14,  1918.     Comparison  of  the 
two  methods. 
Ignition 

Testing  Electric  Ignition  Apparatus 
(■84660  A).  J.  D.  Morgan.  Ills.  1000  w. 
Engng— Feb.  8,  1918.  Note  on  the  meas- 
urement of  current  in  electric  ignition 
spark  circuits. 
Lubrication 

New    Methods    of    Chassis    Lubrication 

(84681).     Cornelius  T.  Myers.     Ills.  4000 

'■'■'.   .-'^I't?  Ind- Feb.  28,  1918.     Designs  for 

mmimizmg  attention   and   increasing  life 

Motor  Truck 

Parcel   Post  by   Motor   Truck    (84954) 
3000  w.    Br  Rds  &  Sts— March,  1918    Ad- 
dress of  Hon.  James  J.   Blakslee  at  the 
Uar  Roads  Convention,  Columbus    O 
Petrol  Storage 

The  Storage  of  Petrol   (85242  A).  1800 
w.    Autocar— March  9,  1918.     Present  po- 
sition and  the  effect  of  a  reaulation  issued 
under  the  Defense  of  the  Realm  Act 
Repair  Depot 

First  Standardized  Repair  Depot  for 
Quartermaster  Mechanical  Transport 
(84948).  Allen  Sinsheimer.  Ills  1000 
w.  .Auto  Ind— March  14.  1918.  Depot  to 
supply  cantonments.  Model  for  others 
here  and  in  France. 
Snovp-  Removal 

New  York  State  Failed  to  Remove 
Snow  (84790).  David  Beecroft.  2500  w 
Auto  Ind— March  7,  1918.  War  trucks 
average  37.4  miles  per  day  in  Empire 
State  but  6.7  miles  over  Detroit-Seaport 
route.  Difference  due  to  snow  removal. 
Springs 

The  Mechanics  of  Tractor  Spring- 
Mounting  (84946).  E.  Goldberger.  Ills 
2500  w.  .\uto  Ind— IMarch  14.  1918.  An- 
alytical investigation  of  effects  when 
tractors  pass  over  rigid  obstacles. 
Traction 

Traction  on  Bad  Roads  of  Land 
(84791).  L.  A.  Lesros.  Read  before 
Inst.  Mech  Engrs.  Ills.  3500  w.  Auto 
Ind- :\Iarch  7.  1918.  Serial,  ist  part 
Comparison  of  wheel  and  chain-track 
methods  of  drive. 
Tractors 

New  French  Vinevard  Tractor  (851S6') 
W_  F.  Bradlev.  Tils.  1500  w.  Auto  Ind 
—March  21.  1918.  Double  worm  drive  in 
real  axle:  tread  37  inches. 
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La  Moto-Armatura  Di  Stato  In  Italia 
(85105  B).  A.  Marozzi.  Ills.  2000  w. 
Industria— Jan.  31,  1918.  Development  of 
the  Agricultural  tractor  in  Italy. 

Tractor  Gear  Teeth  and  Materials 
(85185).  A.  W.  Searratt.  1500  w.  Auto 
Ind— March  21,  1918.  Materials  available 
for  gears  and  their  properties. 

The  Most  Economical  Size  of  Tractor 
(84792).  E.  Goldberger.  2000  w.  Auto 
Ind — March  7,  1918.  Analysis  of  costs  of 
power  plowing  with  tractors  of  different 
sizes.  Read  at  Chicago  meeting  of  S. 
A,  E. 
Trucking 

Connecticut  Establishes  First  Statewide 
Return  Loads  Bureau  (84868  A).  Joseph 
Husson.  Ills.  1700  w.  Com  Vhle— 
March  i,  1918.  Work  proves  a  success. 
Roads  cleaned  of  snow. 
Trucks 

Opposition  to  Standardized  Trucks 
(84682).  1500  w.  .Auto  Ind— Feb.  28, 
1918.  Convincing  arguments  advanced  by 
both  sides. 

Trucks    for    Overland    Hauls    as    Seen 
from    Goodyear    Experiences    (84870   A). 
Ills.     1800  w.     Com  Vhle— March   r,   19  iS. 
New  Features  of  latest  design. 
Truck  Service 

Trucks  Prove  Best  Means  of  Trans- 
portation in  Citv  and  Rural  Mail  Service 
(85002  .A.).  1560  w.  Com  Vhle— March 
T5,  1918.  From  report  of  Postmaster 
Burleson  comparing  commercial  vehicles 
with  other  conveyances. 

Twice-a-Week  Truck  Service  from  Bos- 
ton to  New  York    (85001   .A.).     Ills.   1200 
w.     Com  Vhle — March  15,  1918.     Two  5- 
ton  trucks  run  each  way  every  week. 
Vaporization 

Pre-heating  the  Air  (85243  A).  W.  C. 
F.  Redmond.  Ills.  1000  w.  Autocar- 
March  9,  1918.  Effect  upon  fuel  consump- 
tion of  increasing  the  carburetter  air  tem- 
perature. Report  of  tests. 
Wheels 

A  Century  of  M'hecls  (85241  .AV 
Charles  G.  Harper.  Ills.  1200  w.  Autocar 
—March  2,  1918.  Facts  concerning  the 
earlier  development  of  tires  and  springs. 

COMBUSTION  MOTORS 

Engines 

Frost  Precautions  for  Internal  Com- 
bustion Engines  (84670  .A.).  2000  w.  Mech 
Wld— Feb.  8.  1918.  Methods  suggested 
for  water-cooled  types. 

Gas  Engines 

The  Multi-cylinder  Gas  Engine  in  Its 
Modern  Development  (85257  A).  Ills 
1300  w.  Mech  \^'ld— March  8,  1918.  Ad- 
vantages of  the  enclosed  type. 

HEATING  AND  COOLING 
Cost 

IMeeting  the  High  Cost  of  Heating  and 
\entilating  Apparatus  (85051).  Ills.  3000 
w.  Heat  &  Vent  Mag— :March,  1918.  With 
suggestions  for  proposed  system  to  re- 
duce cost  of  installation  and  operation. 

Forecoolers 

Suction  Gas  Fore  Coolers  (84807  A). 
George  J.  Trosper.  2000  w.  Ice  &  Refrig 
—March,  1918.  Superheated  suction  gas 
as  affecting  capacity  and  compressor  effi- 
ciency. Types  of  forecoolers  and  their 
operation. 

Heating  Demand 

Average  and  Maximum  Heating  De- 
mand (84719).  M.  W.  Ehrlich.  iSoo  w. 
Power— March  5.  1918.  Method  of  com- 
puting the  coal  consumption. 

Refrigeration 

Mechanical  Refrigeration  (84640).  4^00 
w._  Natl  Engr— March.  1918.  Various  re- 
frigerating  mediums   and   how   used. 
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Relation  Between  Efficiency  of  Refrig- 
erating Plants  and  the  Puritv  of  Their 
Ammonia  Charge  (84763  B).  F.  W. 
Frerichs.  Ills.  8000  w.  Jl  Ind  &  Eng 
Chem— March,  1918.  Apparatus  and  ex- 
periments. 

The  Economy  of  a  Refrigerating  Power 
Plant  (84909  A).  Victor  J.  Azbe.  3500 
w.  E  Cb  St  L,  Jl— Jan.-Feb.,  1918.  Studv 
of  losses. 

The  Selection  of  Ammonia  Condensers 
(84851).  M.  A.  Sailer.  1700  w.  Power 
-March  12,  1918.  Suggestions  to  assist 
the  engineer  in  getting  acquainted  with 
the  chief  factors  that  should  guide  him. 
Steam  and  Electric 

Public    Steam    and    Electrical    Systems 

(84802).    J.  A.  M'Hollan.    2000  w.     Elec 

\\ld— March    9,    1918.      Analysis    of    the 

building  heating  situation  in  large  cities. 

University  Buildings 

Measurements  of  Low  Pressure  Steam 
Used  for  Heating  the  Buildings  of  the 
University  of  Michigan  (85052).  J.  E 
Emswiler.  2500  w.  Heat  &  Vent  Mag- 
March,  1918.  Data  relative  to  the  amount 
of  steam  required,  with  description  of 
method  of  measurement. 
Warehouse 

Large  Apple  Storage  Warehouse 
(84806  A).  Ills.  1200  w.  Ice  &  Refrig 
—March.  1918.  Concrete  fireproof  build- 
ing m  Winchester,  Va.,  with  equipment. 

HYDRAULIC  MACHINERY 
Laboratory 

See  same  heading  under  Measurement. 

MACHINE     ELEMENTS     AND     DE- 
SIGN 
Crankshafts 

Problems  of  Crankshaft  Design 
(84641  A).  Otto  M.  Burkhardt  Ills 
5000  w.  A  S  M  E,  Jl— March,  1918. 
Mathematical  deductions  from  examples 
are  utilized  to  derive  factors  of  safetv  and 
other  specific  values. 

MACHINE     WORKS     AND     FOUN- 
DRIES 
Aluminum 

The  Practice  of  Melting  and  Casting 
Aluminum  (84750).  Robert  J.  Anderson. 
2500  w.  Fndry— March,  1918.  Serial.  1st 
part.  Effects  of  overheating,  and  results 
of  experiments  with  dioxidizers. 
Baling 

Scrap   Metal   Baling  Press    (84657  A). 
Ills.     800  w.     Engng— Feb.  i,  1918."   Built 
by     Canadian-.American     Machinerv     Co 
Ltd. 
Bearings 

Manufacture      of      a      Self-Luhricating 

Bearing  Material   (84635  A).     Ills.     i:;oo 

w.     Machy—March.  1918.     Production' of 

"Graphalloy"  by  an  impregnating  process. 

Browning  Gun 

The  Browning  Machine  Rifle  and  Gun 
''85I73)-  Ills.  1500  w.  Am  Mach— 
March  21.  1918.  Details  of  machine  gun? 
which  will  be  the  standard  equipment  of 
the  U.  S.  army  in  France. 
Castings 

How  Steel  Castings  Are  Made  in  Cali- 
fornia (84753).  Ills.  2500  w.  Fndry— 
March,  1918.  Account  of  the  development 
of  the  industry  on  the  Pacific  Coast. 

Patterns  and  Core  Boxes  for  Gas  En- 
gine Beds   (84749).     Joseph  Homer.  Ills. 
T500    w.      Fndry- March.    1918.      English 
practice  described. 
Cutters 

Cutters  for  Spur  and  Helical  Gears  (84,- 
007  B).  W.  F.  Mallory.  Ills.  1600  w. 
Univ  _  Col  Jl  Eng— Jan.,  1918.  Proper 
selection  of  cutters. 
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Cutting  Tools 

Milling  Cutter  Rake  and  Clearance  (84,- 
9S4   A).      George    W.    Burley.      1400    w. 
Mech  Wld— March  i,  igi8.     Explains  ef- 
fects of  the  angle  of  rake,  etc. 
Die-Castings 

The  Manufacture  and  Use  of  Die-Cast- 
ings (.85189  B).  Charles  Pack,  with  dis- 
cussion. Ills.  25  pp.  Engrs'  See  W  Penn, 
Pro — Jan.,  1918.  History  and  evolution, 
die  construction,  properties,  etc. 
Differential  Motions 

Differential  Motions  and  Planetary 
Gear  Combination  (84628  A).  Franklin 
D.  Jones.  Ills.  4000  w.  Machy — March, 
1918.  Serial,  1st  part.  Mechanisms  re- 
quiring differential  motion  and  methods  of 
determining  relative  velocities  of  planetary 
or  differential  gears. 
Electric  Furnace 

Four    filectrique   Sans   Electrodes    (85,- 
131  B).     Ills.     1000  w.     LTndustrie  filec- 
trique — Feb.    10,    igi8.      Electric    furnace 
without  electrodes.     Lellis  system. 
Electric  Melting 

The  Electrical  Melting  of  Nonferrous 
Metals  (84751).  Dwight  D.  Miller.  5500 
vv.  Fndry — March,  191S.  Summary  of 
results  of  experiments.  Faults  of  present 
foundry  practice. 
Foundries 

William  Kennedy  &  Sons.  Limited  (84,- 
745).  Ills.  2500  w.  Can  Fndman — Feb., 
1918.  Foundry  and  marine  equipment  shop 
at  Owen  Sound,  Ont.,  sixty  years  old. 
Development,  etc. 
Furnaces 

Melting  Furnaces  (84669  A).  T.  W. 
.•\itken.  Read  before  British  Found.  Assn. 
2000  w.  Mech  Wld — Feb.  8,  1918.  Types 
and  the  work  for  which  they  are  suited. 

Heat  Treating  and  Annealing  Furnace 
with   Oil   Fuel   Equipment    (84980).     Ills. 
1200  \v.    Can  Fndman — March,  1918.    De- 
tailed description. 
Fuse 

Manufacturing  Base   Plugs   for  the  80 

Mark   VIII    Time    Fuse    (85165).     John 

Campbell.      Ills.      1200    w.     Am    Mach — 

March  7,  1918.    Tools  and  operations  used. 

Fuse  Manufacture 

Manufacturing  Time   Fuse  Rings    (84,- 
632  A).     Donald  A.  Baker.     Ills.    2500  w^ 
Machy — March,    1918.     Characteristics   of 
machines  for  routing  powder  groove. 
Gage  Grinding 

Interesting  E.xamples  of  Gage  Grinding 
(85176).  S.  A.  Hand.  Ills.  700  w.  Am 
Mach — March  21,  1918.  Work  in  shops 
of  the  Blair  Tool  and  Machine  Works, 
Inc. 
Gages 

Notes  on  General  Gaging  and  the  manu- 
facture of  Gages  (85172).  H.James.  Ills. 
1500  w  .A.m  Mach— March  19,  1918. 
Some  of  the  pitfalls  found  and  the  rem- 
edies. 

Some  Types  of  Gages  for  Munitions  of 
War    (85179).      H.    J.    Bingham    Powell. 
1000    w.      Am    Mach— March    21,     1918. 
Hints  on  gage  making. 
Gears 

Graphic  Method  of  Generating  an  In- 
volute Gear  Tooth  (84630  A).  Douglas 
T.  Hamilton.  Ills.  1300  w.  Machy — 
March,  ior8.  Easy  method  of  laying  out 
eear  teeth. 
Grinding  Hobs 

Grinding    Hobs    to    Remove    Distortion 

('84625  A).     Edward  K.  Hammond.     lils. 

3.500  w.     Machy — March,   IQ18.     Methods 

used  by  the  Illinois  Tool  Works.  Chicago. 

Guns 

Musket  Manufacture  in  Past  Centuries 
•"Ssifii).  H.  H.  Manchester.  Ills.  1000 
w.  .Am  Mach — Feb.  28.  1918.  Methods 
of  the  i6th.  17th  and  i8th  centuries. 
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Handling  Work 

Handling  Production  in  a  Small  Shop 
(84916  A).     Robert  Thurston  Kent.    3500 
w.     Iron  Age— March  14,  1918.     Planning 
and  progress  of  work. 
Jigs 

A  Crank  Case  Trunnion  Jig  (85174). 
Ills.  1000  w.  Am  Mach— March  21,  1918. 
For  use  in  drilling  holes  in  crank  case 
of  a  i2-cylinder  internal  combustion  mo- 
tor. 
Laboratory 

U.  S.  Metals  Refining  Co.'s  New  Labo- 
ratory at  Chrome,  N.  J.  (84818).  B.  B. 
Hood.  Ills.  1600  w\  Eng  &  Min  Jl— 
March  9,  1918.  Chemical  laboratory  with 
facilities  for  all  branches  of  analytical 
work. 
Machine  Tools 

Manufacture     of     Machine     Tools     in 
Switzerland     (85175).      C.    E.    Carpehter. 
2000  w.    Am  Mach— March  21,  1918.    Ma- 
chines are  now  being  exported. 
Molding 

Sweeping  Molds   in   Loam    (84828  A). 
Charles   A.   Otto.     Ills.     1600  w.     Mech 
Wld — Feb.  22,  1918.    Directions. 
Munitions 

How  Semisteel  Shells  Are  Being  Made 
in  France  (84748).  E.  Ronceray.  4000  w. 
Fndry — March,  1918.  Methods  of  using 
this  metal. 

Manufacture  of  the  U.  S.  75-Millimeter 
Shell  (84626  A).  Erik  Oberg.  Ills.  2500 
w.  Machy — March,  1918.  Serial,  ist  part. 
.Approved  methods  emploved  by  the  Am. 
Shell  Co. 

Manufacture  of  the  75-MM.  High-Ex- 
plosive Shell  (85168).  S.  A.  Hand.  Ills. 
1500  w.  Am  Mach— March  14,  1918.  Se- 
rial, 1st  part.  Methods  used  by  the 
Worthington  Pump  and  jMachinery  Cor- 
poration, at  Hazleton,  Penn. 

Special  Machines  for  Producing  9.2-Inch 
Shells  (85265  A).  Ills.  1000  w.  Engr- 
March  i,  1918.  Describes  a  series  of  spe- 
cially designed  tools  for  producing  high 
explosive  shells. 
Patterns 

Practical   Economies  in   Pattern   Build- 
ing    (85162).      W.    Rockwood    Conover. 
2000  w.     Am  Mach — Feb.  28,   1918.     Op- 
portunities for  more  efficient  methods. 
Pipe  Foundry 

Making  Good  with  Tradition  Discarded 
(84752).  Ills.  4000  w.  Fndry— March, 
1918.  Development  of  an  industrial  com- 
munity around  a  pipe  foundry  near  Bir- 
mingham, Ala. 
Sand-Blast 

Development    of   the    Pneumatic    Sand- 
Blast    (85180).      Glenn    B.    Harris.     Ills. 
3500    w.      Am    Mach — March    21,    1918. 
Some  of  the  recent  improvements. 
Scrapers 

Hand  Scrapers  (84634  A).    C.  C.  Marsh. 
Ills.       1 100     w.       Machy — March,     1918. 
Types   and   information   concerning  their 
making  and  use. 
Screw  Threads 

General  Thread  Cutting  Practice  in  the 
Lathe  (84636  A).  Franklin  D.  Jones. 
Ills.  6000  w.  Machy — March,  1918.  Im- 
portant points  on  cutting  single,  multiple, 
and  tapering  threads  by  means  of  single- 
point  tools  and  chasers. 
Shells 

The    Making   of   Pressed    Sheet   Metal 
Shells    (84983   A).     G.   W.   Smith.     Ills. 
1000  w.     Mech  Wld— March  l,  1918.     Ex- 
plains some  of  the  fundamental  principles. 
Shop  Practice 

Emergency    Methods    of    Cutting    and 

Drilling  Glass  Disks  (85170).    J.  A.  Lucas. 

Tils.    1200  w.    Am  Mach — March  14.  1918. 

Tools  and  methods  that  may  be  used  in 

.  the  average  small  shop. 
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Manufacturing  the  Addressograph  (85,- 
178).     M.  E.  Hoag.     Ills.     1000  w.     Am 
Mach— March    21,    1918.      Processes    de- 
scribed. 
Shop  Problems 

Drilling  Jig  for  Dust  Cover  (84827  A). 
W.  Richards.    Ills.     500  w.    Mech  Wld— 
Feb.  22,  1918.    Two  solutions  of  the  prob- 
lem are  given. 
Shops 

A  Modern  Light  Machine  Shop  (84675 
A).  Herbert  Carpenter.  Ills.  2800  w 
Engr— Feb.  i,  1918.  Details  of  a  partic- 
ular form  of  construction  and  its  advant- 
ages, with  various  aspects  of  the  general 
question. 
Springs 

Device  for  Winding  Springs  (S4629  A). 
Gustave  J.  Horak.  Ills.  1200  w.  Machy 
—March,  1918.  Describes  device  and  its 
use. 

Steel  Sheets 

The  Manufacture  of  Steel  Sheets  (84- 
917  A).  Clement  F.  Poppleton.  Ills. 
4500  w.  Iron  Age— March  14,  1918.  Se- 
rial, 1st  part.  General  layout  and  range 
of  product. 
Tool  Steel 

Manufacture  of  Electric  Tool  Steel  (85,- 
158).    'E.   A.   Suverkrop.     Ills.     4500   w 
Am    Mach— Feb.    28,    1918.     Methods    of 
manufacture  in  the  electric  furnace. 
Welding 

Boiler  Welding  (85234  A).  Ills.  1800 
w.  Weld  Engr— March,  1918.  Progress 
in  field  of  boiler  repairs. 

Electric  Welding  Stops  Leaks  in  Girth 
Seams  (8501 1).  Romeo  A.  Grise.  1300 
w.  Power— March  19,  rgiS.  Leakage  due 
to   fire-cracks   at   tlie   seam   over   the   fire 

Notes  on  Welding  Systems  (84941  N). 
James  Caldwell,  with  discussion.  Ills  33 
pp.  Insfn  E  &  S  Scot.  Trans-Feb..  1918 
Nature  of  processes,  grouping  them  under 
smith  welding  and  fusion  welding. 

Thermit  Welding  and  Oxv-.Acetylene 
Welding  (S5235  ,Ji).  J.  H.  Deppeler.  Re- 
printed from  Reactions.  2500  w.  Weld 
Engr— March,  1918.  Their  respective 
fields  and  applications. 

Welding  and  Cutting  Processes  in  Boiler 
Work  (84743).  A.  F.  Dver.  2500  w.  Pr 
House— Feb.,  1918.  Read  before  Can.  Rv. 
Club.  Value  of  acetylene  and  electric 
systems. 

Welding  in  Gas  Main  Construction  (84,- 
620  A).  M.  S.  Clark.  1800  w.  Weld 
Engr— Feb..   1918.     Advantages  explained. 

Welding   Locomotive   Cylinders    (85232 
A).      B.    Kopperschmidt.     Ills.      1500   w 
W"e!d  Engr— March,   1918.     The  problem 
of  quick  repairs. 
Wheels 

Manufacture  and  Use  of  Chilled  Iron 
Wheels  (840,34  N).  F.  K.  Vial,  witli  dis- 
cussion. Ills.  50  pp.  N  E  Rd  Ch— Feb. 
12,  1918.  Physical  properties  that  make 
it  of  value  for  wheel  service,  etc. 

MATERIALS  OF  CONSTRUCTION 

Alcohol 

Power-Alcohol  (84996  A).  1000  w. 
Aus  Min  Stan— Feb.  14,  igi8.  Serial, 
1st  part.     Alcohol  as  a  fuel. 

Allovs 

Report  of  Sub-Committee  III  on 
Sand-Cast  Metals  and  Allovs  (8=;o78 
N).  Ills.  13  pp.  .Am  Soc  test  Mats, 
Pro— June,  1917.  Results,  with  descrip- 
tive letters  from  different  authorities  on 
results  obtained. 

Ammonia 

Recovering  Ammonia  at  Tar-Distill- 
inc  Plants  (840.58  A).  Clarence  R. 
Woodward.  2500  w.  Met  &  Chcm  Eng 
—March  15.  lOiR.  Shows  that  it  may  be 
profitably   recovered. 
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Condenser  Tubes 

Condenser  Tube  Failure  —  Photomi- 
crography (85044  F).  F.  W.  Sterling. 
Ills.  800  w.  Am  See  Nav  Engrs,  Jl — 
Feb.,  1918.  Usefulness  of  the  photomi- 
crograph in  diagnosing  the  course  of 
condenser-tube  leaks. 
Electrical  Porcelain 

Experimental  Investigation  of  Porce- 
lain Mixes  (84759  A).  G.  I.  Gilchrest 
and  T.  A.  Klinefelter.  Ills.  3500  w. 
Elec  Jl — March,  1918.  The  require- 
ments, investigations,  and  conclusions 
of  a  research. 
Metal  Coatings 

Report  of  Sub-Commitee  II  of  Com- 
mittee A-5  on  Preservative  Metallic 
Coatings  for  Metals  (85077  N).  34  PP- 
Am  Soc  Test  Mats,  Pro— June,  1917. 
Investigations  and  results,  with  short 
discussion. 
Refractory  Brick 

Slag  Test  for  Refractory  Brick  Used 
in  the  Iron  and  Steel  Industry  (85081 
N).  C.  E.  Nesbitt  and  M.  L.  Bell.  900 
w.  Am  Soc  Test  Mat,  Pro— June,  I9i7- 
Tests  and  results. 
Rubb8r 

Rubber  and  Jelutong  (84957  A). 
Frederic  Dannerth.  2500  w.  Met  & 
Chem  Eng — March  15,  1918.  Review 
of  the  evidence  in  the  recent  Customs 
House  dispute  as  to  classification  of 
gums. 

The  Vulcanization  of  Rubber  (84722 
A).    Andrew  H.  King.    5400  w.     Met  & 
Chem    Eng — March    i,    1918.      Theory 
and  practice  are  discussed  in  detail. 
Steel 

The  Hardening  and  Tempering  of 
:Steel  (84829  A).  C.  A.  Edwards.  Read 
Ibefore  Manchester  Assn.  of  Engrs. 
.2500  w.  Mech  Wld — March  22,  1918. 
Serial,  ist  part.  Carbon,  and  nickel 
steels  are  discussed  in  present  article. 

MEASUREMENT 

Air  Metering 

Displacement    Tanks    for     Metering 
Compressed    Air    (85271).      Walter    S. 
Weeks.     Ills.    900  w.     Com  .'\ir  Mag — 
March,  1918.     Description. 
Alignment 

Alignment  Charts  (84633  A).    George 
L.    Hedges.      2500   w.      Machy — March, 
1918.       Explains     principles     governing 
construction  and  illustrates  use. 
Boiler  Stresses 

Calculation  of  Boiler  Stresses  (84862 
A).  G.  E.  Parks.  1500  w.  Ry  Mech 
Engr — March,  1918.  Series  of  diagrams 
that  will  save  time  and  labor  in  figuring 
strength  and  efficiency  of  seams. 
Bolt  Stresses 

Stresses  in  Bolts  in  Fulcrum  Brack- 
ets (84864  A).  Victor  M.  Summa.  Ills, 
luoo  w.  Ry  Mech  Engr— March,  1918. 
Analyzes  typical  cases  showing  general 
principles  involved. 
Chart 

Alignment  Chart  for  Feeds,  Speeds, 
and  Power  of  Lathe  Tools  (85171)-  A. 
Lewis  Jenkins.  Chart.  800  w.  Am 
Mach — March  14.  1918.  For  quickly 
solving  problems  by  graphical  means, 
laboratory 

The  Hydraulic  Laboratory  of  the 
Massachusetts  Institute  of  Technology 
■(850SO  B).  George  Edward  Russell. 
Ills.'  i.^oo  w.  Bos  Soc  C  E,  Jl— March, 
1918.  Facts  and  descriptions. 
Metric  System 

A  Case  for  the  Adoption  of  the  Metric 
System  (and  Decimal  Coinage)  by 
Great  Britain  (84822  N).  A.  J.  Stubbs. 
5000  w.  Instn  E  E  Jl — Feb.,  1918. 
History  of  the  system  and  its  advan- 
tages and  disadvantages. 


The  "Pros  and  Cons"  of  the  Metric 
System  (84821  N).  Llewellyn  B.  At- 
kinson. 6000  w.  Instn  E  E,  Jl — Feb., 
1918.  Discussion  of  the  real  issues, 
with  suggestions  for  reconciling  con- 
flicting views. 

Pitot  Tube 
Measuring  Air  and  Gases  with  the  Pitot 
Tube  (85272).  A.  H.  Anderson.  Ills. 
5000  w.  Instn  E  E  Jl — Feb.,  1918.  His- 
tory of  the  system  and  its  advantages  and 
disadvantages. 

Tool  Steels 

Organisation  Scientifique  De  L'Usin- 
age  (85142  B).  P.  Denis.  Ills.  7100  w. 
Le  (jenie  Civil — Feb.  23,  1918.  Serial, 
1st  part.  Researches  and  tests  on  tool 
steel  adapted  to  lathe  work,  milling  and 
drilling. 

Worm  Gearing 

The  Strength  of  Worm-Gearing 
(84993  A).  Howard  Ensaw.  Ills.  1000 
w.  Mech  Wld — Feb.  15,  1918.  Simple 
method  of  determining  the  safe  load. 

POWER  AND  TRANSMISSION 

Compressed  Air 

Scarcity  of  Men  and  Growing  Use  of 
Air  in  Railroad  Maintenance  (85269J. 
Ills.  1400  w.  Com  Air  Mag — March, 
1918.  Its  adaptation  to  various  kinds 
of  work. 

Forge  Shops 

Compressed  Air  for  Forge  Shops 
(84880).  Charles  A.  Hirschberg,  in 
Am.  Drop  Forger.  Ills.  2000  w.  Com 
.•Mr  Mag- — Feb.,  1018.  Explains  its  ad- 
vantages and  use. 
Hydraulic  Jacks 

Hydraulic  Jacks :  Their  Use  and  Main- 
tenance (84994  A).  G.  H.  Boot.  Ills. 
1500  w.  Mech  Wld — Feb.  15,  191S.  Se- 
rial, 1st  part.  Troubles  due  to  lack  of 
care. 
Lubrication 

Lubricating  Air  Compressors  (84725 
-\).  From  a  paper  before  the  Lubricat- 
ing Engrs'  Assn.  2500  w.  Ry  &  Loc  Eng 
— March,  1918.  Requirements,  quality  of 
oil,  etc. 

Lubrication  of  Ball  Bearings  (85155). 
Otto  Bruenauer.  Ills.  4000  w.  Am  Mach 
— Feb.  21,  1918.  Serial,  ist  part.  Char- 
acteristics of  oils  and  greases  as  affecting 
lubrication,  with  suggestions. 
Oil-Burning  Plant 

Tamarack  Mills  Power  Plant  (85237). 
Charles  H.  Bromley.  Ills.  1500  w. 
Power — March  26,  1918.  Chief  features 
of  a  new  oil-burning  plant  at  Pawtucket, 
R.  I. 
Power  Plants 

Plant  Improvements  Resulting  in  Coal 
Saving  (84693).  2500  w.  Pwr  Pt  Eng — 
March  I,  1918.  Recommendations  by  en- 
gineer. 

STEAM  ENGINEERING 

Boilers 

Possible  Saving  in  Avoiding  Leaks  in 
Boiler  Setting  (84852).  J.  M.  Aarons. 
1700  w.  Power — March  12,  1918.  Air 
leakage  due  to  cracked  settings  and  po- 
rous bricks  can  be  reduced  by  coating  the 
brickwork. 

Fuels 

Combustion  of  Coal  and  Design  of  Fur- 
naces (84878  A).  Henry  Kreisinger,  C. 
E.  Augustine  and  F.  K.  Ovitz.  Ills.  137 
pp.  U  S  Bur  Mines — Bui.  135.  A  study 
of  the  combustion  of  coal  in  industrial 
furnaces. 


Gas  Firing 

Discussion  on  "Gas  Firing  Boilers" 
(84824  N).  5000  w.  Instn  E  E,  Jl— 
Feb.,  1918.  Discussions  at  Birmingham 
and  Scottish  Local  sections,  of  T.  M. 
Hunter's  paper. 

High  Vacuum 

First  Report  of  the  Council  of  the  North 
East  Coast  Institution  of  Engineers  and 
Shipbuilders  on  Certain  Methods  of  Pro- 
ducing High  Vacuum  (84942  N).  Edwin 
L.  Orde,  C.  Waldie  Cairns,  and  J.  Morrow. 
50  pp.  N'-E  C  Instn,  Trans — Feb.,  1918. 
Apparatus  investigated. 

Powdered  Coal 

Powdered  Fuel  for  Steam  Raising  (85,- 
203).  2000  w.  Times  Engng — Supp — Feb. 
22,  1918.  Serial,  ist  part.  Principles,  his- 
tory, what  fuels  to  use,  drying,  etc. 

Steam 

Economy  in  Steam  Generation  (85204). 
1800  w.  Times  Engng  Supp — Feb.  22, 
1918.  Tests  on,  stack  and  uptake  gases, 
soot  filters,  automatic  recorders,  etc. 

Superheaters 

Superheater  Operation  (85256  .\).  From 
The  Locomoth-c.  1500  w.  Mech  Wld — 
March  8,  1918.  Types  and  their  efficiency 
and  management. 

Turbines 

A  Mi.xed  Pressure  Steam  Turbine 
(84,690).  Ills.  1800  w.  Pwr  Pt  Eng— 
March  i,  1918.  .\  2000  kw.  turbine,  run- 
ning at  3000  r.p.m. 

Tosi  Marine  Steam  Turbines  (84740  \^. 
Ills.  800  w.  Int  Mar  Eng— March.  1918. 
Types  of  turbines  built  in  Italy  for  naval 
and  merchant  vessels. 

Wreck  of  a  Thirty-five  Thousand  Kilo- 
watt Turbine  (85009).  Ills.  3500  w. 
Power — March  19,  1918.  Account  of  the 
wreck  of  a  horizontal  single-cylinder  im- 
pulse steam  turbine  in  the  O  street  sta- 
tion of  the  Boston  Elevated  Ry.  Co.,  Feb. 
14.   1918. 

Uniflow  Engines 

Notes  on  the  Lliiiflow-  Steam-Engine 
(84940  N).  G.  G.  T.  Poole,  with  dis- 
cussion. Ills.  8000  w.  Instn  Min  Engrs, 
Trans — Jan.,  1918.  Conditions  to  be  con- 
sidered before  installing  a  uniflow  engine, 
methods  of  working,  and  advantages  over 
other  types. 

TRANSPORTING  AND  CONVEYING 

Coal  Handling 

Raihvav  Truck  Tipplers  (85262  A). 
Ills.  1500  w.  Colly  Gdn— March  8,  1918. 
Plan  and  description  of  coal-handling 
plant  at  Acton  Lane. 

Handling  Devices 

British     Shell-Shop    Handling    Devices 

(85278    A).     George    Frederick   Zimmer. 

Ills.      4000    w.      Ind    Man — April.    191S. 

Types   of   runways,   conveyors,   elevators, 
.  and    trucks    for    lifting   and    transporting 

shells. 

MISCELLANY 

Filtration 

Plate-and-Frame  Filtration  (84724  A). 
D.  R.  Sperry.  Ills.  1000  w.  Met  &  Chem 
Eng — ]\Iarch  i.  1918.  Details  of  filter- 
presses  and  the  principle  of  operation  of 
press  named. 
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ELECTRICAL  ENGINEERING 


COMMUNICATION 
Power  Plants 

The  Figuring  of  the  Power  Plant  (84,- 
97S}.  P.  A.  Price.  Ills.  5500  w.  Tele- 
phony— March  16,  1918.  Data  required 
lor  determining  power  plant  for  common 
battery  e.xchanges. 
Radiotelegraphy 

Radiotelegraphy      and      Radiotelephony 
(84988  B).     S.  iM.   Kinter.     Ills.     29  pp. 
Engrs'    Soc    W    Penn,    Pro — Dec,    1917. 
'^he  part  radiotelegraphy  is  playing  in  the 
ar,   with   outline   of  the   theory. 
ELECTRO-CHEMISTRY 
Cells 

Dry  Cells  and  the  Wet  Batteries  (84,- 
808).  William  J.  Herdman.  4000  w. 
Telephony — March  9,  1918.  Primary  and 
secondary  types  of  cells.  Construction  of 
dry  cells  and  their  care. 
Corrosion 

Corrosion   of    Iron   and    Steel   and    Its 
Prevention   (84747).     Abe  Winters.     1500 
w.     Can  Fndman — Feb.,  1918.     Serial,  ist 
part.     Relative  corrosion,  etc. 
Electroplating 

Wartime  Production  Methods  (S5273). 
Charles  Pack.  2200  w.  Brs  Wld — March, 
1918.  Methods  of  producing  metal  parts ; 
plating  die  castings,  etc. 

ELECTRO-PHYSICS 
Instilation 

See  same  heading  under  Transmission 
and  Distribution. 
Light 

Ensayo  de  determination  del  equivalente 
mecanico  de  la  luz  (85104  A).  P.  P.  De 
Aguiar.  6800  w.  Rev  Soc  Cubana  De 
Ingenieros — Feb.,  1918.  A  research  to  de- 
termine the  mechanical  equivalent  of  light. 
Meteorology 

Meteorology:  Thunderstorms  (84716). 
W.  G.  Duffield.  Ills.  1800  w.  A  A  Wkly 
— March  4,  1918.  Explains  forms  which 
lightning  may  take,  and  the  use  of  light- 
ning conductors,  production  of  ozone,  etc. 
Radio  Active  Salts 

Les    Sels    Lumineux    Radiferes    (85117 
B).     F.  Colomer.     1200  w.     La  Nature — 
Feb.  9,  1918.    Rare  earths  and  other  radio- 
active substances. 
Radioactivity 

The  Constancy  of  the  Radioactivity  of 
Certain  Philippine  Waters  (84889  N). 
George  W.  Heise.  600  w.  Phil  Jl  Sci — 
Nov.,  1918.  Data  indicating  remarkable 
constancy  for  long  periods. 

The  Radioactivity  of  the  Waters  of  the 
Mountainous  Region  of  Northern  Luzon 
(84888  N).  George  W.  Heise.  Plate  & 
Ills.  2500  w.  Phil  JI  Sci — Nov.,  1917. 
Study  and  tests  showing  the  phenomenon 
is  probably  most  common  among  waters 
of  volcanic  origin. 
Ultraviolet-Rays 

Ultraviolet  Energy  and  Its  Use  (84720 
A).  M.  Luckiesh.  4000  w.  Met  &  Chem 
Eng — March  i,  1918.  Fundamental  prin- 
ciples of  ultraviolet  light,  with  discus- 
sion of  the  various  sources. 

GENERATING  STATIONS 
Central  Stations 

A  Standardized  Method  of  Unit  Con- 
struction for  Central  Stations  (84815). 
Ills.  2000  w.  Elec  Rev,  Chi — March  9, 
1918.  Scctionalized  construction  employ- 
ed by  the  commonwealtli  Edison  Co. 
Coal  Supply 

Coal  Supply  Made  Sure  by  Buying 
Mines  (84798).  2200  w.  Elec  Wld— 
March  9,  1918.  Reasons  why  the  Com- 
monwealth Edison  Co.  began  fourteen 
yonrs  atrn  to  buv  coal  mines  and  lands. 


Electric  Service 

Why  Electric  Service  Must  Be  Main- 
tained (84814).  F.  H.  Bernhard.  Ills. 
2500  w.  Elec  Rev,  Chi— March  9,  1918. 
Power  supply  an  essential  element  in  win- 
ning the  war. 
Hydro-Electric 

Hydro-Electric  Power  in  Northern  and 
Central  California  (84858).  Map.  1500 
w.  West  Eng— March,  1918.  Intercon- 
nection between  systems  and  the  benefits. 

De  Waterkrachtindustrie  in  Scandinavie 
en  over  het  waterkrachtvraagstuk  in  Ne- 
derlandsch-Indie  (85107  B).  A.  Groot- 
hoff.  Ills.  16,000  w.,  with  discussion.  In- 
genieur— Jan.  12,  1916.  Water  power  de- 
velopments in  Scandinavia  and  their  bear- 
ing upon  tlie  Dutch  East-Indies. 

The  Hydroelectric  Situation  Up  to  Date 
(84757   A).      Calvert    Townley.     2000   w. 
Elec  Jl— March,  1918.    Discusses  economic 
and  legislative  conditions. 
Interconnection 

Interconnection  of  Plants  in  Massa- 
chusetts. Also,  Typical  Benefits  from 
Plant  Interconnection  (84706).  Map. 
1500  w.  Elec  Wld— March  2,  1918.  Eco- 
nomic movement  of  importance. 

Trend  of  Public  Utilitv  Interconnection 
(84816).  Maps.  2500  w.  Elec  Rev,  Chi 
— March  9,  1918.  Movement  toward  in- 
terconnected generating  and  transmission 
systems. 
Isolated  Plants 

The  Forcible  Shutting  Down  of  Isolated 
Power  Plants  (85240).  Percival  R. 
Moses.  2000  w.  Power — March  26,  1918. 
Account  of  events  that  led  to  the  hearings 
before  the  N.  Y.  Public  Service  Commis- 
sion on  the  advisability  of  substituting 
central-station  service,  to  save  coal. 
Italy 

Electrical  Energy  from  the  Volterra 
"Soffioni"  (84677  A).  Ills.  1000  w.  Egnr 
— Feb.  8,  1918.  Account  of  methods  to 
utilize  the  steam  of  hot  springs  for  pro- 
ducing power. 
Power  Development 

Smooth  Rock  Falls  Power  Development 
(84685).     E.  W.  Neelands.     Ills.    .3000  w. 
Can    Engr — Feb.    28,    1918.      Plant    com- 
pleted  in  one  year. 
Power  Plants 

Joliet  Plant  of  the  Public  Service  Co. 
(84691).  Ills.  3000  w.  Pwr  Pt  Eng — 
March  i.  1918.  Features  indicating 
changes  in  modern  practice. 

Ninety-five  Thousand  Kilowatt  Addi- 
tion to  Northwest  Station  (84850).  Ills. 
2500  w.  Power — March  12,  1918.  De- 
tails of  installation  of  three  additional 
turbo-generators  of  an  aggregate  capacity 
of  95,000  kw. 

Steam-Electric   Plant  Dominion   Power 

and    Transmission     Co.,    Hamilton,    Out. 

(84741).     Ills.     6000  w.     Pr  House — Jan., 

1918.    Excellent  design  and  arrangement. 

Rand 

Electrical  System  of  the  Rand  Power 
Companies,  with  Special  Reference  to 
Methods  of  Operation  and  Experience 
(85248  N).  Bernard  Price.  32  pp.  S  .\f 
Inst  Flee  Engrs,  Trans — Dec,  1917.  Re- 
ply to  discussion,  taking  up  each  question. 
Records 

Record    Keeping    for    Isolated    Power 
Plants  (84637).    Frederick  C.  Ruck.    4000 
w.      Natl    Engr- March,    1918.     Value  of 
records.     Reports  of  boiler  tests,  etc. 
Rochester 

New  Station  No.  5  of  the  Rochester 
Railway  &  Light  Company  (85190).  P. 
R.  Fimiley.  Ills.  2000  w.  Elec  Rev,  Chi 
— March  23.  1918.  Hvdro-electric  station 
to  carry  load  peaks  of  combined  system. 


Small  Plant 

Unique  Features  of  a  Small  Electric 
Generating  Plant  (84701).  A.  R.  Zahor- 
sky.  Ills.  1500  w.  Elec  Rev,  Chi — March 
2,  1918.  Combined  water-power  and  oil- 
engine plant  in  Ozark  Mts. 

GENERATORS  AND  MOTORS 
Armatures 

Rewinding    Direct-Current     Armatures 
(84718).     R.  Thistlewhite.     Ills.     3000  w. 
Power — March  5,  1918.    General  principles 
to  be  observed. 
Carbons 

The  Action  of  Dirt  on  Railway  Motor 
Carbons    (84762  A).     J.    S.   Dean.     Ills. 
1000  w.     Elec  Jl— March,  1918.    Interest- 
ing tests  and  results. 
D.   C.   Generator 

The  Direct  Current  Generator  (84997 
N).  E.B.Millar.  1200  w.  Comwh  Engr 
— Feb.  I,  1918.  Serial,  ist  part.  Results 
of  experimental  tests  of  the  relations  be- 
tween speed,  generated  electromotive 
force,  magnetic  ilu.x,  armature  conduct- 
ors, and  the  field  exciting  forces. 
D.  C.  Machinery 

Outline    of    Course    in    Direct-Current 
Machinery   (84913  A).     H.   C.   Bartholo- 
mew.    13  pp.     Eng  Ed— Feb.,  1918.     Pre- 
sents outline  suggested. 
Design 

Notes  on  the  Design  of  Electromagnetic 
Machines  (84826  A).  Stanley  Parker 
Smith.  2000  w.  Elec'n— Feb.  15,  191S. 
Third  part  of  a  serial.  Deals  with  the 
design  of  an  a.c.  turbo-generator. 
Induction  Motor 

Theorie  Simplifiee  Du  Moteur  D'lnduc- 
tion  Monophase  (85130  B).  .A.,  Normier. 
Ills.  2100  w.  L'Industrie  filectrique — 
Feb.  10,  1918.  Serial,  ist  part.  Theory 
of  the  single  phase  induction  motor 
treated  by  simple  mathematics. 
Motor  Selection 

Selection  of  Motors  Aided  bv  Graphic 
Meters  (84708).  C.  E.  Clewell.  Ills. 
2000  w.  Elec  Wld— March  2,  1918.  Con- 
sideration of  different  types. 

Selection  of  Motors  for  Shipbuilding 
Plant  (84S00).  David  Elwell.  Ills.  1500 
w.  Elec  Wld— March  9,  1918.  Conditions 
influencing  individual  drive  and  determi- 
nation of  proper  rating.  Characteristics 
of  motors  for  plate-shop  machines. 

Selection  of  Steel  Mill  Auxiliary  Mo- 
tors and  Control  as  Affected  by  Mechan- 
ical Features  of  the  Drive  (84770  D).  J. 
D.  Wright.  Ills.  1500  w.  A  I  E  E,  Pro 
—March,  1918.  Describes  manipulators 
for  blooming  mills  and  their  operation, 
drawing  conclusions  as  to  size  and  types 
of  motor  suited  for  driving. 

Some  Considerations  in  Determining 
the  Capacity  of  Rolling  Mill  Motors  (84771 
D).  Robert  F.  Hamilton.  22  pp.  A  I 
E  E  Pro— March,  1918.  Details  of  electric 
drive,  including  classification  of  mills. 
Starters 

Starters  for  Squirrel-Cage  Induction 
Motors,  and  Their  .Application  (84831  A). 
L.  Pokes.    Ills.    3000  w.    Colly  Gdn— Feb. 

15,  1918.     Considers  the  auto-transformer 
method  the  best. 

Synchronous  Motors 

What  Svnchronous  Motors  Can  and 
Cannot  Do  (85211).  Will  Brown.  Ills. 
3000  vv.  Elec  Wld— March  23.  1918.  Dis- 
cussion of  industrial  applications  as 
viewed  from  the  standpoint  of  perform- 
ance alone. 

Turbo-Generators 

Getting  the  Most  Out  of  Turbo-Gen- 
erators (85008).  L.  II.  Parker  and  J.  T. 
Preble.     Ills.    2000  w.    Elec  Wld— .March 

16,  1918.     Benefits   from  cleanliness   and 
cooling. 
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ILLUMINATION 
Churches 

The  Electric  Lighting  of   Ecclesiastical 
Buildings    (85246   N).      William    Wilson. 
6  pp.     Instn  E  E,  Jl— March,  1918.     Spe- 
cial advantages  of  electricity;  suggestions. 
Factories 

Changing  Aspects  of  Factory  Lighting 
Legislation  (85212).  C.  E.  Clewell.  Ills. 
2500  w.  Elec  VVld— March  23,  1918.  Se- 
rial, 1st  part.  More  elaborate  classifica- 
tion of  requirements  desirable. 
Incandescent  Lamps 

Initial  Current  Obtained  in  Incandes- 
cent Lamps  t847io).  C.  J.  Berry.  Ills. 
3000  w.  Elec  VVld — March  2,  1918.  Re- 
sults of  investigations  on  the  amount  of 
"overshooting"  of  the  current  when  metal- 
filament  lamps  are  thrown  in  circuit. 
Light 

See  same  heading  under  Electro-Phys- 
ics. 
Mine  Lighting 

The  Safe  Operation  of  Underground 
Electric  Light  Systems  (84664  A).  L. 
Fokes.  Ills.  4500  w.  Ir  &  CI  Trds  Rev 
— Feb.  8,  1918.  Important  details  of  me- 
chanical construction  and  electrical  op- 
eration. 
Portable  Lamps 

Les  Lampes  Portatives  A  Magneto 
(85147  B).  Ills.  4000  w.  LTndustrie 
Llectrique — Feb.  25,  1918.  Portable  lamp 
with  small  magneto  generators  instead  of 
batteries. 
Searchlights 

Military  Searchlights  (85075  B).   Roger 
Haydock.     Ills.     2000   w.     Prof    Mem— 
Alarch-April,   1918.     Development. 
Ultraviolet  Rays 

See  same  heading  under  Electro-Phys- 
ics. 

MEASUREMENT 
Dielectric  Tests 

Flexible  and  Accurate  Method  for  Di- 
electric Tests  (84799).  Chester  Arthur 
Butman.  Ills.  3500  w.  Elec  Wld — 
March  9,  1918.  A  series-inductance  bridge 
for  measuring  dielectric  energy  losses  at 
low  frequencies  and  high  potential  gradi- 
ents. 
Emf 

Simple  Method  of  Measuring  Emfs. 
Accurately  (85006).  F.  Wenner,  Paul  D. 
Foote  and  E.  E.  Weibel.  1300  w.  Elec 
Wld — March  16,  1918.  Applicable  to  de- 
termining temperatures  with  thermo- 
couples, and  other  objects. 
Heat  Losses 

Watch  Your  Radiation  Losses  to  Help 
Save  Coal  (85004).  Austen  Bolam.  Ills. 
1800  w,  Elec  Wld— March  16,  1918. 
Heat  losses  from  uninsulated  surfaces. 
Heat  insulation  from  an  investment  point. 
Inductances 

The  Measurement  of  Small  Inductances 
and  on  Power  Losses  in  Condensers 
(84656  A).  Albert  Campbell.  Abstract 
of  paper  read  before  the  Physical  Soc, 
London.  1600  w.  Elec'n — Feb.  8,  1918. 
Methods,  illustrated  by  examples. 
Induction  Meters 

Adapting  Induction  Meters  to  New 
Frequency  (84709).  E.  L.  Fischer.  1800 
w.  Elec  Wld— March  2,  1918.  How  a 
company  changed  its  60-cycle,  watt-hour 
metering  equipment  to  25-cycle  energy-, 
and  later  back  to  6o-C}-cle  at  minimum  ex- 
pense. 
Insulation 

Periodical  Insulation  Tests   (84760  A). 
P.  M.  Lincoln.     1500  w.    Elec  Jl — March, 
1918.     Summary  of   replies  to   the   ques- 
tion of  proper  tests. 
i/ine  Calculations 

Graphical  Determination  of  Line  Con- 
stants (85005).  T.  A.  Wilkinson.  1500 
w.  Elec  Wld— March  16,  1918.  Three 
charts  which  assist  in  the  evaluation  of 
the  hyperbolic  transmission-line  formula. 


Meters 

Testing  Watthour  Meters  (84692).  R. 
L.  Mossman.  Ills.  1200  w.  Pwr  Pt  Eng 
— March  i,  1918.  Methods  and  schemes 
of  connections  employed. 

Economies  in  Central-Station  Meter 
Testing  and  Repairing  (84702).  C.  W. 
Geiger.  Ills.  1200  w.  Elec  Rev,  Chi^ 
March  2,  1918.  Methods  in  use  by  the 
Los  Angeles  Power  Bureau. 

POWER  APPLICATIONS 

Agriculture 

Electro-Culture  of  Crops  (85210).  1400 
\v.  Times  Engng  Supp — Feb.  22,  1918. 
The  Chester  experiments  on  growth  of 
crops  under  stimulation  of  electric  dis- 
charges. 

Electric  Ploughing  (84643  A).  Ills. 
2000  w.  Elec  Rec — Feb.  8,  1918.  Serial, 
1st  part.  Based  on  remarks  by  M.  Dela- 
marre  in  Rev.  Gen.  de  I'Elec.  Power  re- 
quirements; systems  of  traction;  trac- 
tors, etc. 

Effect  of  Artificial  Light  on  the  Growth 
and  Ripening  of  Plants  (84776  A).  J.  L. 
R.  Hayden  and  C.  P.  Steinmetz.  Ills. 
1500  w.  Gen  Elec  Rev — March,  1918.  In- 
vestigations and  results. 

Cooking 

Discussion  on  "Electrical  Cooking  as 
Applied  to  Large  Kitchens"  (S4823  N). 
1 1500  w.  Instn  E  E,  Jl — Feb.,  1918.  Dis- 
cussions at  Alanchester  and  Yorkshire  of 
W.  A.  Gillott's  paper. 

Electric  Furnaces 

Electric  Furnace  Installation  (85062  A). 
Thomas  Robson  Hay.  2500  w.  Iron  Age 
— March  21,  1918.  Precautions  to  be  ob- 
served in  promotion  work  and  the  selec- 
tion of  the  unit. 

Elevators 

Maintenance  of  Electric  Elevators 
(85012).  Charles  W.  Naylor.  1800  w. 
Power — March  19,  1918.  Cable  and  brake 
troubles,  iron  vs.  steel  ropes,  need  of 
lubrication,  etc. 

Garment  Making 

Electricity  in  Garment-Making  Facto- 
ries (84758  A).  William  H.  Easton.  Ills. 
1500  w.  Elec  Jl — March,  1918.  Condi- 
tions of  the  industry-,  motors  for  various 
services,  and  other  electrical  appliances. 

Pumping 

Water  Pumping  by  Electric  Power 
(84949).  R-  L.  Yates.  4000  w.  Elec  Rev, 
Chi — March  16,  1918.  Serial,  ist  part. 
Characteristics  of  motor-driven  pumps 
and  suggestions  for  selection. 

The  Automatic  Control  of  Electricallv- 
Driven  Hydraulic  Pumps  (84848  A).  Al- 
fred Towler.  Ills.  3500  w.  Ir  &  CI 
Trds  Rev— Feb.  22,  1918.  Abstract  of 
paper  before  the  Leeds  Assn.  of  Elec. 
Engrs.  Automatic  controllers  in  use  for 
starting  and  stopping  electrically  driven 
pressure  pumps. 

Rolling  Mills 

Electric  Drive  in  Rolling  Mills  (85206). 
1300  W-.  Times  Engng  Supp — Feb.  22, 
1918.  Increasing  use  of  electric  drive  in 
British  rolling  mills.  Abstracted  from 
paper  before  Manchester  Assoc'n  Engrs. 

Silk  Industry 

Les  Transmissions  filectriques  Dans 
L'Industrie  De  La  Sole  (85254  B).  Ch. 
Vallet.  3500  w.  LTndustrie  filectrique — 
Mar.  10,  1918.  Serial,  1st  part.  Electric 
drive  in  the  silk  industry.  General  con- 
siderations. 

Sugar  Mills 

Operating  Features  of  an  Electrically 
Driven  Sugar  Mill  (84703)-  F.  A.  Ortiz. 
Ills.  1600  w.  Elec  Rev,  Chi— March  2, 
1918.  Economy  results  in  electrification 
of  Cuban  mills. 

Electricitv  in  Beet-sugar  Factories 
(S4773  A).'  E.  M.  Ellis.  Ills.  2800  w. 
Gen  Elec  Rev — March,  1918.  Details  of 
the  processes  employed  showing  that 
economv  can  be  secured  by  electrification. 


TRANSFORMERS 
Banking 

Shall  Transformers  Be  Banked  in  a 
Distributing  System?  (85191).  M.  E. 
Grab.  Diagrams.  2000  w.  Elec  Rev, 
Chi — March  23,  1918.  Effect  of  banking 
upon  investment,  economy  and  service; 
precautions,  etc. 
Capacity 

Increasing  Transformer  Capacity  by 
Circulating  Oil  (85007).  Claude  H. 
Shepherd.  Ills.  1200  w.  Elec  W'ld — 
March  16,  1918.  Installation  of  oil-cir- 
culating system  at  cost  of  $700  increased 
permissible  loads  60  per  cent. 
Standardization 

The  Standardization  of  Transformers 
(8465s    A).      G.    Stern,    in    Electrotech 
Zeit.      (Abstract.)      1700    w.      Elecn — 
Feb.  8,  1918.     Points  to  be  considered. 
Practice  in  Germany  and  in  the  United 
States. 
TRANSMISSION     AND     DISTRIBU- 
TION 
Bus-Bars 

Current  Capacity  of  Copper  Bus-Bars 
(84761  A).  F.  M.  Billhimer.  1500  w. 
Elec  Jl — March,  1918.  Factors  which 
influence  the  energy  loss  in  direct  and 
alternating-current  conductors. 
Cables 

Increasing  Carrying  Capacity  of 
Underground  Cable  (85214).  E.  O. 
Schweitzer.  Ills.  1200  w.  Elec  Wld — 
March  23,  1918.  Benefits  from  substi- 
tuting crude  vaseline  for  air  in  ducts. 
Industrial  Plants 

Standardized  Flexible  Distributing 
Systems  in  Industrial  Plants  (84772  A). 
Bassett  Jones.  Read  at  meeting  of 
Schenectady  Sec.  of  A.  I.  E.  E.  7500  w. 
Gen  Elec  Rev — March,  1918.  Serial, 
ist  part.  A  system  for  determining  the 
power  requirements  of  industrial  plants 
in  advance  of  construction. 
Insulation 

Insulation  Under  Direct  and  Alternat- 
ing Current,  Particularly  as  Regards 
Moisture  (84666  A).  Prof.  Thornton. 
Address  before  N.  of  Eng.  Br.  of  Assn. 
of  Min.  Elec.  Engrs.  Ills.  1200  w.  Ir 
&  CI  Trds  Rev— Feb.  8,  1918.  The 
electrical  structure  of  matter,  residual 
charge,  breakdown  voltage  and  fre- 
quency, etc. 
Line  Materials 

Utilization  of  Second-Hand  Line  Ma- 
terials (84801).  L.  M.  Klauber.  Ills. 
3500  w.  Elec  Wld — March  9,  1918. 
Methods  of  effecting  economies  in  line 
construction. 
Long  Spans 

High  Voltage  Transmission  Line  Has 
Mile  Span  (85217).  Romeo  MorrJs- 
sette.  Ills.  700  w.  Can  Engr — \£erch 
21,  1918.  Overhead  power  cables  uinTler 
100,000  volts  pressure  to  cross  th«'.St 
Lawrence  River.  ,q   -. 

Phase  Rotation 

Phase  Rotation  in  Relation  to  Unbal- 
anced Three-Phase  Distributing  Sjrs- 
tems  (84906  B).  Herbert  B.  Dwight 
1500  w.  Univ  Col  Jl  Eng — Jan.,  1918. 
Problem  and  solution. 
Power   Control 

The    Control    of    Large    Arnounts    of  1 
Power  (85091  N).    E.  B.  Wedmore.    Ills. 
24  pp.     Instn  E  E — March  7.  1918.     Con- 
siders probable  developments  of  the  im-  , 
mediate  future,  and  how  conditions  may 
be  dealt  with. 
Power  Factor  ; 

6tude    Des    Dispositions    A    Employer 
Pour  Ameliorer  Le  Facteur  De  Puissance 
(85100   D).      M.    Rechniewski.     2200  w. 
Bui  Soc  Internationale  Des  filectriciens —  | 
Jan..  1918.    Study  of  the  best  methods  of  ; 
improving  the  power  factor  on  distribu-   | 
tion  lines.  I 
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Regulators 

The  Voltage  Regulator  and  Phase-bal- 
ancer Regulator  Equipment  of  the  Phila- 
delphia Electric  Company  (84774  A).  R. 
M.  Carothers.  Ills.  1500  \v.  Gen  Elec 
Rev — March,  1918.  Installed  to  distribute 
over  the  three  phases  of  the  generators 
a  heavy  single-phase  railway  load. 

Voltage  Regulation  of  Three-Phase 
Feeders  by  Automatically  Controlled  In- 
duction Regulators  (84775  A).  M.  linger. 
Ills.  3500  w.  Gen  Elec  Rev — March, 
1918.  Regulation  by  one  3-phase  auto- 
matic induction  regulator. 


Switchgear 

Switchgear  Standardization  (85076  N). 
Charles  C.  Garrard.  Ills.  14  pp.  Instn 
E  E — ^Feb.  21,  1918.  General  principles 
underlying  standardization,  discussing 
matters  in  connection. 

Underground 

Design  of  Underground  Distribution 
for  Electric  Light  and  Power  Systems 
(84769  D).  G.  J.  Newton.  Ills.  50  pp. 
A  I  E  E,  Pro — March,  1918.  Shows  each 
step  necessary  in  the  design  of  a  system 
for  a  medium  size  city. 


MISCELLANY 
Electrical  Industries 

Die  elektrotechnische  Weltindustrie 
wahrend  des  Krieges  und  die  zukiinftigen 
Absatzverhaltnisse  (85102  Bj.  P.  Gure- 
witsch.  5000  w.  Bui  Schweiz  Elektro- 
technischer  Verein  —  Jan.,  1918.  The 
world's  electrical  industries  in  war  time 
and  future  outlook  in  Switzerland. 
Italy 

Electrical  Developments  in  Italy  (85244 
A;.  E.  Strachan  Morgan.  1300  \\  Elec 
Rev—March  8,  1918.  Serial,  ist  part,  in- 
teresting review  of  progress. 
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BRIDGES 

Bearings 

xN'ew   Details  for  Draw  Span  Bearings 
(84974).     Ills.     900  w.     Ry  Age — March 
15,   1918.     Novel   features   of   draw   span 
over  the  Missouri  river  at  Kansas  City. 
Bridge  Testing 

See    same    heading    under    Measure- 
ment. 
Concrete  Slabs 

Precast  Bridge  Slabs  of  Gincrete  In- 
cased I-Beams  (,84924).  Ills.  2cxj0  w. 
Eng  News-Rec — March  14,  191S.  Chicago 
&  Northwestern  Railway  uses  new  type 
of  overcrossing. 
Double-Deck 

Double  Deck  Railway  Bridge  Over 
Kansas  River  With  Thin  Floor  Construc- 
tion (84797).  F-  W.  Epps.  Ills.  2000  w. 
Eng  News-Rec — March  7,  1918.  Details 
of  bridge  on  new  west  entrance  route. 
Draw  Bridge 

Unusual  Failure  of  a  Railroad  Draw 
Bridge  (84971).  Ills.  900  w.  Ry  Age — 
March  15,  1918.  Train  pushed  the  span 
off  the  pier  at  one  end,  causing  it  to  tip 
down  into  the  river. 
Military  Bridges 

Bridge  Training  of  a  Battalion  of 
Mounted  Engineers  (85071  B).  Ills.  2500 
w.  Prof  Mem— March-April,  1918.  Re- 
port of  instruction  given  in  various  types 
of  bridges. 
Quebec 

The   Quebec   Bridge    (84844   A).     Ills. 
2500  w.     Engr — Feb.  15,  1918.     Review  of 
the  undertaking  and  its  accomplishment. 
Viaducts 

High-Line  Viaduct  and  Bridge  Improve 
Rail  Entrance  to  Kansas  City  (84615). 
F.  W.  Epps.  Map  and  Ills.  3500  w.  Eng 
News-Rec — Feb.  28,  1918.  Details  of 
structures  on  new  route. 

CONSTRUCTION 
Building  Industries 

The  National  Position  of  the  Con- 
struction Industry  (85182).  2200  w. 
Eng  &  Con — March  20,  1918.  From 
address  by  A.  P.  Grcensfelder,  before 
the  Natl.  Con.  of  Builders'  Exchanges, 
Pittsburgh,  Pa. 
Cantonments 

Army  Cantonment  Construction  at 
Camp  Meade,  Maryland  (85065  B).  N. 
B.  Garver.  Ills.  15  pp.  West  Soc 
Engrs,  Jl — Dec,  1917.  The  general  or- 
ganization, the  handling  of  materials 
and  building  erection. 

Construction  of  Cantonment  at  Camp 
Grant  (85064  B).  Charles  B.  Burdick, 
Ills.  IS  pp.  West  Soc  Engrs,  Jl — 
Dec,  1917.  Plan  of  procedure  to  make 
speed   possible. 

Heating,  Cooking  and  Laundry 
Equipment  of  the  National  Army  Can- 
tonments (85066  v.).  A.  C.  Willard. 
Ills.  22  pp.  West  Soc  Engrs,  Jl — 
Dec,  1917.  Discussion  applying  to  16 
cantonments. 


Contracts 

Cost-Plus-Profit  Contract  Is  Com- 
mended (85063  A).  1800  w.  Iron  Age 
— March  21,  1918.  Council  of  National 
Defense  proposes  it  with  safeguards  for 
large  amount  of  construction  work. 

A  Fair  Royalty  Contract  (85160). 
Robert  G.  Pilkington.  1800  w.  Am 
Mach — Feb.  28,  1918.  Discussion  of 
royalty  corrtract  between  employer  and 
employee. 
Cofferdams 

Methods  and  Cost  of  Cofferdam  Con- 
struction at  Oregon  City  Locks,  Will- 
amette River,  Oregon  (85069  B).  E. 
Burlem  Thomson.  Ills.  20  pp.  Prof- 
Mem — March-April,  1918.  Particularly, 
methods  used  in  the  construction  of 
the  concrete  division  wall. 
Concrete  Arches 

How  to  Proportion  Unsymmetrical 
Concrete  Arches  (84617).  Joseph  P. 
Schwada.  Ills.  1000  w.  Eng  News- 
Rec — Feb.  28,  1918.  Develops  formula 
for  dimensions  of  ring. 
Grain  Elevators 

Corn  Production  Stimulated  in  Soutli 
by  Construction  of  Small-Capacity  Ele- 
vators (84777).     Chauncey  Smith.     Ills. 
1600    w.      Mfrs'    Rec — Mar^h    7,    1918. 
Housing 

Industrial  Housing  (84989  B).  H. 
Walter  Forster,  with  discussion.  33 
pp.      Engrs'   Soc   W    Penn,    Pro— Dec, 

1917.  Present     shortage     in     housing, 
type   needed,   cost,   etc. 

Industrial  Housing  Developments  in 
.-\merica  (84871  A).  Lawrence  Veiller. 
Ills.  3000  w.  Arch  Rec — March,  1918. 
Serial,  1st  part.  Present  article  deals 
with    "Eclipse    Park,"    Beloit,    Wis. 

The  Housing  Problem  (85061  A). 
W.  E.  Freeland.  Ills.  4000  w.  Iron 
.'\ge — March  21,  1918.  Accomplish- 
ments of  the  Bridgeport  Housing  Co., 
showing  what  the  owner  of  a  city  fac- 
tory can  do. 
Tunnels 

Multiple -Air  -  Chamber  Shield  for 
Large  Tunnels  (85096).  John  F.  O'- 
Rourke.  Ills.  2500  w.  Eng  News-Rec 
— March  21,  1918.  Face  divided  into 
tiers  of  pockets  to  carry  diflferent  air 
pressures. 
War  Hospitals 

Our  War  Hospitals  in  France  (84,- 
872  A).  Edward  F.  Stevens.  Ills,  and 
Plans.       1800    w.       Arch     Rec — March. 

1918.  Brief    description    of    approved 
plans. 

IRRIGATION  AND   RECLAMATION 

Agriculture 

Dc-tcrtnination  of  the  Duty  of  Water 
by  Analytical  Experiment  (84943  D). 
W.  C.  Hammatt.  Ills.  50  pp.  A  S  C 
p^^  Pro— Feb..  1018.  Methods  used  in 
determining  the  quantity  of  water  re- 
fpiircd  for  the  growth  of  certain  crops. 


California 

The  W^est  Side  Irrigatioii  District 
(84857).  Ills.  3300  w.  West  Eng— 
March,  1918.  A  district  comprising 
about  1 1500  acres  near  Tracy,  Calif. 

Flumes 

Keinforced-Concrete  Flumes  Poured 
m  lOO-Foot  Lengths  (85097).  Ills.  600 
w.  Eng  News-Rec — March  21,  1918. 
Hub  and  spigot  expansion  joints  in  six 
irrigation  conduits  have  been  in  serv- 
ice two  years. 

Land  Improvement 

Engineering  Work  and  Food  Supply 
(84929).  F.  H.  Newell.  From  address 
before  Am  Soc  of  Ag.  Engrs.  1800 
w.  Eng  &  Con — March  13,  1918.  Great 
possibilities  of  irrigation  and  drainage. 

MATERIALS    OF    CONSTRUCTION 

Building  Materials 

Building  Materials  (85201).  2000  w. 
Times  Engng  Supp — Feb.  22,  1918. 
Formation  of  a  Research  Committee 
of  British  Dept.  of  Scientific  and  In- 
dustrial Research  for  investigation  of 
building  materials. 

Cement 

Fabrique  De  Ciment  Portland  (83,- 
124  B).  Ills.  2500  w.  Le  Genie  Civil 
— Feb.  2,  1918.  French  establishment 
making  Portland  cement  near  Marseil- 
les. 

Cement  Works  t-,  ,.  t>. 

Description  of  the  Woriesiso^ White's 
South  African  Cement  Compamy,  Lim- 
ited (84982  N).  H.  Campbdt  with  dis- 
cussion. 7500  w.  So  Af  Inst  Engrs, 
Jl — Jan.,  1918.  Works  at  Ventersburg 
Road,   Orang   Free   State. 

Ceramics 

Ceramics  and  the  War  (84723  A). 
Edward  W.  Washburn.  2500  w.  Met 
&  Chem  Eng — March  I,  1918.  Prob- 
lems confronting  the  country  in  the 
field  of  ceramics. 

Fertilizers 

Fertilizers  (84981  N).  Allan  Baguley, 
with  discussion.  12  pp.  Chem,  Met  & 
Min  Soc  of  S.  Af.,  Jl — Nov.,  1917.  How 
to  increase  the  productive  power  of  the 
soil. 

Fireproofing 

Report  of  Committee  C-S  on  Fire- 
proofing  (85080  N).  16  pp.  Am  Soc 
Test  Mats,  Pro — June,  1917.  Report 
of  tests,   with   discussion. 

Hollow  Tile 

Report  of  Committee  C-lo  on  Hollow 
Building  Tile  (85082  N).  28  pp.  .\m 
Soc  Test  Mats,  Pro — June,  1917.  Or- 
ganization, scope  of  work,  and  progress 
made. 

Hydraulic  Cement 

Hydraulischc  Mortclmaterialen  (85,- 
148  B).  A.  E.  Dinger.  Ills.  10,000  w. 
Ingenieur — Feb.  9,  1918.  History,  con- 
stitution and  applications  of  hydraulic 
cements. 
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Lime 

The  Valuation  of  Lime  for  Various 
Purposes  (84765  B).  Richard  K.  Meade. 
4000  w.  Jl  Ind  &  Eng  Chem— March, 
191S.  Outhnes  methods  generally  em- 
ployed for  chemical  analysis  of  lime. 

Lime  Plant 

Features  of  Modern  Lime  Plant  at 
Kingsport,  Tennessee  (84778).  Ills. 
1500  w.  Mfrs'  Rec— March  7,  1918. 
Detailed  description. 

Lubricants 

Report  of  Committee  D-2  on  Lubri- 
cants (85083  N).  8  pp.  Am  Soc  Test 
Mats,  Pro— June,  1917-  Report  of  con- 
tinued work  on  tests. 

Nomenclature 

Report  on  British  Standard  Nomen- 
clature of  Bituminous  Materials  (85084 
N).  6  pp.  Am  Soc  Test  Mats,  Pro- 
June,   1917.     Definitions,  remarks,  etc. 

Portland  Cement 

Properties  of  Portland  Cement  Hav- 
ing a  High  Magnesia  Content  (84873). 
P.  H.  Bates.  Ills.  40  pp.  U.  S.  Bur 
Stds,  Tech  paper  102— Jan.  19,  1918. 
Investigation  to  determine  the  effects 
of  increasing  the  magnesia  content. 

Reinforced  Concrete 

A  New  System  of  Reinforcement, 
and  Some  Uses  of  Concrete  and  Ce- 
ment in  Mining  (84935  N).  W.  Mar- 
riott, with  discussion.  3000  w.  Instn 
Min  Engrs,  Trans — Jan.,  1918.  Deals 
with  reinforced-concrete  pit-props  and 
bars  and  the  uses  of  concrete  and  ce- 
ment in  mining. 

Report  of  Committee  C-2  on  Rein- 
forced Concrete  (85079  N).  92  pp.  Am 
Soc  Test  Mats,  Pro— June,  1917.  Final 
report  on  concrete  and  reinforced  con- 
crete witli  discussion. 

Sewer  Pipe 

Vitrified  Clay  Sewer  Pipe  (84686).  A. 
R.  Duff.  2000  w.  Can  Engr — Feb.  28, 
1918.  .\bstract  from  1916  Report  of  the 
Provincial  Board  of  Health,  Ontario. 

Silica  Brick 

The  Manufacture  of  Silica  Bricks 
(84837  A).  H.  Le  Chatelier  and  B.  Bo- 
gitch.  in  Comptes  Rendus.  1500  w.  Col- 
ly Gdn— Feb.  22,  1918.  Study  of  the 
physical   and  chemical  constitution. 

Wood  Preservation 

Keport  .of  Committee  XVII — On 
Wood  Pft-servation  (85034  C).  16  pp. 
\m  Ry  Eng  Assn,  Bui— March,  1918. 
With  experiments  and  notes  by  W.  H. 
Courtenay  and  by  S.  R.  Church. 
MEASUREMENT 

Beams 

Influence  Lines  for  Continuous  Beams 
(84838  .\).  G.  R.  Magnel.  Ills.  2000  w. 
Engng — Feb.  15,  1918.  States  the  prob- 
lem and  explains  how  it  can  be  solved 
with  theoretical  accuracy  in  a  few  min- 
utes. 

Bridge  Testing 

CJn  the  Testing  of  Metallic  Bridges 
(,84668  A).  Ills.  3000  w.  Ry  Engr — 
Feb..  1918.  Serial,  1st  part.  Translated 
from  Prof.  Jules  Gaudard's  work  en- 
titled "Croquis  de   Fonts  Metalliques." 

Piles 

The  Resistance  of  a  Group  of  Piles 
(S5067  B).  H.  M.  Westergaard.  Ills. 
10  pp.  West  Soc  Engrs,  Jl — Dec,  1917. 
A  method  of  determining  the  distribu- 
tion of  pressure  among  any  irregular 
group  of  piles. 

MUNICIPAL 

Garbage 

New  York  City  has  Largest  and  Best 
Garbage-Reduction  Works  (85095)-  His. 
2500  w.  Eng  News-Rec — March  21, 
igi8.  Details  of  plant  with  capacity  of 
1500  tons  a  day. 


Recommended  Garbage  and  Rubbish 
Disposal  Methods  for  Baltimore,  Md. 
(84932).  1000  w.  Eng  &  Con — March 
13,  1918.  Methods  recommended  by 
Walter  E.  Lee. 
Imhoff  Tanks 

Experiences  in  Six  Years'  Operation 
of  Imhoff  Tanks  (84931).  2200  w.  Eng 
&  Con — March  13,  1918.  From  paper  by 
Paul  Molitor  before  the  N.  J.  Sewage 
Works  Assn. 

Summary  of  Operating  Experiences 
with  Imhoff  Tanks  (84927).  1200  w. 
Eng  &  Con — March  13,  1918.  From  pa- 
per by  George  W.  Fuller,  before  N.  J. 
Sewage  Works  Assn. 
Pumping 

The  City  of  Peterborough  Municipal 
Pumping  Station  (84742).  H.  R.  Arm- 
strong. Ills.  2500  w.  Pr  House — ^Feb., 
1918.  Efficient  plant  and  excellent  ser- 
vice. 
Sewage 

Some  Characteristic  Design  Features 
of  the  Northeast  Sewage  Treatment 
Works  at  Philadelphia  (8473S  A).  W.  L. 
Stevenson.  Ills.  900  w.  Mun  Eng — 
March,  1918.  ImhofT  tank  installation 
designed  to  care  for  the  sewage  of 
300,000  people. 
Sewerage 

Construction  Plant  and  Methods  Em- 
ployed on  Recent  Important  Sewerage 
Work  in  Illinois  (84727  A).  Ills.  2000 
w.  Mun  Eng — March,  1918.  Data  from 
report  of  sub-committee  of  Ills.  Soc.  of 
Engrs.  on  important  work  during  1917. 
Sewers 

Considerations  Affecting  the  Choice 
Between  the  Separate  and  Combined 
Sewer  Systems  (84728  A).  Paul  E. 
Green.  1000  w.  Mun  Eng — March. 
1918.  Conditions  governing  selection  of 
type. 

Les  Rivieres  De  Paris  (85115  B).  P. 
Chevolot.  Ills.  1600  w.  La  Nature — 
Feb.  2,  1918.  General  layout  and  inter- 
connection of  sewers  in  Paris. 

ROADS  AND  PAVEMENTS 

Alaska 

Metliods  of  Constructing  Wagon 
Roads  in  Alaska  (84784).  2000  w.  Eng 
&  Con — March  6,  1918.  From  annual 
report  of  the  Board  of  Road  Commis- 
sioners, describing  unusual  conditions. 
Bitumens 

Bitumens     Used     in     Road     Building 
(84Q08  B).    Jerome  S.  Marcus.     1500  w. 
Univ  Col  Jl  Eng — -Jan.,  1918.     Specifica- 
tions of  tars  for  different  purposes. 
Concrete 

Concrete  Roads  for  Trucks  (84869  A). 
Ills.  2500  w.  Com  Vhle— March  I, 
1918.     Methods  of  construction. 

Discussion  on  "Concrete  Roads  as  a 
Solution  of  Our  National  Transporta- 
tion Problem;  Their  Construction, 
Maintenance,  and  Development"  (84910 
A).  Carl  Gayler.  800  w.  E  Cb  St  L, 
Jl — Jan. -Feb.,  1918.  Discussion  of  Mr. 
Fisk's  paper. 

Essentials  of  Good  Practice  in  the 
Construction  of  Concrete  Roads  (84731 
A).  Edwin  K.  Borchard.  1800  w.  Mun 
Eng — March,  1918.  Details  of  construc- 
tion. 

First  Frost  Is  Never  Responsible  for 
Cracked  Concrete  Roadways  (84618).  J. 
L.  Harrison.  Ills.  2000  w.  Eng  News- 
Rec — Feb.  28,  1918.  Damage  traced  to 
freezing  which  follows  a  thaw. 
Dust  Prevention 

Progress  Reports  of  Experiments  in 
Dust  Prevention  and  Road  Preserva- 
tion, igi6  (84879).  98  pp.  U  S  Dept 
/\g.    No.    586— Feb.    28,    1918. 


Earth  Roads 

Maintenance  of  Earth  Roads  (84955). 
John  H.  Mullen,  at  Richmond,  Va.  Ills. 
1800  w.  Br  Rds  &  Sts— March,  1918. 
Organization  and  personal  responsibil- 
ity important. 
Highways 

Improper  Drainage  the  Cause  of  Most 
Highway  Failures  (85092).  A.  A. 
Young.  Ills.  4000  w.  Eng  News-Rec 
— March  21,  1018.  Considers  that  no 
hard  surface  should  be  constructed  until 
entire  road  has  been  under  maintenance 
long  enough  to  show  weak  spots. 

Preliminary  Work  on  Provincial 
Highways  (85000).  George  Hogarth, 
Ills.  1800  w.  Can  Engr — March  14, 
1918.  Work  on  the  Kingston  road,  On> 
tario. 
Maintenance 

Road  Maintenance  and  Repair 
(84688).  Alexander  W.  Graham.  Read 
before  Am  Road  Bldrs.  Assn.  2500  w. 
Can  Engr — Feb.  28,  1918.  Problems 
encountered  in  Missouri. 
Military  Roads 

Military  Road  Conditions  of  the  War 
Zone  in  France  (85274  A).     William  J. 
Weir.       4500     w.      Wore    Poly    Inst — 
March,  1918. 
Ontario 

Road  Development  in  Ontario 
(84689).  C.  R.  Wheelock.  Read  before 
Assn.  of  Ontario  Land  Surveyors.  2500 
w.  Can  Engr — Feb.  28,  1918.  History 
of  development. 
Paving 

Street   Paving   at    Boulder,   Colorado 
(8490S  B).     H.  E.  Phelps.     Plan.     2500 
w.     LTniv  Col  J!   Eng — Jan.,   1918.     De- 
tails of  design  and  construction. 
Pavements 

Bituminous  Pavements,  Adaptable  to 
Various  Conditions,  With  Special  Ref- 
erence to  Type  and  Thickness  (84730 
A).  L.  Kirschbraun.  Ills.  3500  w. 
Mun  Eng — March,  1918.  Discussion  ol 
bituminous  pavements  employed  in 
high-grade  construction. 

Recent  Developments  in  the  Con- 
struction of  Bituminous  and  Concrete 
Pavements  (84782).  Charles  M.  Up- 
ham.  Abstract  of  paper  before  Am. 
Road  Bldrs.  Assn.  3500  w.  Eng  &  Con 
— March  6,  1918.  Summary  of  recent 
work. 
Road  Building 

Methods  of  Constructing  Roads  at 
Northeastern  Cantonments  of  National 
Army  (84781).  Ills.  1800  w.  Eng  & 
Con — March  6,  1918.  From  paper  by 
Philip  P.  Sharpies  before  .^m.  Road 
Bldrs.  .^ssn.  Bituminous  concrete 
used  at  three  cantonments. 
Surfacing 

Efficiency  of  the  -Application  of  Bi- 
tuminous Materials  for  Surface  Treat- 
ments on  Gravel  and  Broken  Stone 
Roads  (84783).  Julius  .Adler.  From 
paper  before  Am.  .\ssn,  for  Adv.  of  Sci. 
2500  w.  Eng  &  Con^ — March  6,  1918. 
On  selection  of  materials  and  methods. 
War  Roads 

Pennsylvania     War     Road     Example 
(85187).     R.  H.  Johnston.     Ills.     1500  w. 
.Auto   Ind — March   21,    1918.     Snow  re- 
moval reduces  annual  maintenance. 
Wet  Subgrades  ' 

Subsurface  Water  and  Its  Relation  to 
Pavement  Troubles  (84780).    J.  L.  Har- 
rison.    3000  w.     Eng  &  Con — March  6, 
1918.     Outlines  the  problem. 
Wood  Block 

Causes  of  Expansion  Trouble  in 
Wood  Block  Pavements  in  Texas  Cities 
(84779).  Ills.  1200  vv.  Eng  &  Con — 
March  6,  1918.  Information  from  C. 
H.  Teesdale's  paper. 
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V/ATER    SUPPLY 
Chicago 

What  Becomes  of  the  Water  Pumped 
in   Chicago    (84933).     3000  w.     Eng   & 
Con — March   13,   191S.     From  report  of 
Chicago  Bureau  of  Public  Efficiency. 
Chlorination 

Results  of  the  Chlorination  of  Public 
Water  Supplies  in  Michigan  (84736  A). 
Edward  D.  Rich.  2000  w.  Mun  Eng — 
March,  1918.  Information  from  Eng. 
Bui.  Xo.  10  of  the  Mich.  State  Bd.  of 
Health.  Conditions  where  successful; 
and  also  its  limitations. 
Consumption 

Measures  Adopted  to  Curtail  Water 
Consumption  in  the  City  of  St.  Louis 
(84733  Aj.  Edward  E.  Wall.  1600  w. 
Mun  Eng — March,  1918.  jMeterage  the 
only  way  to  lower  consumption. 
Dams 

High  Multiple-.\rch  Concrete  Dam 
for  Salt  Lake  City  Water-Supply 
(84795)-  Ills.  1200  w\  Eng  News-Rec 
— March  7,  1918.  Cost  $100  per  acre- 
foot  of  storage. 

Large  Taintor  and  Sector  Gates  of  the 
Middle  Falls  Dam  at  Rochester  (84902 
A).  Edgar  R.  Crofts.  Ills.  3500  w\ 
Corn  C  E — Jan.,  1918.  Novel  features 
of  a  new  hydro-electric  development, 
particularly  the  movable  dam  and  gates 
built  for  it. 
Filtration 

Reduction  of  Free  Carbonic  Acid  in 
Settled  Water  Increases  Length  of 
Filter  Runs  at  Panama  (84928).  2000 
w.  Eng  &  Con — March  13,  1918.  In- 
formation from  report  of  George  C. 
Bunker  on  the  operation  of  these 
plants. 

Water  Filtration  Plant  at  St.  Hya- 
cinthe,  P.  Q.  (84999).  Frederick  Elbert 
Field.  Ills.  2000  w.  Can  Engr — 
March  14,  1918.  Four  units,  each  of 
1,000,000-gallons  dailj'  capacity. 
Gardens 

Features  of  Overhead  Irrigation  Sys- 
tems in  Small  Gardens  Within  Reach 
of  City  Water  Works  Plants  (84734  A). 
W.  H.  Coles.  1300  w.  Mun  Eng— 
March.  1918.  Story  of  the  development 
of  overhead  irrigation. 
Havana 

El  Problema  Del  Agua  En  La  Ha- 
bana  (85103  A).  J.  Primelles.  Ills. 
6000  \v.  Rev  Soc  Cubana  De  Ingenie- 
ros— Feb.,  1918.  Water  supply  for  Ha- 
vana. Construction  work  and  design 
of  reservoirs  and  aqueduct. 


Meters 

Popular  Objections  to  Water  Meter- 
ing and  How  to  Overcome  Them 
(84930).  2000  w.  Eng  &  Con— March 
13,  1918.  From  recent  report  of  the  Chi- 
cago Bureau  of  Public  Efficiency. 

New  York 

New  York  City's  Catskill  Mountain 
Water  Supply  (84854  A).  Alfred  D. 
Flinn.  Map  of  Ills.  17  pp.  E  Cb  Phil, 
Jl — March,  1918.  Before  Worcester 
Tech.  Club.  Outline  of  the  system, 
types  of  structures,  reservoirs,  etc. 

Pipe  Lines 

New  Trunk  Main  Between  Burrator 
and  Roborough  Reservoirs  (84678  A). 
Ills.  700  \v.  Engr — Feb.  8,  1918.  New 
pipe  line  for  the  Plymouth  Corpora- 
tion Waterworks,  having  inside  diam- 
eter of  33  in. 

Purification 

Filter  Alums  Used  in  Ontario 
(85218).  G.  E.  Gallinger.  A.  V.  De 
Laporte,  and  F.  A.  Dallyn.  1500  w. 
Can  Engr — March  21,  1918.  From  an- 
nual report  of  the  Provincial  Board  of 
Health.     Analyses  and  estimates,  etc. 

Tanks 

The  Range  of  Results  Obtainable  in 
the  Use  of  Concrete  in  Water  Tank 
Construction  (84729  A).  C.  C.  Whit- 
aker.  Ills.  2500  w.  Mun  Eng — March, 
1018.  .Applications  of  reinforced  con- 
crete  to   artistic  architectural  effect. 

Waltham  Water  Works 

How  a  Deficite  of  S2000  was  Changed 
to  a  Surplus  of  S27000  in  One  Year  at 
the  Waltham  Water  Works  (84732  A). 
Bertram  Brewer.  Ills.  2000  w.  Mun 
Eng — March,  1918.  Brought  about  by 
introduction   of  business   like   methods. 

WATERWAYS  AND  HARBORS 

Bank   Revetment 

Concrete  Paved  Bank  Revetment. 
Missouri  River  Improvement  (85068 
B).  G.  C.  Haydon.  Ills.  14  pp.  Prof 
Mem — March-April.  1918.  Details  of 
this  type  of  protection,  and  the  cost. 

Barg-e  Canal 

The  Canal  as  a  Carrier  of  Coal 
(84704).  W.  W.  Wotherspoon.  Map. 
4000  w.  CI  .Age — March  2,  1918.  Sur- 
vey of  the  commercial  possibilities  of 
transportation  of  coal  consumed  in 
New  York  State. 

Canada 

Improvements  to  Canadian  Harbors 
(85129).  1300  w.  Naut  Gaz — Jan.  31. 
1918.  Report  of  Dominion  Royal  Com- 
mission on  improvements  on  the  St. 
Lawrence  and  various  harbors. 


Canal  Lock 

Construction  De  L'ficluse  De  Haus- 
weert  (85123  B).  A.  Bijls.  Ills.  6000 
w.  Le  Genie  Civil — Feb.  2,  1918.  Con- 
struction of  large  lock  on  the  Zuid- 
Beveland  Canal,  Belgium. 
Cancds 

Canals  As  Coal  Carriers  (85128). 
2200  w.  Nautical  Gaz — Jan.  17,  1918. 
Suggestion  by  W.  W.  Wocherspoon, 
for  relieving  railway  freight  congestion 
by  use  of  all  existing  canals. 
French  Ports 

Les  Ports  Frangais  Et  La  Guerre 
(85255  B).  A.  Pawlowski.  Ills.  6800 
w.  Le  Genie  Civil — March  9,  1918. 
Harbors  and  docks  of  West  Algerian 
ports  described. 

Considerations  Sur  Le  Port  De  Paris 
(85127  B).  M.  Jacquinot.  Ills.  2500 
w.  Le  Genie  Civil — Feb.  16,  1918. 
Project  for  a  canal  14  miles  long,  to 
connect  the  Seine  and  Oise  rivers. 

Cette,  Port  Franco-Suisse  (85119  B). 
.\.  Pawlowski.  Ills.  1200  w.  La  Na- 
ture—Feb.  Q,  1918.  Harbor  and  dock 
facilities  of  Cette,  on  the  south  coast 
of  France. 
Madras 

Madras    Harbour    (8520S).       1300    w. 
Times     Engng     Supp— Feb.     22,     1918. 
Construction   of   the    West    Quay,    nearlv 
3000   ft.   long,   at    Madras. 
Newcastle,  N.  S.  W. 

Newcastle      Harbor      Improvements, 
N.    S.    W.    (84998    N).      Ills.     2500   w. 
Comwh  Engr— Feb.  i,  1918.     Providing 
for  industrial  development. 
Scotland 

Mid-Scotland  Ship  Canal  (85266  A). 
1500  w.  Engr— March  i,  1918.  Com- 
mercial aspects  of  the  schemes;  in- 
dustrial  developments,   etc. 

MISCELLANY 
Engineers 

.Address  at  the  .Annual  Meeting,  Jan- 
uary 16th,  1918  (84944  D).  George  H. 
Pegram.  3000  w.  A  S  C  E,  Pro— 
Feb.,  1918.  Presidential  address.  Pub- 
lic service  of  engineers. 
Explosions 

Zones  of  Silence  in  Sound  .Areas 
from  E.xplosions  (85074  B).  Charles 
E.  Mun  roe.  Ills.  2500  w.  Prof  Mem 
— March-.April,  1918.  Testimony  show- 
ing the  erratic  behavior  of  sound. 
Warfare 

The  War  on  Land  and  Sea  (84855 
A).  William  L.  Cathcart.  Ills.  16 
pp.  E  Cb  Phila,  Jl— March,  1918.  Re- 
view of  important  points. 


MARINE  AND  NAVAL  ENGINEERING 


Balancing 

Dynamic  Balancing  (85040  F).  F.  J. 
Cleary.  Ills,  and  Plates.  35  pp.  Am 
Soc  Nav  Engrs,  Jl — Feb.,  1918.  De- 
tailed description  of  method  developed 
and  used  at  Mare  Island  for  dynamic- 
ally balancing  the  rotating  elements  of 
the  turbine  propelling  machinery  U.  S. 
S.  "Shaw." 

British  Columbia 

British  Columbia's  Ships  (85139). 
1700  w.  Naut  Gaz — Feb.  28,  1918.  De- 
tailed specifications  for  wooden  ships 
now  building  in  British  Columbia 
Yards. 

Car  Transports 

Seagoing  Car  Transports  (85137). 
Ills.  2200  w.  Naut  Gaz — Feb.  28,  1918. 
Designs  for  fast  seagoing  car  trans- 
ports for  use  on  the  coast  or  Great 
Lakes. 


Coal  Pier 

New  Reading  Coal  Pier  Has  Inter- 
esting Features  (85152).  Ills.  1500  w. 
Ry  Age — March  22,  1918.  Modern  car 
unloading  machine  doubles  capacity  of 
Port  Reading  (N.  J.)  terminal. 

Concrete  Ships 

Building  Concrete  Ships  (85134). 
Ills.  2400  w.  Naut  Gaz — Feb.  7,  1918. 
.Advantages  and  disadvantages. 

Convoy  System 

Allied  Convoy  System  (85252).  900 
w.  Ills.  Naut  Gaz — March  21,  1018. 
-Abstract  of  article  in  Amsterdam  Algc- 
mccn  Handelsblad  giving  alleged  system 
of  arrangement  for  escorting  merchant- 
men   through    the   war  zone. 

Electric  Propulsion 

Elec(ric  Marine  Propulsion  (85202). 
3000  w.  Times  Engng  Supp — Feb.  22, 
1918.     Various  questions  of  design. 


Evaporator 

Test  of  Reilly  Multicoil  Evaporator 
(Submerged  Type)  (85043  F).  H.  T. 
Dyer.  Ills.  20  pp.  Am  Soc  Nav 
Engrs,  Jl— Feb.,  191 8.  Tests  with  results 
and  general  conclusions  deduced  from 
them. 

Test  of  Regenerative  Evaporating 
-Apparatus  (85041  F).  M.  C.  Stuart. 
Ills.  18  pp.  .Am  Soc  Nav  Engrs,  Jl— 
Feb.,  1918.  Details  of  a  patented  sys- 
tem, giving  results  of  test,  and  calcula- 
tions for  the  performance  and  for  the 
installation. 

Flow 

Lateral  Flow  of  Water  Under  Low 
Heads  (85042  F).  Albert  E.  Guy.  Ills. 
18  pp.  Am  Soc  Nav  Engrs,  Jl — Feb.. 
1918.  Deals  with  the  question  of  head 
causing  the  flow  through  a  lateral  ori 
fice. 
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Germany 

Geririan  Sliip  Subsidies  (85135).    3200 
vv.     Naut   Gaz— Feb.   7,   1918.     History 
and  text  of  recent  sliip  subsidy  bill. 
Lake  Navigation 

Lake    Records    Fall    Despite    Delays 
(84623).     Wm.  Livingstone.   3500  w.    Mar 
Rev— March,   1918.     Obstacles  to  navi- 
gation during  1917,  shipments,  etc. 
"  Maine  " 

.'\  Midshipman  on  the  Maine  (84,- 
986  A).  VV.  T.  Cluverius.  Ills.  12  pp. 
U  S  Nav  Inst,  Pro— Feb.,  1918.  Rec- 
ord written  only  a  few  months  after 
the  ship's  destruction. 
Marine  Lighting 

Recent      Developments      in      Marine 
Lighting   (84845  A).     3000  w.     Engr— 
Feb.   22,    1918.      Serial,    ist    part.      Illu- 
mination of  lighthouses,  lightships,  etc. 
Oil  Fuel 

Oil  As  Fuel  for  Marine  Craft  (85136). 
2300  w.     Naut   Gaz — Feb.  7,   1918.     In- 
creasing   use    of    oil    for    marine    pur- 
poses.    Supply   from   Mexican   sources. 
Oil  Tanker 

Oil  Tanker  of  10,000  Tons  Dead- 
weight .Adopted  as  Standard  by  ship- 
ping Board  (84738  A).  Ills.  2500  w. 
Int  Mar  Eng— March,  1918.  Details  of 
steamer  designed  bv  Sun  Shipbuilding- 
Co. 
Ordnance 

British  and  German  Naval  Ordnance 
(84673    A).      3000    w.      Engr — Feb.     i, 
1918,     Serial,  ist  part.     Naval  gunnery 
and  ordnance  development. 
Progress 

Progress  in  Marine  Engineering  (85,- 
200).  1600  w.  Times  Engng  Supp^ 
Feb.  22,  1918.  Progress  reported  by 
North  East  Coast  Shipbuilders.  Stand- 
ard ship  designs. 
Propulsion 

Propulsion  of  Ships  (84091  B).  Es- 
kil  Berg.  Ills.  16  pp.  Fkn  Inst,  Jl— 
March,  1918.  Latest  developments  in 
marine  propulsion. 


Refrigeration 

L'Installation  Frigorifique  du  Navi- 
re  Italien  "Resurrezione"  (85143  B). 
C.  Dantin.  Ills.  2600  w.  Le  Genie 
Civil — March  2,  1918.  Refrigerating  plant 
on  Italian  steamer  trading  with  South 
American  ports. 
Reinforced  Concrete 

Ships  of  Reinforced   Concrete   (84830 
A).     3500  w.     Eng  Rev — Feb.   15,  1918. 
Serial,    ist   part.      Its   value   as   a   ship- 
building material. 
Riveting 

Efficient    Ship    Riveting    (85138).      J. 
R.   Oldham.     Ills.     1800  w.     Naut   Gaz 
— Feb.  28,   1918.     Best  method  of  rivet- 
ing up   steel   ship   plates. 
Salvage 

Ingenious  Solution  of  Difficult  Salv- 
age Problem  (85270).  Ills.  1400  w. 
Com  Air  Mag — March,  1918.  Account 
of  the  salvage  of  the  German  tanker 
"Gut  Heil,"  at  Baton  Rouge. 
Shipbuilding 

Training   Shipyard   Workers    (85166). 
James  A.   Pratt.     2500  w.     Am  Mach — 
March  7,  1918.     Methods  used  in  train- 
ing men  for  work  on  fabricated  steel. 
Ship  Labor 

Ship  Labor  Under  the  Microscope 
(84622  A).  Map.  4000  w.  Mar  Rev — 
March,  1918.  Opinions  of  e.xperts  before 
the  Senate  committee  on  the  [jroblem  of 
manpower. 
Shipyards 

Facts  About  the  Hog  Island  Yard 
(84624  A).  George  J.  Baldwin.  2500 
w.  Mar  Rev — March,  1918.  Address 
by  Chairman  of  .'\m.  International 
Shipbuilding  Corporation  before  Phila. 
Chamber  of  Commerce. 
State  Control 

See    same    heading    under    Industrial 
Management,   Regulation. 
Steel  Ships 

Cast  Steel  Ship  Construction  (85,- 
133).  Ills.  1200  w.  Naut  Gaz — Feb. 
7,  1918.     Cast  steel  and  welded  steel. 


Submarines  1 

La  Lutte  Centre  Les  Sous-Marins  Et    1 
Les   Inventeurs    (85121    B).     H.   Volta. 
Ills.      4200    w.      La    Nature — Feb.    23,    \ 
1918.     Devices  for  intercepting  and  de- 
stroying    submarines.       Recent     inven- 
tions. 

Eight    Months    of    U-Boat    Warfare 
(84739  A).     Leonard  M.  tassano.     1500    '. 
w.     Int  Mar  Eng — March,   1918.     Eva-    ■ 
sion   proves  best   defense  against   sub- 
inarines. 

Offensive  Against  the  Submarine 
(84642  A).  Joseph  A.  Steinmetz.  4500 
w.  A  S  M  E,  Jl— March,  1918.  With 
annotations  to  the  suggestions  to  in- 
ventors made  by  the  U.  S.  Naval  Con- 
sulting Board  regarding  the  submarine 
and  kindred  problems. 

Silver  Linings  to  the  Submarine  Pir- 
acy (84744).  George  S.  Laing.  2500 
w.  Mar  Eng,  Can — Jan.,  1918.  Les- 
sons that  have  been  learned  from  sub- 
marine warfare. 

La    Protection    Des    Navires    Contre 
Les     Sous-Marins     (85253).      H.     Volta. 
Ills.      3200    w.      La    Nature — March    9, 
1918.       Protection     against     U     boats.    ■ 
Camouflage,    smoke    screens    and    sug-    ■ 
gested  devices  of  various  kinds. 
Terminals  \ 

Post  Terminals  for  War  Transporta- 
tion Being  Built  (84796).  Ills.  1700  w. 
Eng  News-Rec — March  7,  1918.  De- 
tails of  increased  facilities  being  pro- 
vided. 
Unsinkable  Ships 

Unsinkable  Ship  Plans  (85250').     1000 
w.     Naut  Gaz — March  7,  1918.     Consid- 
eration of  various  plans  that  have  been 
proposed.     Opinions  of  experts  on  the    1 
Donnelly  and  the  Niles  plans.  I 

Wooden  Ships 

New    Type    Wooden    Ship     (85251).    ' 
1800    w.       Ills.       Naut    Gaz — March    7, 
1018.       The     "War     Mystery,"     largest 
wooden   steamship  ever  built,  launched    | 
recently. 


BASE  METALLURGY 
Copper 

Mount  Mudlo  Copper  Mine,  Kilki- 
van  (85229  N).  E.  Cecil  Saint-Smith. 
1500  w.  Qnsd  Gov  Min  Jl — Feb.,  1918. 
Ore  occurrence. 

Quelques  Progres  Recents  En  Metal- 
lurgie  Du  Cuivre  (85145  B).  L.  Guil- 
let.  2300  w.  La  Nature — March  2, 
1918.  Recent  progress  in  copper  smelt- 
ing and  refining. 
Spelter 

The  British  Spelter  Industry  (84839 
A).  3000  w.  Engng — Feb.  15,  1918. 
Serial,  ist  part.  Position  of  England 
with  reference  to  spelter;  what  zinc 
plants  have  to  do;  and  how  to  supply 
the  needs  of  the  country. 
Zinc 

Electrolytic  Zinc  (84961  D).  C.  A. 
Hansen.  29  pp.  AIM  E,  Bui- 
March,  1018.  Power  characteristics, 
impurities  in  zinc  electrolyte,  and  other 
data  based  on  experiments. 

The  Kansas-Oklahoma-Missouri,  or 
Komspelter  Zinc  Region  (84714).  T. 
A.  Rickard.  Map  &  Ills.  4000  w.  Min 
&  Sci  Pr— March  2,  1918.  Serial,  1st 
part.     Output  of  zinc-lead  concentrate. 

COAL  AND  COKE 

Breakers 

The  Mineral  Spring  Breaker  (84951). 
Dever  C.  Ashmead.  Ills.  2500  w.  CI 
.■Xge — March  16,   1918.     ^^'ilkes-Barre.  Pa. 


Carbonization 

Carbonization  of  Illinois  Coals  in 
Inclined  Gas  Retorts  (85039  N).  F.  K. 
Ovitz.  18  pp.  111.  Geol  Surv— Bui. 
20.     Description  and  discussion  of  tests. 

Coal 

Coal  Thrift  (84856  A).  2500  w.  E 
Cb  Phila,  Jl' — March,  1918.  Sugges- 
tions of  "Committee  on  Fuel  Conser- 
vation of  Engineers'  Club,  Phila. 

Coal  Analysis 

Sur  Le  Dosage  Du  Carbone  Total 
Dans  Les  Combustibles  (85113  C-f-D). 
E.  Damour  and  M.  De  La  Moriniere. 
Ills.  5600  w.  Revue  De  Metallurgie — 
Nov.-Dec,  1917.  Determination  of  to- 
tal carbon  content  of  combustibles,  and 
its  economic  importance. 

Coal  Economy 

Coal  Economy  from  a  National 
Standpoint  (84835  A).  W.  H.  Casmey. 
4000  w.  Colly  Gdn — Feb.  15,  1918. 
From  paper  before  Manchester  Geol. 
c&  Min.  Soc.  Indicates  present  waste 
and  suggests  remedies. 

Coal  Problem 

The  Coal  Problem  (84853).  E.  _G. 
Bailey.  Lecture  at  Johns  Hopkins 
University.  6000  w.  Power — March 
12.  1018.     Impurities  in  coal. 

Coal  Sales 

Revised  Directions  as  to  the  Sale  of 
Coal  (84672  A).  7000  w.  Colly  Gdn — 
Feb.  8,  1918.  Alterations  made  in  Di- 
rections dated  Oct.   12,  1917. 


Coal  Saving 

Coal  Saving  at  Collieries  by  Econom- 
ical Steam  Raising  (85258  A).  D. 
Brownlie.  4400  w.  Colly  Gdn — March 
I,  1918.  Discusses  possible  improve- 
ments in  the  economical  generation  of 
steam. " 

Cpal  Supply 

See  same  heading  under  Electrical 
Engineering,  Generating  Stations. 

Coke  Ovens 

The  Byproduct  Coke  Oven  and  Its 
Products  (84960  D).  William  Hutton 
Blauvclt.  Ills.  18  pp.  A  I  M  E,  Bui 
— March.  1918.  Discussion  of  the  de- 
velopment. 

Coking  Coals 

The  Occurrence  of  Coking  Coals  in 
Scotland  (84832  A).  Robert  W.  Dron. 
From  a  paper  before  the  Min.  Inst. 
of  Scotland.  1400  w.  Collj'  Gdn — Feb. 
15,  1918.  Results  of  extensive  investi- 
gations. 

Conservation 

Coal  Conservation  (84813) 
Moffat  IMyers.  Ills.  3000  w. 
— March  9,  1918.  On  use 
waste:    true   conservation. 

Culm 

The  Utilization  of  .\nthracite  Culm 
(84812I.  M.  S.  Hachita.  Ills.  3500  w- 
CI  .\ee — March  9,  1018.  Results  ob- 
tained by  a  mixture  of  culm  and  bi- 
tuminous  coal. 
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Fuel 

Canada's  Fuel  Problem  (84687) 
Joseph  E.  Armstrong.  3500  w.  Can 
Engr — Feb.  28,  1918.  Address  in  the 
Ontario  House  of  Commons.  Informa- 
tion concerning  deposits  of  coal  in  Can- 
ada. 

The  Missouri  Fuel  Situation  (84886"). 
Wallace  Crossley,  with  discussion. 
4000  w.  St  L  Rj-  Cb.  Pro — Feb.  15, 
1918.      Need    of   co-ordination. 

Fuel  Shortage 

Several  Phases  of  the  Fuel  Shortage 
(84639).  George  F.  Weaton.  1800  \v. 
Xatl  Engr — March,  1918.  Getting  along 
with  fuel  shortage  in  industrial  plants. 

Low  Grade  Fuels 

Les  Mauvais  Combustibles  (85114 
B).  L.  Renie.  Ills.  2700  w.  La  Na- 
ture— Jan.  26,  1918.  Treatment  of  in- 
ferior grades  of  fuel.  Coal  washing 
systems. 

Methods 

.\  Plea  for  the  Examination  of  Meth- 
ods and  for  Greater  Efficiency  (84849 
A).  Robert  Wilson.  Read  before  Natl. 
Assn.  of  Collv.  Mgrs.  4300  w.  Ir  & 
CI  Trds  Rev— Feb.  22,  1918.  Points 
deserving  attention  in  coal  mining. 

Moisture 

The  Moisture'  Content  of  Some  Typi- 
cal Coals  (84891  B).  G.  A.  Hulett,  E. 
Mack,  and  C.  P.  Smyth.  Ills.  2500 
w.  Am  JI  Sci — March,  1918.  Detailed 
studv  of  typical  coals. 

Pillar'  Robbing 

Importance  of  Proper  Robbing  Meth- 
ods (84933).  J-  T.  Morris.  Ills.  1000 
w.  CI  Age — March  16,  1918.  Import- 
ance of  the   question   of  pillars. 

Powdered  Coal 

See  same  heading  under  Mech.\nical 
Engineering,  Steam  Engineering. 

Prices 

Maximum  House  Coal  Prices  in  the 
Metropolitan  .A.rea  (85260  A).  3500  w. 
Colly  Gdn — March  i,  1918.  Rules  for 
determining  prices. 

Rates 

British  and  Foreign  Coal  Rates  (84.- 
663  A">.  Granville  F.  Bilbrough.  6000 
w.  Ir  &  CI  Trds  Rev— Feb.  8,  1908. 
Serial,  1st  part.  Comparison  and  dis- 
cussion  of  rates  in   different  countries. 

Thin  Seams 

Discussion  of  Mr.  George  Gibb's  Pa- 
per on  "A  Fresh  Aspect  of  Intensive 
Mining  Thin  Seams"  (84938  N).  1300 
w.  Instn  Min  Engrs.  Trans — Jan..  1918. 
The  Thin  Coal  Seams  of  Eastern 
Canada  (84661  A).  Ills.  3000  w.  Engng 
— Feb.  8.  1918.  Reviews  monograph  by 
I.  F.  Kellock  Brown,  issued  by  the 
Can.   Dept.   of  Mines. 

GEOLOGY 

Alum 

On  the  Occurrence  of  Natural  Alum, 
etc.,  at  Boonmoo  Pinnacle.  North  Queens- 
land (85227  N"!.  E.  Cecil  Saint- Smith. 
Ills.  1000  w.  Qnsd  Gov  Min  Jl — Feb.  15, 
IQ18.     Of  no  commercial  importance. 

Idaho 

.An  Old  Erosion  Surface  in  Idaho:  Is 
It  Eocene?  (8.;o57  B)  John  L.  Rich. 
Sketch  map.  t6  pp.  Econ  Geol — March, 
1018,     Examination  to  determine  the  age. 

Mineral  Resources 

The  Constitution  and  Work  of  the  Im- 
perial Institute,  With  Special  Reference 
to  Mineral  Resources  C85037  N).  19  pp. 
Imp  Inst.  Bui — July-Sept.,  1917.  Investi- 
Kations. 

Ore  Deposits 

Further  Remarks  on  the  Ores  of  En- 
Rels.  California  C85053  B).  L.  C.  Graton 
and  D.  H.  McLaughlin.  18  pp.  Econ 
Geol — March,  1918.  Study  of  secondary 
enrichment. 


Petroleum 

The  Geology  of  Petroleum  Deposits 
(85045  A).  C.  C.  O'Harra.  Maps  and 
Ills.  20  pp.  Pahasapa  Qr — Feb.,  1918. 
Theories  and  studies  of  oil  and  gas  de- 
posits. 
Queensland 

Geological  Notes  on  the  Kin  Kin 
(85228  N).  Lionel  C.  Ball.  Ills.  3000 
w.  Qnsd  Gov  Min  Jl — Feb.,  1 9 18. 
General  geology. 

Notes  on  the  Geology  of  Parts  of  Glad- 
stone District  (84695  N).  H.  1.  Jensen. 
Maps.  2500  w.  Qnsd  Gov  Min  Jl — Jan., 
1918.  Observations  on  the  geology-  and 
ore  deposits. 
United  States 

The  Mineral  Industries  of  the  United 
States  (84875).  Part  I.  Coal  Products: 
An  Object  Lesson  in  Resource  Admin- 
istration. Chester  G.  Gilbert.  Ills,  and 
Map.  14  pp.  U  S  Natl  Museum — Bui. 
102,  Part  I. 
Utah 

The  East  Tintic  District,  Utah  (8481 1). 
Benjamin  F.  Tibbv.  Ills.  1500  w.  Min 
&  Sci  Pr— I\Iarch  9,  1918.  Geologv-  of  tlie 
deposits  of  sulphide  and  oxidized  ore. 

IRON  AND  STEEL 
Analysis 

Methode  De  Dosage  Rapide  Du  Man- 
ganese Et  Du  Chrome  (85112  C  -1-  D). 
A.  Travers.  6000  w.  Revue  De  Metal- 
lurgie — Nov.-Dec,  1917.  Rapid  determi- 
nation of  manganese  and  chromium  in 
steel. 
Brazil 

Les  Minerais  De  Fer  Du  Bresil  (851 11 
C  -r  D).  F.  De  Souza-Dantas.  4000  w. 
Revue  De  Metallurgie — Nov.-Dec,  1917. 
Iron  ores  of  Brazil,  blast  furnaces  and 
steel  works. 
Canada 

Iron  Ore  Occurrences  in  Canada  (85267 
N>.  E.  Lindeman  and  L.  L.  Bolton.  Ills, 
and  Maps.  Vol.  II.  Descriptions  of  Iron 
Ore  Occurrences.  200  pp.  Can  Dept 
Mines — No.  217. 
Electrometallurgy 

Pig-Iron  from  Scrap-Steel  (84859'>. 
Ills.  1200  w.  West  Eng — March,  191S. 
About  50  tons  of  pig-iron  is  produced 
per  dav  in  electric  furnaces  at  Watervliet. 
N.  Y.' 
France 

Les  Hants  Fourneaux  De  Caen  (85120 
B).  A.  Pawlowski.  Ills.  2900  w.  La 
Nature — Feb.  16,  1918.  Blast  furnaces 
and  steel  plates  at  Caen,  northwestern 
France. 
Furnaces 

Electric  Steel  Refining  Furnaces  (84847 
A).  Tames  Bihl>v.  Ills.  4500  w.  Ir  & 
CI  Trds  Rev— Feb.  15.  1918.  Read  before 
the  Faraday  Soc.  Their  advantages.  The 
metallurgical  requirements  for  refining, 
etc. 
Gas  Furnaces 

Gas  Furnaces  as  Re-Heaters  of  Iron 
Piles,  etc.  (84667  A).  George  Carrington. 
Abstract  of  paper  read  before  Stafford- 
shire Ir.  &•  St.  Inst.  3000  w.  Ir  &  CI 
Trds  Rev— Feb.  8,  1918.  Features  of  the 
.eas  furnace  as  compared  with  the  coal- 
fired  reverberatory  furnace,  favoring  the 
latter.  Short  discussion. 
Germany 

L'.'Xpprovisionnement  De  L'Allemagnc 
(85125  B).  J.  T.  Laspiere.  Sioo  w.  Le 
Genie  Civil— Feb.  9,  1918.  Serial,  1st 
part.  The  iron  ore  resources  of  Ger- 
many. Charts  of  pre-war  production,  etc. 
Heat  Treatment 

Application  of  Heat  in  Steel  Treating 
(84755  A).  A.  F.  MacFarland.  Ills. 
2500" w.  Iron  .\kc— March  7.  1918.  Prin- 
ciples of  generation  by  electricity,  gas,  oil. 
or  powdered  coal. 


India 

The  Tata  Iron  and  Steel  Works :  Their 
Origin  and  Development  (85035  A).  H. 
M.  Surtees  Tuckwell,  with  discussion. 
Ills.  15  pp.  Roy  Soc  Arts.  Jl— Feb.  i, 
1918.  Origin  and  development  of  these 
works  and  the  effect  upon  the  industrial 
prosperit}-  of  India. 

Limonite 

The  Limonite  Deposits  of  Mavaguez, 
Porto  Rico  (84965  D).  Charles  R.  Fettke 
and  Bela  Hubbard.    Ills.     16  pp.    AIM 

E,  Bui— March,  1918.  Physiography  and 
geolog>-,  character  of  the  ore,  origin,  etc. 

Mesabi 

The  Mesabi  Iron  Range  (85049  B). 
Frank  B.  Walker.  Ills.  15  pp.  Bos  Soc 
C  E,  Pro — March,  1918.  Account  of  the 
mines  and  ore  docks. 

Spain 

Iron  and  Coal  in  Spain  After  the  War 
(84665  A).  2500  w.  Ir  &  CI  Trds  Rev— 
Feb.  8,  1918.  Information  from  articles 
by  Senor  Don  Julio  de  Lazurtequi. 

Steel 

Molybdenum,  Tungsten  and  Bismuth 
(84935  A).  2000  w.  Aus  Min  Stan — 
Feb.  7,  191S.  Serial,  ist  part.  The  pres- 
ent article  is  a  preface  to  a  proposed 
treatise  on  these  metals  and  compounds. 

Steel  Treating 

Principles  of  the  Generation  and  Appli- 
cation of  Heat  in  Steel  Treating  (84865 
A).  A.  F.  MacFarland.  Abstract  of 
paper  before  Chicago  Sec.  of  Steel  Treat- 
ing Research  Soc.  1500  w.  R\-  Mech 
Engr — March.  1918.  Fundamental  prin- 
ciples involved  as  exemplified  in  some  of 
the  methods  in  use. 

MINE  OPERATION 

Cement  Gun 

Cement  Gun  in  Mining  Work  (84952). 
George  S.  Rice.  Ills.  3500  w.  CI  Age- 
March  16.  1918.  Serial,  1st  part.  Early 
use  of  concrete  and  cement  grout  in  mines 
and  the  introduction  of  the  cement  gun. 
Its  operation  and  results. 
Conveyors 

Underground  Conveyors  (84671  A). 
Harold  C.  lenkins.  Ills.  Read  before 
Midland  Inst,  of  Min.,  Civ.,  &  Mech. 
Engrs.  4000  w.  Colly  Gdn — Feb.  8,  1918. 
Types  in  use,  their  installation,  etc. 
Manitoba 

Mining  in  Northern  Manitoba  (84895 
Nt.  E.  L.  Bruce.  Ills.  2200  w.  Can 
Min  Inst.  Bui— March,  1918.  History  of 
the  district,  difficulties  of  transportation, 
geoIog>",  deposits,  etc. 
Mine  Supports 

The  LTse  of  Concrete  for  Mine  Sup- 
ports (8^261  .\).  George  Knox.  Ills. 
3500  w.  "  Colly  Gdn— March  8,  1918.  A 
memorandum  prepared  for  the  Board  of 
the  South  Wales  and  Monmouthshire 
School  of  Mines. 
Pillars 

Drawing     Pillars     in      Metal      Mines 
(8^221').     W.   R.   Crane.     Ills.     2000  w. 
Min  &•  Sci  Pr— March  23.  1918.    Discusses 
null   successful  methods. 
Pit  Props 

The  Strength  of  Pit  Props  (84833  A). 

F.  L.  Booth.  1500  w.  Colly  Gdn— Feb. 
li.  1018.  Read  before  N.  of  Eng.  Inst, 
of  Min.  &  Mech.  Engrs.  Tabulated  re- 
sults of  tests  of  crushing  strengths  of  va- 
rious sizes. 

Quarries 

French  Quarries  Inspected  hy  I'.  S. 
Engineers  C846i9">.  Robert  K  Tomlin. 
Jr.  Ills.  900  w.  Eng  News-Rec— Feb. 
28.  1918.  Hand  labor  the  prevailing 
method  of  operation. 

Shafts 

Fireproofinp  Mine  Shafts  of  the  .-Xna- 
conda  Copper  Mining  Co  (84964  D).  E. 
M.  Norris.  1000  w.  .\  T  M  E,  Bui- 
March,  T018.  .Account  of  concrete  ap- 
plied with  cement  gun 
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Stripping  and  Re-lining  a  Shaft  at 
Cowdenbeath,  Fife  (84834  A).  Henry 
Rowan.  1500  \v.  Colly  Gdn— Feb.  15. 
igi8.  F'rom  paper  before  Min.  Inst,  of 
.Scotland.  Details  of  the  work. 
Shaft  Signals 

A    "Responsive"    Shaft    Signal    Device 
(8si8r    N).     B.    Angwin.      Ills.     800   w. 
Instn  Min  &  Met,  Bill  i6r— Feb.  28,  1918. 
Illustrated  description. 
Steam  Shovel 

Steam-.Shovel  Mining  on  the  Mesabi 
Range  (84711).  L.  D.  Davenport.  Ills, 
.looo  w.  Eng  &  Min  JI— March  2,  1918. 
Serial,  ist  part.  Present  practice  of  the 
larger  companies  in  open-pit  mining. 
Winding  Engines 

Overwinding  and  Controlling  Devices 
for  Winding  Engines  (84992  N).  H. 
Newberry,  with  discussion.  8  pp.  Instn 
E  E,  Trans — Nov.,  1917.  Brief  descrip- 
tion of  scheme  installed. 

MINES    AND    DISTRICTS 
British  Empire 

The  Development  of  the  Mineral  Re- 
sources of  the  British  Empire  (84820  A). 
William  Frecheville,  with  discussion. 
Maps.  10  pp.  Roy  Soc  Arts,  Jl— Feb.  22, 
1 9 18.  Suggestions  for  development. 
Canada 

Canada — The  Treasury  of  Her  Mines 
(84746).  Ills.  3000  w.  Can  Fndman— 
Feb.,  1918.  Serial,  ist  part.  Review  of 
the  mineral  resources. 

Preliminary  Report  on  the  Mineral  Pro- 
duction of  (Canada  During  the  Calendar 
Year  1917  (84874).  John  McLeish.  18 
pp.  Can  Dept  Mines,  No.  478— Feb.  26, 
1918. 

The  Production  of  Copper,  Gold.  Lead, 
Nickel,  Silver,  Zinc,  and  Other  Metals 
in  Canada  During  the  Calendar  Year  1916 
(85268  N).  75  pp.  Can  Dept  Mines- 
No.  471.  Advance  chapter  of  the  annual 
report. 
South  Africa 

The  Industrial  Resources  of  the  Union 
of  South  Africa  (84819  A).  C.  du  Plessis 
Chiappini,  with  discussion.  16  pp.  Roy 
Soc  Arts,  Jl— Feb.  15,  1918.  Review  o'f 
the  industries  and  the  problems  of  the 
present  and  future. 

MINOR   MINERALS 
Calcification 

The   Replacement  of   Wood  bv   Calcite 
(S5056  B).     C.  W.  Greenland.     Ills.     800 
w.     Econ  Geol— March,   1918.     Describes 
material  collected  near  Russell,  Kansas. 
Chromite 

Chrome-Ore  Specifications  and  Produc- 
ers of  Chromite  in  California  (84713"). 
2200  w.  Eng  &  Min  Jl— March  2,  I9'i8. 
List  of  producers  and  description  of  the 
largest  Pacific  Coast  deposit. 
Fertilizers 

The  Mineral  Industries  of  the  United 
States  (84876).  Part  II.  Fertilizers  :  An 
Interpretation  of  the  Situation  in  the 
United  States.  Joseph  E.  Pogue.  Ills. 
20  pp.  U  S  Natl  Museum  Bui  102,  Part  2. 
Manganese 

Estimation  of  Manganese  in  Aluminum 
Alloys  and  Dust  (84-I2-).  I  E.  Clennell. 
4500  w.  Eng  &  Min  Jl— March  2,  1918. 
Describes  two  methods  which  do  not  re- 
quire its  separation  from  all  other  con- 
stituents. 

Greater   Use    of    Domestic    Manganese 
Supply  (84918  A).    F.  Lynwood  Garrison. 
2500  w.   Iron  Age— March  14,  1918.    Man- 
ganese ore  output  and  needs. 
Minerals 

The  Situation  in  Regard  to  Alanganese 
Sulphur,  Pyrite,  and  Some  Other  War 
Minerals  (85188  B),  L  E.  Johnson,  Tr 
with  discussion.  25  pp.  Engrs'  Soc'W 
Penn.  Pro— Jan.,  1Q18.  Causes  that  have 
produced  the  situation,  and  suggestions. 


Molybdenum 

Molybdenum  Industry  in  Norway 
(85031).  Map.  3500  w.  Eng  &  Min  Jl— 
-March  16,  1918.  Excerpts  from  a  paper 
by  Ernest  R.  Woakes  in  Bull.  160  I.  M. 
M.  Facts  regarding  the  present  state  of 
the  industry. 
Potash 

A  Study  of  the  De  Roode  Method  for 
the  Determination  of  Potash  in  Fertilizer 
Materials  (84766  B).  T.  E.  Keitt  and  H. 
E.  Shiver.  2500  w.  Jl  Ind  &  Eng  Chem 
—March,  1918.  Shows  that  the  De  Roode 
method  overcomes  difficulties  encountered 
in  other  methods.     E.xplains  advantages. 

Potash   (84959  D)-     15  pp.     A  I  M  E, 
Bui— March,    1918.      Discussion    at    Jan. 
meeting  of  N.  Y.  Section. 
Sixlphur 

The  Mineral  Industries  of  the  United 
States  (84877).  Sulphur:  An  Example  of 
Industrial  Independence.  Joseph  E. 
Pogue.  Ills.  8  pp.  US  Natl"  Museum— 
Bui.  102,  Part  3. 
Tungsten 

-\  Tungsten  Deposit  Near  Fairbanks, 
.^.laska  (85055  B).  Alan  M.  Bateman. 
1500  w.  _  Econ  Geol — March,  1918.  Brief 
description  of  this  tungsten  occurrence. 

OIL  AND  GAS 
Acetylene 

Dissolved  Acetylene  and  Its  Storage 
(84679  A).  1800  w.  Engr— Feb.  8,  igia 
Recommendations  of  committee  appointed 
to  consider,  and  suggest  amendments  to 
regulations. 
Gasoline 

Recovery  of  Gasoline  from  Casing  Head 
and  Natural  Gas  (84911  A).  Paul  Dise- 
rens.  Ills.  4500  w.  E  Cb  St  L,  Jl— Jan.- 
Feb.,  1918.  Discusses  recovery  from  cas- 
ing-head gas. 

Testing     Natural     Gas     for     Gasoline 
(84764  B).     G.   G.   Oberfell.     Ills.     2000 
w.     Jl    Ind   &   Eng   Chem — March,    1918. 
Report  of  tests  with  comments. 
Naphthalene 

The  Trouble  of   Naphthalene    (85207). 
2000   w.      Times    Engng    Supp — Feb.    22. 
1918.     Removal  of   deposits,  methods  of 
treatment,  "Pleno"  gas,  etc.,  etc. 
Oil 

Home-Produced  Oil  (85209).  2700  w. 
Times  Engng  Supp — Feb.  22,  1918.  Dis- 
tillation of  cannel  coal  discussed  by  Brit- 
ish Inst'n  Petroleum  Technologists'. 

A  New  British  Oil  Industry '(84836  A). 
E.  H.  Cunningham  Craig.  2500  w.  Colly 
Gdn — Feb.  22,  1918.  From  paper  before 
Instn  of  Petroleum  Tech.  On  prospects 
of  founding  a  new'  industry  for  increasing 
supplies  of  fuel  oil,  including  petrol. 

A  New  British  Oil  Industrv  (85132  A). 
1000   w.     Nature— Feb.   28,    1918.     Prog- 
ress  in   the   discovery  and   utilization   of 
coals  and  shales  that  will  yield  oil. 
Oil   Fuel 

Burning  Oil  Fuel  (84638).     A.  Gordon. 
2200  w.     Natl  Engr— March,  1918.     Com- 
parative performance  of  oil  and   coal  as 
fuel. 
Oil  Handling 

Gaging  and  Storage  of  Oil  in  the  Mid- 
Continent  Field  (84966  D).     O.  U.  Brad- 
ley.   Ills.     10  pp.    A  I  M  E.  Bui— March, 
1918.     Features  of  the  handling  practice. 
Oil  Seeds 

Indian  Trade  in  Oil  Seeds  (85038  N). 
75  pp.  Imp  Inst,  Bui— July-Sept.,  1917. 
Statement  showing  the  great  value  of  the 
Indian  oil  seed  trade,  and  the  desirability 
of  securing  a  far  larger  proportion  of 
the  output. 

Three  New  Gil  Seeds  from  West  Africa 
(85036  N).  1500  w.  Imp  Inst,  Bui— 
July-Sept.,  1917.  Information  concerning 
N'gore  nuts.  N'kamba  nuts,  and  Strepho- 
nema  kernels. 


Oil  Wells 

Oil   Well   Drilling    (85047   A).     W.   C. 
Bochert.      Ills.      13    pp.      Pahasapa   Qr— 
Feb.,  1918.     Progress  of  drilling  methods. 
Petroleum 

Petroleum  Production  in  Texas  Over 
5,000,000  Barrels  Increase  for  1917 
(84680).  1200  w.  Mfrs'  Rec— Feb.  28, 
1918.  Statistics  of  production  and  infor- 
mation relating  to  the  oil  industry. 

The  Historv  of  Petroleum  Production 
(85048  A).  W.  A.  Waldschmidt.  Table. 
,3000  w.     Pahasapa  Qr— Feb.,  191S, 

The  Refining  of  Petroleum   (85046  A). 
M.  L.  Hartmann.    Ills.     11  pp.     Pahasapa 
Qr— Feb..   19:8.     Processes  and  products 
developed. 
Sperm  Oils 

Some  Data  on  Sperm  Oils  Used  for 
Burning  in  Miners'  Safetv  Lamps  (8>223). 
A.  G.  Blakelev  and  E.  A.  Reillv.  1000  w. 
CI  .^ge— March  23.  1918.  Results  of  in- 
vestigations, with  explanatory  notes. 

ORE  DRESSING 
Copper 

The  Relation  of  Sulphur  to  the  Over- 
poling  of  Copper  (84963  D).  Stanislaus 
.Skowronski.  Ills.  1200  w.  A  I  M  E, 
Bui — March,  1918.  Experiments  show 
that  sulphur  is  the  direct  agent. 
Copper  Cathodes 

Oxygen  and  Sulphur  in  the  Melting 
of  Copper  Cathodes  (84962  D).  Stan- 
islaus Skowronski.  1000  w.  A  I  M  E. 
Bui — March.  1918.  Gives  results  of 
samples  taken  at  regular  intervals  dur- 
ing the  melting  and  refining. 
Copper  Ore 

Nitric  .Acid  and  Copper  Ore  (84956 
A).  George  C.  Westby.  Ills.  4000  w. 
Met  &  Chem  Eng — March  15,  1918. 
Story  of  an  attempt  to  utilize  nitric  acid  in 
ore  treatment. 
Flotation 

Minerals  Separation  v.  Butte  &  Su- 
perior (85060).  .\lso  editorial.  :;ooo  w. 
Min  &  Sci  Pr— March  16.  191S.'  Part 
of  brief  for  defendant.  It  is  contended, 
in  limiting  the  flotation  of  plaintiflf  to 
the  "critical"  proportions  of  oil  that  def- 
endant had  not  infringed. 

Minerals  Separation  v.  Butte  &  Su- 
perior (85222).  Also  editorial.  7000  w. 
Min  _&  Sci  Pr— March  23,  191S.  Part 
of  brief  for  plaintiff-appellee. 

The  Groch  Flotation  Machine  (84,- 
896  N).  F.  O.  Groch  and  W.  E.  Simp- 
son. Ills.  1200  w.  Can  Min  Inst,  Bui 
— March,  1918.  Summarizes  general 
principles  underlying  the  flotation 
process,  and  describes  this  machine  of 
the    froth-forming   type. 

LTtah  Leasing  Companv's  Flotation 
Plant  at  Newhouse,  L^tah"  (S5224).  H. 
H.  .Xdams.  Ills  &  flow  sheets.  '  1800 
w.  Eng  &  Min  Jl — March  23.  1918. 
Reworking  tailings  in  a  700-ton  flotation 
plant. 
Leaching 

The  2000-Ton  Leaching  Plant  at  Ana- 
conda (85058V  Frederick  Laist  and  H. 
J.  Maguire.  Ills.  2500  w.  Min  &  Sci 
Pr— March  16.  1918.  Tailings  amount- 
ing to  20.000.000  tons  is  to  be  treated. 
Precipitation 

The  Application  of  Charcoal  to  the 
Precipitation  of  Gold  from  its  Solution 
in  Cyanide  (85098  N1,  H.  R.  Edmands. 
Ills.  25  pp.  Instn  Min  &  Met.  Bui 
161— Feb.  28,  1918.  Investigations  in 
the  field  of  charcoal  precipitation. 
Roasting 

The  Humboldt  Roasting  Plant  (84.- 
RioV  A.  A.  Watson.  Ills.  800  w.  Min 
&  Sci  Pr — March  9,  1918.  Erecting,  in 
.Arizona,  four  Wedge  roasting  furnaces; 
capacity  150  tons  per  furnace  daily. 
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Smelting 

Blast-furnace  Smelting  at  Stibnite 
with  Considerations  on  the  ^Metallurgy 
of  Antimony  (85099  N).  W.  R.  Schoel- 
ler.  31  pp.  Instn  Min  &  Met,  Bui 
161 — Feb.  28,  1918.  .'Attempts  made  to 
smelt  unroasted  stibnite  ores  in  water- 
jacketted  blast  furnaces.  Review  of 
metallurgical  treatment  of  antimony 
ores. 

Smelting  and  Ore-Sales  Investiga- 
tions in  Colorado  (85225").  6000  w, 
Eng  &  Min  Jl — March  23,  1918.  Meth- 
ods reviewed  by  O.  R.  Whitakcr.  Deals 
with  factors  affecting  operation  of  lead- 
smelting  rooms. 

PRECIOUS   METALLURGY 
Bendigo 

Factors  Influencing  Gold  Deposition 
at  Bendigo  (85231  N).  2200  w.  Onsd 
Gov  Min  Jl — Feb.,  1918.  Summary  from 
Bui.  of  the  Advisory  Council  of  Sci- 
ence  and   Industry. 

Replacement  in  the  Bendigo  Quartz 
Veins  and  Its  Relation  to  Gold  Deposi- 
tion (85054  B).  F.  L.  Stillwell.  Ills. 
12  pp.  Econ  Geol — March,  1918.  In- 
vestigation into  the  causes  affecting  the 
distribution  of  .gold  in  quartz.  General 
conclusions. 


RAILWAY   ENGINEERING 

Decantation 

Continuous  Decantation  at  Yuanmi 
Gold  Mines  Limited  (84697  N).  V.  T. 
Edquist.  Ills.  1500  w.  Chain  Mines  W 
Aust  Mthly  Jl — Nov.,  1917.  Process 
and  details  of  conversion  of  plant. 
India 

.•\ir  Blasts  in  the  Kolar  Gold  Field, 
India  (84967  D).  E.  S.  Moore.  3000 
w._  A  I  M  E.  Bui— March,  1918.  Geol- 
ogical formations,  description  of  air 
blasts,  their  origin,  conclusions,  etc. 
Platinum 

How  Draper  Brought  Out  the  Plati- 
num (85032").  2500  \v.  Eng  &  Min  Jl 
— March  16.  iqiS.  Account  by  F.  W. 
Draper  in  Bui.  116,  Jan.  31,  1918,  M. 
M.  S.  A. 
Queensland 

The  Recent  Gold  Rush  at  Kin  Kin, 
near  Gympie  (85226  N).  Lionel  C.  Ball. 
Map  &  Ills.  1500  w.  Onsd  Gov  Min 
Jl — Feb.,  1918.  Information  concerning 
the  prospects. 
Silver 

An  .-Vmerican  Policy  Regarding  Sil- 
ver (85220).  Emmet  D.  Boyle  and 
Whitman  Symmes.  1200  w.  Min  &  Sci 
Pr — March  23,  1918.  Sources  of  silver; 
contrast  between  international  eco- 
nomic policy  of  Great  Britain  and  Am- 
erica. 
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Witwatersrand 

VVitwatersrand  Gold  Fields  (85249 
N).  8  pp.  S  Af  Inst  Elec  Engrs.  Trans 
— Dec,  1917.  Recommendations  con- 
cerning A.  C.  Sub-stations  operating  at 
working  pressures  exceeding  250  volts. 

MISCELLANY 

Mineral  Industry 

The  Mineral  Industry  .\fter  the  War 
(84893  N).  Alfred  W.  G.  Wilson.  E.k- 
cerpts  from  a  paper  read  at  ^Montreal. 
2500  w.  Can  Min  Inst,  Bui — March,  1918. 
Reviews  Canadian  position  and  problems. 
Mining  Debris 

Hvdraulic-Mining  Debris  in  the  Sierra 
Nevada  (85059").  G.  K.  Gilbert.  Ills. 
2800  w.  Min  &  Sci  Pr — March  16.  igi8. 
Discussion  on  the  quantity  and  ultimate 
deposition. 
Mining  Industry 

The  Mining  Industry  in  Relation  to  the 
Military  Service  Act  "(84894  N).  Nor- 
man R.  Fisher.  3000  w.  Can  Min  Inst, 
Bui — March.  1918.  Editorial  letter  stat- 
ing the  case  of  the  silver  mining  industry 
of  Northern  Ontario. 

The  Government  and  the  Mining  In- 
dustry (84892  N).  3000  w.  Can  Min 
Inst,  Bui — March.  1918.  Text  of  a  memo- 
randum recently  submitted  to  the  Prime 
Minister  of  Canada. 


CONDUCTING    TRANSPORTATION 
Batteries 

Batteries  and  Switchboards   (850S5  C). 
1000  w.     Ry   Sig  Assn.  Jl — March.   1918. 
Directions    for   installation    of    lead    type 
stationary  storage  battery. 
Coal  Distribution 

The  New  Zone  System  of  Coal  Distri- 
bution    (85154).      4000    w.      Ry    Age — 
March  22.  1918.     Plan  for  avoiding  cross 
hauling  of  coal. 
Discipline 

Discipline    in    the    Signal    Department 

(84654).     Robert   B.   Elsworth.     rSoo  w. 

Ry  Age — March   i,   1918.     Considers  the 

fundamental  requirements  of  discipline. 

France 

La  Nouvelle  Organisation  du  Controle 
des  Chemins  de  Fer  (85126  B).  J.  Tre- 
vieres.  3200  w.  Le  Genie  Civil — Feb.  9, 
1918.  New  regulations  for  French  rail- 
ways. Decree  of  Jan.  8,  191S. 
German  Railways 

Germany's    Railway   Situation    Is   Most 
Serious    (84650).      3500    w.      Ry    Age — 
.March  i.  1918.     Prussia's  railroads  had  a 
deficit  of  $50,000,000  in  1917. 
Government  Control 

McAdoo's  Instructions  to  Regional  Di- 
rectors (84645).  2200  w.  Ry  Age — 
March  r,  1918.  Outline  of  their  functions 
and  of  policy  of  Director  General  for  op- 
eration under  government  control. 
Interlocking 

Power    Interlocking    (85086    C).      Ills. 
700  w.     Ry   Sig  Assn,  Jl — March,    igi8. 
Typical   circuits,   and   requisites   for   first 
range  voltage  electric  interlocking. 
Italy 

II    Problema    Ferroviario    Nel    Dopo- 

Guerra    (85106   B).     G.    Prato.     4200  w. 

Industria — Jan.   31,    1918.     The   status  of 

the  Italian  State  railways  after  the  war. 

Operation 

.\ctivities  of  the  Director-General 
i'8486i  A).  3500  w.  Ry  Mech  Engr— 
March,  1918.  New  appointments ;  stand- 
ard car  and  locomotive  committees  ;  labor. 
Report  of  Committee  XXI— On  Eco- 
nomics of  Railway  Operation  (85016  C). 
44  pp.  Am  Ry  Eng  Assn,  Rul — Jan.,  1918. 
Brief  report  with  extensive  bibliography. 


Pennsylvania  R.  R. 

.\  Year  of  New  Records.  Emergencies 
and    Changing   Conditions    (84809).     Ills. 
2500  w.     Ry  Rev— March  9,  1918.     From 
report  for  1917. 
Signaling 

.'Mternating  Current  Automatic  Block 
Signaling  (85088  C).  10  pp.  Ry  Sig 
Assn,  Jl — March,  1918.  Specifications  for 
a.c.  motor  semaphore  signals. 

A.  C.  Automatic  Signal  Work  on  the 
Monongahela  (84866").  George  H.  Bur- 
nette.  Ills.  1200  w.  Ry  Sig  Engr — 
March,  1018.  Describes  installation,  dis- 
cussing problems  encountered. 

Discussion  on  "Electrical  Signalling  and 
Control  on  Railways"  (85247  N").  6  pp. 
Instn  E  E,  Jl— March,  1918.  Paper  by  C. 
M.  Jacobs.     Continued  discussion. 

Methods  of  Pole  Line  Construction 
C84867").  J.  C.  Martine.  Ills.  1700  w. 
Ry  Sig  Engr— March,  1918.  Common 
faults  and  means  of  overcoming  them. 

Signalling  and  Interlocking  of  Keadby 
Railway  and  Bridge  (84840  A).  James 
Benjamin  Ball.  Ills.  3500  w.  Engng — 
Feb.  15,  igi8.  Serial,  ist  part.  Read  be- 
fore Inst,  of  Civ.  Engrs. 

Signaling  Practice  (85087  C).     Ills.     .30 
pp.     Rv  Sig  .'\ssn,  Jl— March,  1918.     Re- 
port of  Committee  X. 
Signals 

Frost  and  Moisture  in  Signal  Mechan- 
ism and  Motor  Ca.ses  (85089  C).  8  pp. 
Rv  Sig  .'\ssn.  Jl— March.  1918.  Report 
of  .Mbanv  regional  committee. 

Inspection  of  Signal  Apparatus   (85090 
C).    .A.  R.  du  Bray,    to  pp.    Ry  Sig  .Assn, 
Jl — March,   loiS.     Report  of  Kansas  City 
regional  committee. 
Snow 

Recent  Operating  Difficulties  on  Penn- 
svlvania  R.  R.  (84694)-  H's.  2500  w. 
Rv  Rev- March  2.  1918.  From  report  of 
Eii.sha  Lee  to  the  president  of  the  Penn- 
sylvania R.  R.  .Account  of  difficulties  due 
to  unusually  severe  winter  weather. 

The  Peiinsvlvania's  Fight  with  Jack 
Frost  and  the  Snow  Ranks  (84646").  Ills. 
2000  w.  Ry  .Age- March  t.  1918.  Ab- 
stract of  report  of  Elisha  Lee  of  experi- 
ences on  lines  east  of  Pittsburgh. 


MOTIVE   POWER   AND   EQUIP- 
MENT 

Axles 

La  Fabrication  Des  Essieu.^  De 
Wagons  Ft  De  Locomotives  (85108  C 
^-  D).  L.  Geuze.  Ills.  3500  w.  Revue 
De  Metallurgie — Nov.-Dec,  igiT-  A 
study  of  the  methods  of  manufacture 
of  car  and  locomotive  axles. 

Cars 

Michigan  Central  Refrigerator  Car 
(84863  A").  Ills.  1000  w.  Ry  Mech 
Engr — March,  1918.  Particular  atten- 
tion  given   to  insulation. 

Refrigerator  Cars  for  the  Michigan 
Central'  (84975).  IHs-  1000  w.  Ry  .\ge 
— March  15,  1918.  Design  represents 
most  modern  practice. 

Dynamic  Augment 

Dvnamic  Augment — Need  and  Means 
of  Reducing  It  (84887  A).  E.  W. 
Strong,  with  discussion.  Ills.  45  pp. 
N  Y  Rd  Cb,  Pro— Feb.  15,  1918.  Mean- 
ing of  the  term  and  the  importance  of 
the  problem  in  the  design  of  modern 
locomotives. 

Electricity 

Report  of  Committee  XVIII— On 
Electricity  (85024  C").  Ills.  37  pp.  Am 
Ry  Eng  Assn,  Bui — Feb.,  1918.  Data 
on  overhead  clearance,  electrolysis  and 
insulation,  etc. 

Electric  Locomotives 

Four  Improved  Types  of  Electric 
Locomotives  (85153).  Map?  &  Ills. 
3000  w.  Ry  Age — March  22,  1918.  Re- 
cent developments  to  meet  demands  of 
traffic  and  profile. 

New  Haven  Orders  Five  180-Ton 
Electric  Locomotives  (85094").  Ills. 
700  w.  Eng  News-Rec — March  21. 
IQ18.  Needed  to  haul  trains  over  New 
"York  connecting  railroad,  where  grades 
are   too   heavy  for  present  power. 

Electric   "Vehicles 

Midland  Railway  Electrics  (84644  A). 
Ills.  1800  w.  Elec  Rev— Feb.  8.  1918. 
Deals  with  vehicles  put  into  service  by 
this  railway.  Based  on  article  in  the 
Cniiiiiicrcial   Motor. 
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Electrification 

Opening  Address  by  President  E.  W. 
Rice,  Jr.,  at  A.  I.  E.  E.  Midwinter  Con- 
vention, February  15,  1918  (84768  D). 
2500  w.  A  I  E  E,  Pro— March,  1918. 
On  railway  electrification  as  a  means  of 
saving  fuel  and  relieving  freight  con- 
gestion. 

Binige  technische  Notizen  iibcr  die 
elektrische  Langenthal-Melchnau  Bahn 
(85101  B).  F.  Marti-Ziegler.  Ills. 
3100  w.  Bui  Schweiz  Elektrofech- 
nischer  Verein — Jan.,  1918.  Electrical 
details  of  mountain  railway  between 
Langentlial  and  Melchnau.  Equipment, 
signaling,  etc. 
Locomotive  Boilers 

Increase  Life  and  Service  of  Loco- 
motive Boilers  (84653).  George  Austin. 
Ills.  2500  w.  Ry  Age — March  i,  1918. 
Treating  feed  water  to  prevent  scale 
and  corrosion. 
Locomotives 

Consolidation  Type  Locomotives  for 
French  Railways  (84787).  Ills.  700  w 
Ry  Age— March  8,  1918.  Recently 
completed  French  locomotives,  built  in 
America. 

Intensive  Locomotive  Development 
(84860  A^.  O.  S.  Beyer,  Jr.  Ills.  2000 
w.  Ry  Mech  Engr— March,  1918.  Se- 
rial, 1st  part.  Possibilities  of  greater 
economy   of  operation. 

Locomotives  for  the  French  State 
Railways  (84726  A).  Ills.  1200  w.  Ry 
&  Loc  Eng — March,  1918.  Engines 
recently  completed  by  the  American 
Locomotive  Co. 
Motive  Power 

Winter  Temperatures  and  Locomo- 
tive Capacity  (84968).  \V.  L  Bean. 
1400  w.  Ry  Age— March  15,  19 18.  Stu- 
dy of  the  relation  between  decreasing 
temperature  and  increasing  motive 
power  requirements. 
Steel  Cars 

Development  of  the  Steel  Car  (84- 
651).  Henry  P.  Hofifstot.  before  Traf- 
fic Club  of  Pittsburgh.  1500  w  Rv 
Age— March  i,  1918.  Revievi^s  the  his'- 
tory  of  the  development 
Tires 

La  Fabrication  Des  Bandages  Dp 
Koues  De  Wagons  Et  De  Locomotives 
(85109  C-f  D).  L.  Geuze.  Ills.  5700 
w.  Revue  De  Metallurgie— Nov.-Dec 
I0I7-  Methods  of  manufacture  of  tires 
tor  locomotives  and  cars 
Wheel  Centers 

La  Fabrication  Des  Centres  De  Roues 
De  Wagons  (85110  C  +  D).  L.  Geuze 
Ills  4.^0  w.  Revue  De  Metallurgie 
—.Nov.-Dec,  1917.  Manufacture  of  car 
wheel  centers  by  the  five-roll  method 
PERMANENT    WAY    AND     BUILD 

INGS 
Ballast 

Report  of  Committee  II— On  Ballast 
(S5027  CV  44  pp.  Am  Ry  Eng  Assn, 
Bui— Feb.,  1918.  Depth  of  ballast  of 
various  kinds,  etc. 

Crossings 

Report  of  Committee  IX— On   Signs 
Fences,  and  Crossings   (8S026  C)      Ills' 
64  pp.  .  Am   Ry  Eng  Assn,   Bui— Feb 
1918.        Principles,     legal     requirements', 
over  and  undergrade  crossings    etc 

FreiRht  House 

New  Freight  House  of  the  Pennsyl- 
vania Lines  in  Chicago  (84977)  Ills 
1500  w.  Ry  Rev— March  16,  1918  De- 
tails of  one  of  the  largest  and  best 
equipped  stations  in  the  United  States 

Frei£;ht  Station 

Freight  Station  and  Warehouse  Has 
23  Acres  of  Floor  (84616).  Ills  1800 
w.  Eng  News-Rec— Feb.  28,  1918.  Six- 
story  structure  of  standardized  design 
houses   L.    C.   L.   clearing  house. 


Light  Railways 

Large  Mileage  of  Light  Railways 
Will  Serve  American  Troops  at  the 
Front  (84923).  Robert  K.  Tomlin,  Jr. 
Ills.  2200  w.  Eng  News-Rec — March 
14,  1918.  Organization  for  big  con- 
struction programme. 
Masonry 

Report  of  Committee  VIII — On  Ma- 
sonry (85028  C).     Ills.     44  pp.     Am  Ry 
Eng    Assn,    Bui — Feb.,     1918.      Report 
and  appendices. 
Rail   Heads 

Inhibited  or  Delayed  Transforma- 
tions in  Rail  Heads  (85022  C).  Dr.  P. 
H.  Dudley.  2000  w.  Am  Ry  Eng 
Assn,  Bui — Jan.,  1918.  Associated  with 
two  or  more  conditions  of  the  steel, 
indicated  bv  cores  or  zones.  Appendix  G. 
Rails 

Intensity  of  Pressure  on  Rails  (85,- 
023  C).  Appendix  H.  Ills.  48  pp.  Am 
Ry  Eng  Assn,  Bui — Jan.,  1918.  Report 
on  rational  relation  between  intensity 
of  pressure  due  to  wheel  loads  and 
resistance  of  rail  steel  to  crushing. 

Report    of    Committee    IV — On    Rail 
(85021   C).     17  pp.     Am  Ry  Eng  Assn, 
Bui — Jan.,   1918.     Report  and  appendices. 
Roadway 

Report    of    Committee    I — On    Road- 
way   (85020    C).      5    pp.      Am    Ry    Eng 
Assn,    Bui — Jan.,     1918.       Best    method 
of  draining,   etc. 
Shops 

Car  Building  Plants  and  Railroad  Re- 
pair Shops   (84789).     1200  w.     Ry  Age 
— March    8.    1918.      Interesting    figures 
from   Census  Report. 
Structures 

Report  of  Committee  XV — On  Iron 
and  Steel  Structures  (85030  C).  Ills. 
84  pp.  Am  Ry  Eng  Assn,  Bui — Feb., 
1918.  Methods  of  protection  against 
corrosion;  types,  floors,  water-proofing 
tests,  specifications,  etc. 
Terminals 

Elevated  Terminal  Connection  at 
Kansas  City  (84785).  Ills.  3000  w. 
Ry  Age — March  8,  1918.  A  long*,  two- 
track  steel  viaduct  and  a  heavy  double- 
deck  bridge  of  unique  design. 

A  Union  Package  Freight  Terminal 
at  Jersey  City  (84649"!.  Map.  2200  w. 
Ry  Age — March  i.  1918.  Plan  for  hand- 
ling of  L.  C.  L.  freight  at  New  York 
to  reduce  congestion  and  expedite 
movement. 

New  York  Central  Builds  $4,000,000 
High-Level  Freight  Terminal  at  Cleve- 
land (84920).  W:  E.  Phelps.  Ills.  5500 
w.  Eng  News-Rec — March  14.  1918. 
Plant  almost  completed  has  separate  in- 
bound and  outbound  houses. 

Report    Committee    XIV — On    Yards 
and  Terminals   (85017  C).     34  pp.      \m 
Ry   Eng   Assn,   Bui — Jan.,    1918.      Nine- 
teenth  annual   report. 
Ties 

Report    of    Committee    III — On    Ties 
(85019  C).     Ills.     35  pp.     Am   Ry  Eng 
Assn,  Bui— Jan.,  1918.     Methods  of  con- 
trolling tie  renew^als,  etc. 
Tracks 

Action  of  Railway  Track  Studied  by 
Tests  of  Depression  and  Rail  Stress 
(849261.  Ills.  3500  w.  Eng  News-Rec 
• — March  14,  1918.  Rigid  construction 
and  thorough  tamping  reduce  rail 
stress. 

New  Machines  Facilitate  Track 
Maintenance  Work  (84922").  Ills.  1200 
w.  Eng  News-Rec — March  14,  1918. 
Apparatus  to  increase  efficiency  and 
economy  on   track  upkeep. 

Progress  Report  on  Stresses  in  Track 
(85033  C).  Ills.  184  pp.  Am  Ry  Eng 
Assn.  Bui — March.  1918.  Tests  and 
results. 


Resilient  Chairs  and  Ferro-Coricrete 
Sleepers  (84841  A).  Ills.  3000  w. 
Engng — Feb.  22,  1918.  Details  of  de- 
sign of  an  effective  concrete  sleeper, 
as  shown  in  sleeper  adopted  on  East 
Indian  Railway. 
Track  Scales 

Baltimore  &  Ohio  Weighing  Bureau 
(84969).  L.  D.  Davis.  1300  w.  Ry  Age 
— March  15,  1918.  Design  and  installa- 
tion of  track  scales,  their  proper  care 
and  maintenance. 
Trestles 

Reports     of     Committee     VII  —  On 
Wooden    Bridges   and   Trestles    (85025 
C).     26  pp.     Am  Ry  Eng  Assn,   Bui — 
Feb.,   1918.     Report  and  appendices. 
Turntable 

6o-Ft.  Locomotive  Turntable  at  New- 
haven    (84676   A).      Ills.    &   Plate.     300 
w.     Engr — Feb.  I,  1918.     Novel  features 
in   design. 
Yards 

Pennsylvania  Builds  Large  Gravity 
Yard  at  Indianapolis  (84925).  Ills. 
1500  w.  Eng  News-Rec — March  14, 
1918.  Development  at  Hawthorne  de- 
signed for  immediate  capacity  of  3500 
cars  and  ultimate  capacity  of  10,000 
cars. 

ROADS  AND  PROJECTS 
Australia 

Un  Nouveau  Chemin  De  Fer  Trans- 
continental (85141  B).  C.  Maillard.  Ills. 
2200  w.  Revue  Generale  des  Sciences — 
Feb.  15,  1918.  The  projected  transconti- 
nental route  from  Melbourne  to  Perth, 
in  West  .Australia. 
Foreign  Railways 

New  Railways  in  Foreign  Lands 
C  852 19).  2500  "w.  Ry  Rev— March  _  23, 
1918.  Resume  of  railway  enterprises 
now  under  way  in  various  parts  of  the 
world. 
France 

Comment  Exploiter  Au  Mieux  Les 
Voies  Ferrees?  (85144  B)  J.  Carlier. 
2100  w.  Le  Genie  Civil — Mar.  2,  1918. 
Suggestions  for  much  needed  development 
of  French  railways. 
Korea 

The  Japanese  Operated  Railroads  of 
Korea  (84788).  Map  and  Ills.  4000  w. 
Ry  .A.ge— March  8,  1918.  Over  1000  miles 
of  railway  constructed  in  Korea  in  less 
than  twenty  years. 
Sind-Pishin  Ry. 

"A  Free  Route  to  Persia  and  .Afghan- 
istan" (84976').  Map.  5000  w.  Ry  .Age — 
March  15.  1918.  Abstract  from  E.  A. 
Pratt's  "Rise  of  Rail  Power  in  War  and 
Conquest."  Hov.  England  built  her  Sind- 
Pishin  Ry.  to  protect  the  Indian  fron- 
tier. 

MISCELLANY 

Contract  Forms 

Report  of  Committee  XX — On  Uniform 
General  Contract  Forms  (85018  C).  I" 
pp.     .Am  Ry  Eng  Assn,  Bui — Jan.,  1918. 

Organization 

Report  of  Committee  XII  On  Rules 
and  Organization  (S5029  C).  14  pp.  Am 
Ry  Eng  Assn.  Bui— Feb.,  1918.  Science 
of  or.ganization  :  bibliography  ;  etc. 

Railway  Reports 

Year's  Work  of  Railway  Engineering 
Committees  Reviewed  (85093).  3000  w. 
Eng  News-Rec— March  21.  1918.  Sum- 
mary of  reports  submitted  at  Chicago 
meeting  of  .A.  R.  E.  A. 

Railway   Supplies 

American  Railwav  Supplies  in  Australia 
(S5150").  Map  and  Ills.  5500  w.  Ry 
Age — March  22,  191S.  From  report  of 
Frank  Rhea.     Encouraging  outlook. 

Selling  to  Railroads  Under  Government 
Control"  (84970").  2200  w.  Ry  Age- 
March  16,  1918.  Orders  placed  will  be 
large  and  changes  in  standards  and  meth- 
ods less  than  have  been  feared. 
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Readers  of  Industrial  Management  are  to  he  con- 
gratulated on  the  series  of  articles  of  tcliielt  this  is  the 
first  installment — a  series  dealing  with  the  fundamentals 
of  machine-shop  time  studies  for  rate  setting.  In  this 
article  is  a  statement  of  fust  what  is  meant  by  time 
study,  an  outline  of  the  zvork  that  must  he  done  hefore 
a  study  can  he  taken,  a  chart  for  variation  allowances 
and  an  outline  of  the  elements  in  studying  one  machine 
tool — a  boring  mill. 

Mr.  Dwight  V.  Merrick  served  a  three  years'  ma- 
chinist afiprenticeshif  in  the  shop  of  the  Southwark 
Foundry  &  Machine  Company,  going  from  there  as  a 
journeyman  machinist  to  ll'iltiam  Sellers  &  Company, 
lehere  he  remained  for  one  year.     He  then  spent   two 

IX  June,  i8ij5,  the  late  Dr.  Frederick  W.  Taylor  read 
a  paper  before  the  Detroit  meeting  of  the  American 
Society  of  Mechanical  Engineers  enticled  "A 
Piece-Rate  System,"  At  that  time  he  ])resented  to  en- 
gineers his  idea  of  elementary,  or  unit,  time  studies 
and  the  use  he  had  made  of  them  in  task  and  rate  set- 
ting at  the  Midvale  Steel  Company,  Philadelphia.  The 
significance  of  his  principles  and  methods  were  not 
then  appreciated.  In  1903,  he  presented  before  the 
same  society  a  paper  dealing  with  matters  of  industrial 
management  under  the  title  "Shoi)  Management,"  and 
then  it  was  that  some  engineers  and  manufacturers  be- 
gan to  understand  the  trend  and  importance  of  time- 
study  work. 

.Mthough  Dr.  'i'aylor  jiersonally  never  had  the  oppor- 
tunity to  apply  his  ideas  and  practice  excejn  in  manu- 
tacturing  a  comparativel>-  simple  product  his  faith  in 
elementarx  time  studies  as  the  correct  means  for  ob- 
taning  information  for  just  task  and  rate  setting  was 
absolute,  lie  predicted  the  preparation  and  widespread 
use  of  books  containing  classified  and  conveniently  ar- 
ranged unit  times,  so  that  a  properly  e.xi)erienced  man 
could  i)redetermine  a  just  time  allowance  for  an>-  job 
rhat  might  be  resolved  into  its  elementary  operations. 
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years  in  the  engineering  course  at  Drc.vcl  Institute. 
At  the  completion  of  this  studying  he  Zi.'ent  back  to 
the  Southwark  Foundry  &  Machine  Company  and 
sensed  as  a  draftsman  for  three  years,  leaving  in  1898 
to  go  with  Mr.  Frederick  W.  Taylor  at  the  Bethlehem 
Steel  Company.  In  1901  he  left  Bethlehem  to  go  to 
the  Link  Belt  Engineering  Company,  where  he  remained 
until  191 1  devoting  himself  to  time  study  work.  The 
following  two  years,  1911-1913,  Zi'ere  spent  in  time  study 
in  the  shops  of  the  M'alertown  .Arsenal.  From  1913  to 
date  Mr.  Merrick  has  devoted  himself  to  a  consulting 
practice  in  time  study,  giving  most  of  his  efforts  to  the 
H.  H.  Franklin  Manufacturing  Company.  Syracuse. 
.V.  }'.,  and  the  ll'inchester  Repeating  Arms  Compcn.. 

Some  ig  \ears  ago  the  writer  became  associated  with 
Dr.  Taylor,  and  for  the  last  15  \ears  has  specialized  on 
the  taking  of  time  studies  and  the  setting  of  tasks  and 
rates.  The  ordinary  studies  on  machine  tools  were  all 
taken  in  shops  where  the  information  derived  was  to 
be  made  of  immediate  use,  but  the  imi)roved  time  stu- 
dies which  form  the  basis  of  this  series  of  articles  were 
taken  on  a  line  of  boring  mills  manufactured  by  the 
Gisholt  Machine  Comjiany.  Madison,  Wisconsin.  They 
were  taken  in  the  shoi)s  of  that  company  under  condi- 
tions of  the  most  cordial  coiiperation.  It  is  hoped  that 
thev  form  but  a  very  small  beginning  of  the  work  that 
v.ili  eventually  be  done  for  all  standard  machine  tools. 
The  advantages  will  be  two- fold:  The  development  of 
facts  and  data  to  inlluence  and  improve  machine-tool 
design,  particularly  along  the  side  of  oiieration;  and 
the  furnishing  of  basic  information  for  the  setting  of 
base  times  and  rates  on  these  same  machines. 

Elemi:nt.\kv  (  )u  L'nit  Time 

riy  elementary  or  unit  time  is  meant  the  minimum 
time  required  b\  a  first  class,  but  not  extraordinary, 
worker  to  perform  an  elementary  or  unit  operation. 

When  a  task  is  set  the  total   time  allowance  is  the 
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f.iim  of  al!  the  unit  times  for  both  the  hand  and  the  ma- 
■chine  component  operations,  plus  a  certain  allowance 
to  cover  possible  variations  from  a  normal  speed  of  the 
machine  applied  in  the  form  of  a  percentage  on  the  ma- 
chine time,  plus  an  allowance  on  the  elementary  select- 
ed handling  times  applied  in  the  form  of  a  percentage 
of  these  handling  times.  In  some  instances  allowances 
must  also  be  made  for  standard  interferences  and  de- 
lays; these  are  local  or  shop  standards  and  are  more 
often  necessary  on  heavy  work  than  elsewhere.  On 
certain  t\pes  of  light,  confining  work  allowances  must 
also  be  made  for  necessary  rest  periods. 
Object  of  Time  Study 

Time  stuly  has  for  its  objects:  i.  The  determina- 
tion of  possible  improvements  in  the  equipment  and 
surrounding  conditions  for  producing  a  given  piece  of 
work.  2.  The  determination  of  possible  improvements 
in  the  actual  doing  of  the  work  by  the  operator.  3.  The 
determination  of  a  unit  time  in  which  a  given  piece  of 
work  should  be  finished,  or  the  setting  of  a  task  for 
that  piece. 

The  taking  of  time  studies  may  be  divided  into  six 
sub-divisions:  (a)  Study  of  the  work  and  conditions 
that  influence  its  performance;  (b)  Analysis  of  the 
work  into  its  elements;  (c)  observing  and  recording 
the  elapsed  time  for  the  performance  of  each  of  the 
elements;  (d)  study  and  analysis  of  the  records  ob- 
tained in  (c);  (e)  determining  a  just  time  for  the  per- 
formance of  each  of  the  elements;  (f )  preparing  from 
the  time-study  records  of  an  instruction  card,  includ- 
ing the  determining  of  an  allowance  for  fatigue  and  un- 
avoidable delays. 

Only  items  (b)  to  (d),  inclusive,  are  comprised  in 
time-study  proper.  However,  the  term  "time  study" 
has  been  broadened  to  comprehend  the  utilization  of  the 
information  derived  from  time  studies  and  the  setting 
of  tasks  and  fixing  unit  times.  In  this  series  of  articles 
this  broader  meaning  of  the  term  w  ill  be  followed. 

A  Few  Pr.^ctical  Consider.^tions 
It  may  be  helpful  to  give  in  the  form  of  short  para- 
graphs a  few  practical  points  in  regard  to  taking  and 
using  time  studies. 

1.  In  the  main,  time  studies  can  be  divided  mto  two 
general  classes :  First,  that  class  where  the  product 
to  be  rated  is  produced  in  great  quantities  and  does  not 
vary  at  frequent  intervals.  In  such  cases  it  is  wiser 
t<'  take  a  study  of  each  operation  as  a  job  complete  in 
itself  and  from  this  study  set  the  rate.  Second,  that 
class  where  the  product  does  vary  frequently.  In  these 
cases  it  is  often  impractical  to  study  each  operation  of 
every  job.  Much  machine-shop  work  is  of  this  char- 
acter. So  a  sequence  of  component  studies  must  be 
resorted  to  if  rates  are  to  be  set  for  a  considerable  num- 
ber of  jobs  without  entailing  a  prohibitive  cost  in  tak- 
ing time  studies  and  setting  the  rates. 

2.  The  data  derived  from  taking  time  studies  must 
be  made  available  in  such  a  form  that  complete  instruc- 
tion cards  can  be  written  and  rates  set  without  the 
necessity  of  taking  time  studies  on  each  element  ot 
each  new  job. 

3.  As  a  feature  of  good  practice  time  studies  are 
usually  made  on  a  second  or  third  jiicct-  of  a   job,  not 


on  the  first  one. 

4.  The  best  type  of 
time-study  man  is  one 
who  is  skilled  in  the 
trade  that  includes  the 
work  he  is  observing.  It 
is  not  difficult  to  train 
an  intelligent  man  to 
take  observations,  but  it 
does  require  considerable 
judgment  and  experience 
to  know  whether  or  not 
the  machine  operator  is 
using  the  best  methods 
doing  the  work  at  his 
best  average  speed.  Good 
mechanics  possessing  an- 
alytical ability  and  will- 
ingness to  study,  and  col- 
lege trained  men  with 
shop  experience  make 
good  time-study  men. 

5.  The  approved  type 
of  stop  watch  for  time- 
study  work  is  graduated 
into  minutes  and  hun- 
dreths  of  a  minute  and 
has  mechanism  wherebv 
the  hands  can  be  started 
after  stopping  without 
setting  them  back  to 
zero. 

6.  A  skilled  and  will- 
ing workman  should  be 
selected  to  do  the  work 
that  is  to  be  observed  to 
get  the  most  accurate  re- 
sults, although  it  is  pos- 
sible for  an  experienced 
time-study  man  to  get  re- 
sults from  an  inferior 
mechanic. 

7-  1^  suaily  two  or  more 
observations  are  taken  on 
each  element  of  an  opera- 
tion and  the  times  record- 
ed in  successive  columns 
of  the  observation  sheet. 

8.  Rate  setters  should 
have  three  sources  of  in- 
forma- 
tion  from 
w  h  i  c  h  to 
write  instruc- 
H  o  n  cards : 
(a)  Data  as 
to  the  avail- 
able and  best 
combina- 
tions of  feeds 
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;ind  speeds  from  which  the  actual  time  of  cutting  may 
be  computed;  (b^  tabulated  time-study  information 
covering  various  kinds  of  handling  time;  (c)  time- 
studies  for  the  elements  of  the  job  for  which  informa- 
tion is  not  available  under  (a)  and  (b). 

9.  The  desired  task  time  is  the  one  that  can  be 
equalled  by  workmen  following  instructions  and  work- 
nig  at  a  reasonable  pace,  that  is,  one  that  can  be  kept 
i:p  from  day  to  da_\-  without  undue  exertion. 

10.  Instruction  cards  have  a  most  beneficial  effect 
on  the  management.  After  a  rate  has  been  set  no  al- 
lowance can  be  made  on  the  job  except  for  causes  over 
which  the  workman  has  no  control ;  extra  allowance 
must  be  made  only  for  defective  or  hard  material,  lack 
cif  tools,  machine  out  of  repair,  or  similar  items  for 
which  the  management  is  responsible.  So  the  cutting 
down  of  the  workman's  production  brings  home  to  the 
executives  their  ow-n  failures. 

Variation  Allowances 

The  limits  of  space  prevent  a  presentation  here  of 
the  methods  used  to  determine  the  "\ariation  allow- 
ance" curves  given  in  Figure  i ;  but  the  use  of  this 
plotting  will  be  explained.  The  term  "variation  allow- 
ance" has  been  adopted  instead  of  fatigue  allowance, 
as  better  describing  the  additions  that  must  be  made 
to  the  actual  sum  of  the  unit  times  to  take  care  of  the 
factors  that  slow  down  work.  To  be  sure,  fatigue  is 
one  of  the  major  factors,  particularly  where  the 
c\cle  of  operations  is  short,  requiring  frequent 
and  rapid  movements  by  the  operator;  also  where 
the  handling  time  or  period  of  actual  physical 
exertion  is  a  large  part  of  the  w-hole.  As  the  length 
of  the  cycle  increases,  and  the  percentage  of  handling 
time  is  lessened,  the  influence  of  fatigue  is  relative- 
ly diminished.  In  such  cases  unavoidable  delays  may 
have  a  greater  influence  than  fatigue  itself. 

These  features  are  clearly  shown  by  the  curves  of 
Figure  I,  in  which  the  allowances  for  the  short  cy- 
cles call  for  higher  percentages  than  for  the  long  c}'- 
cles,  which  offer  rest  periods  within  the  cycle  them- 
selves. 

The  variation  allowance  curves  of  Figure  I,  on  the 
opposite  page,  represent  the  result  of  thousands  of  ac- 
tual studies  in  many  different  machine  shops  extending 
over  a  number  of  years.  The  mathematical  formula  de- 
rived bv  Mr.  Carl  G.  Barth  is : 

'  P        20  49-5  —  0.325C 

\/  (0.376  —         0.00002166)^  -f  T 
in  which  P  is  the  percentage  allowance,  C  the  percent- 
age of  handling  time  and  T  the  minimum  selected  time. 

Ten  curves  cover  conditions  from  10  per  cent, 
handling  time  and  90  per  cent,  machine  time,  to  100 
per  cent,  handling  time  and  no  machine  time.  They 
are  applicable  to  average  machine-shop  practice  in 
shops  well  ventilated,  properly  heated  and  well  light- 
ed. They  may  not  apply  to  other  industries  where 
ventilation  and  temperature  conditions  tend  to  en- 
ervate the  workers.  The  allowances  selected  from 
these  curves  are  applicable  to  time  studies  taken  and 
analysis  made  according  to  the  methods  of  the 
writer. 

The  following  tabulation  gives  the  time  division  for 
each  curve  and  its  particular  formula : 


Cl  RVE    10 


Curve  20 


r  lo^c  handling  time 
1  90%  machine  time 
r20%  handling  time 
I  80%  machine  time 


20  -I- 


46.25 


P  =  20  -f 


V  0..17.384  -I-  T 
43.00 


Curve  30 
Curve  40 
Curve  50 
Curve  60 
Curve  70 
Curve  80 
Curve  go 


30%  handling  time 
70%  machine  time 
40%  handling  time 
6o'f  machine  lime 
50%  handling  time 
So':c  machine  time 
fofc  handling  time 
40'^  machine  time 
70'f  handling  time 
30'c  machine  time 
80%  handling  time 
20%  machine  time 
r  90%  handling  time 
L  10%  machine  time 
r  lOoS^  handling  time 


'1 


No  machine  time 


p  =  20  -1- 

39-/5 

V 

P    =   20   -1- 

0.35656  -t-  T 
36.50 

V 

P    =   20   + 

0.34144  +  T 
33-25 

V 

P    =   20   -1- 

0.322  +  T 
30.00 

V 

P    =   20   + 

0.29824  +  T 
26.75 

V 

p  =  20  -1- 

0.27016  4-  T 
23-50 

V 

P   =   20   -1- 

0.23776  -t-  r 
20.25 

V 
P  =  20  -1- 

0.20104  -)-  T 
17.00 

V     0.16  +  T 


V  0.36736  +  T 


In  making  use  of  these  curves,  select  the  particu- 
lar curve  corresponding  most  nearly  to  the  percent- 
age of  handling  time  in  the  cycle  on  which  the  al- 
lowance is  to  be  made.  The  percentage  is  taken  up- 
on the  total  of  the  handling  time — that  is,  if  a  job 
requires  three  minutes  machine  time  and  two  min- 
utes handling  time  the  40  per  cent,  curve  would  be 
used.  On  this  curve  the  intersection  of  the  two- 
minute  ordinate  gives  the  allowance  to  be  added  to 
the  handling  time  when  making  up  the  instruction 
card  for  the  job  assumed.  A  flat  allowance  of  5  per 
cent,  is  added  for  machining  time  with  power  feed, 
and  20  per  cent,  is  added  for  machining  time  with 
hand  feed. 

Machine  Time  Studies 

In  taking  up  machine  time-studies  the  terms  that 
will  recur  frequently  are  defined  as  follows : 

Element  or  elementary  operation.  The  smallest  sub- 
division of  the  job  or  work  that  is  to  be  studied. 
Fundamental  operations  are  made  up  by  combining 
elements.     Example  :     Take  up  wrench  ;  tighten  nut. 

Fundamental  operation.  A  sequence  of  elements 
comprising  the  performance  of  some  definite  portion 
of  a  job.  A  single  fundamental  operation  may  apply 
to  several  different  classes  of  work  or  to  several  dif- 
ferent sizes  and  types  of  machine.  Example :  Put 
tool  in  tool  post ;  remove  tool  from  tool  post ;  move 
head  along  rail,  etc. 

Complete  operation.  A  division  of  machine  work 
that  is  complete  in  itself.  It  is  made  up  of  one  or 
more  fundamental  operations. 

Job  or  Work.  The  combination  of  complete  opera- 
tions necessary  to  the  completion  of  the  work  in  a 
single  machine.  I^xample  :  Boring  a  cylinder;  plan- 
ing a  lathe  bed.  milling  the  teeth  of  a  gear. 

Right  hand  (of  a  machine).  That  portion  of  the 
machine  that  is  at  the  right  of  the  workman  as  he 
stands  in  front  of  and  facing  it. 

Left  hand  (of  a  machine).  That  portion  of  the  ma- 
chine that  is  at  the  left  hand  of  the  workman  as  he 
stands  in  front  of  and  facing  it. 

Analysis  of  the  Wokk 
The   taking  of  a   machine   time  study  consists  in 
analyzing  the  comjilete  operations  that   are  possible 
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on  a  nuu-hiiu-  and  (Ictcrmining  by  iiu-ans  of  a_  stop 
watch  tlic  lciii;lli  (it  time  required  for  the  perform- 
ance (if  eacli  nf  these  operations.  In  machine-shop 
jiractice  work  can  lie  divided  under  the  follo\vin<j 
heads: 

I.  Preparint;'  tiie  machint-  tn  recei\e  the  work 
(  from  normal  conditimi  i. 

J.      Landint;-  the  wurk  m  the  machine. 

},.  Scjuarin.t;.  levellnit;-  and  makin,L;-  the  work  run 
true. 

4.  llampin.i;  nr  dtherwise  securinj^  the  wnrk  in 
the   machine.-. 

3.      .'-settin.u    tiKils. 

("1.  .Mamiiulatinir  the  machine  tn  start  the  cut.  (In- 
cludes calipering  and  gaging). 

7.  Machining — that  is,  removing  metal. 

8.  Manipulating  the  machine  at  the  end  of  the 
cut. 

0.  Remoxing  the  tools. 

10.      Removing   the   clamps   and    securing   devices. 

II.  Removing  the  work  from  the  machine. 

12.  Restiiring  the  machine  to  its  ncn-mal  condi- 
tion. 

In  jirepaiing  instructicm  cards  and  pre<letermining 
rates  for  a  job  the  fdregoing  seepience  is  also  fol- 
lowed. 

In  time-studv  wnrk  a  normal  condition  is  assumed 
for  each  machine.  This  normal  condition  is  that 
which  will  enable  it  to  accommodate,  without  change, 
the  greatest  number  of  jobs  that  will  come  to  it  in 
the  regular  work  of  the  shop.  For  instance,  in  the 
case  of  a  boring  mill  the  rail  will  be  left  at  a  certain 
elevation  above  the  table,  the  heads  at  either  end  of 
the  rail  and  the  rams  set  at  right  angles  to  the  rail. 
At  the  conclusiiin  of  each  job,  the  machine  should  be 
restored  to  its  normal  condition.  The  purpose  of 
this  restoring  to  normal  condition  is  to  facilitate  the 
setting  of  tasks  on  the  machine  liy  giving  the  man 
who  writes  the  instruction  cards  a  definite  starting 
point  in  laying  out  the  work.  As  will  become  ap- 
parent later,  a  large  percentage  of  the  time  involved 
in  most  machine  work  is  concerned  with  the  prepara- 
tion of  the  machine  for  the  work.  All  instruction 
cards  and  t;isk  times  will  be  inaccurate  if  the  ma- 
chine is  in  any  other  than  the  normal  Cdudition  when 
the  workman  commences  work  upon  it.  In  taking 
time  studies  also  a  normal  position  shnuM  lie  as- 
sumed fur  the  wiirkman — that  is.  the  inisition  in 
which  he  wnuld  (irdmarily  lie  fnund  at  the  cmnmence- 
ment  of  the  operation  in  question.  Thus,  in  ma- 
chining work  on  a  boring  mill,  the  workman  would 
naturally  take  his  place  at  the  end  of  the  cross-rail, 
and  this  position  would  be  his  nnrmal  ]iosition  for 
the  beginning  of  the  immediately  fnllnwing  opera- 
tion— that  is,  loosening  and  removing  clamps. 
Cl.vssific.ation  of  OPER.vnoxs 

The  various  items  of  the  classiticatinn  of  work  out- 
lined aboxe  may  lie  more  thoroughly  detnned  as  fol- 
lows : 

1.  Prcpariiifi  the  iiiachiiic  to  rccch-c  the  zi-ork.  This 
includes  all  adjustments  of  the  machine  necessary  to 
fit  in  for  the  receiition  of  work,  such  as  the  adjust- 
ment of  chuck  jaws,  the  removal  or  ])lacing  of  face- 
plates or  chucks,  the  adjustment  of  the  footstock,  etc.,  in 
the  case  of  lathes;  the  raising  of  the  rail,  the  move- 
ment of  the  heads,  etc.,  in  the  case  of  ]ilaners  and 
boring  mills;  and  similar  operations  that  can  read- 
ily be  called  to  mind  on  other  machines. 

2.  Landimi  the  work  in  the  machine.  This  item  in- 
cludes the  lifting  and  placing  of  the  work  in  position 


leady  for  clamping  or  (nherwise  fastening  in  the  ma- 
chine by  hand.  Or,  if  the  piece  is  too  heavy  to  be 
moved  by  hand,  the  attaching  of  slings,  and  hoisting 
by  means  of  block  and  chain  hoist,  pneumatic  hoist 
or  crane,  the  movement  or  traverse  of  the  work  to 
the  machine,  the  landing  of  it  in  jiosition  in  the  ma- 
chine and   the  remo\al  of  the  slings. 

3.  S(iiiuriin/,  lei-elliiifi  and  inakiiu/  the  zcurk  run 
true.  This  item  includes  all  operations  necessary  to 
make  the  surface  that  is  to  be  machined  conform  ap- 
pro.\iinately  to  the  path  of  the  cutting  tool. 

Squaring  involves  the  operations  necessary  to  lo- 
cate the  ]jrincipal  edge  of  the  work  i)arallel  to  the 
edge  of  the  table  or  to  the  [lath  of  the  cutting  tool 
where  one  or  the  other  has  a  reciprocating  motion. 
This  ojteration  is  necessary  principally  in  connection 
with  planers,  shapers  and  slotters. 

Levelling  involves  those  operations  necessary  to 
bring  the  working  surface  parallel  to  the  platen,  or 
table,  on  which  the  work  is  supported.  Work  is 
le\elle<l  nil  the  tables  of  planers,  boring  mills,  drill- 
ing machines,  shapers,  etc.  Although,  using  the 
term  in  its  strict  sense,  work  clamped  to  the  face- 
plate of  a  lathe  is  not  levelled,  nevertheless  the  op- 
erations iuNolved  in  locating  the  working  surface 
l)arallel  to  the  faceplate  are  the  same  as  when  the 
work  is  clamped  to  a  horizontal  surface,  and  so  such 
operations  in  lathe  work  are  pro]ierly  classified  as 
levelling. 

Making  work  run  true  involves  those  operations 
required  to  make  \vork  carried  on  centers,  or  sup- 
]iorted  on  a  rotating  surface  as  a  lathe  faceplate  or 
lioring  mill  table,  assume  the  same  axis  of  rotation 
as  that  of  the  machine  itself. 

4.  CUniipiii(/  or  otherwise  securing  the  vjork  in  the 
machine.  This  item  includes  the  tightening  of  chuck 
jaws  on  the  work,  placing  clamps  and  blocks  and 
tightening  the  bolts  and  nuts  that  hold  them  on  the 
work,  tightening  vise  jaws,  and  setting  and  making 
tirm  all  attachments  that  hold  the  work  in  ]iiisition 
for  the  cutting  operations. 

5.  Settiih/  tools.  This  item  includes  placing  and 
tightening  all  cutting  tools  in  the  tool  post,  or  tool 
block,  and  making  them  ready  for  work.  It  does  not, 
howexer,  include  the  manipulation  of  the  machine  to 
bring  tile  tocil  in  ])roper  position  wit!-,  relation  to  the 
\\(irk   to   begin    removing   metal. 

(1.  Manij^idatinti  the  machine  to  start  tlie  cut.  This 
item  iinohes  all  machine  movements,  including 
those  necessary  to  bring  the  cutting  tool  into  its 
proper  relation  to  the  ^^•ork,  and  the  preliminary  op- 
erations of  the  machine  necessary  to  turn  short 
lengths  on  c_\  lindrical  work,  and  so  obtain  the  space 
necessary  for  calipering  to  ascertain  whether  or  not 
the  tool  is  in  the  correct  jiosition.  It  also  comprises 
the  starting  of  the  actual  machining  operation  by 
throwing  in  the  feed  mechanism  at  the  beginning  of 
the  cut,  and  releasing  it  at  its  completion. 

7.  Machinimj.  This  item  in\olves  only  the  removal 
of  metal,  and  has  little  or  no  relation  to  the  time  in- 
vohed   in   machine  movements. 

8.  Manipidating  the  machine  al  the  end  of  the  cut. 
This  item  includes  the  fundamental  o])erations  neces- 
sarv  to  disengage  the  cutting  tool  from  the  work  and 
to  bring  it  to  a  ])Osition  where  it  can  be  removed  or 
reset  for  another  cut.  In  general  it  is  the  rexerse  of 
item  '). 

().  Remorin;/  the  tools.  This  item  includes  the  ele- 
ments required  to  loosen  the  device  holding  the  tool 
m  i)lace  and  to  remove  it  to  the  tool  stand.  In  gen- 
eral it  is  the  reverse  of  item   s. 
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10.  Rcmovuuj  tlic  ckiml^s  and  securing  dei-iccs.  In 
ijcneral  this  item  is  the  reverse  of  item  4,  except  that 
the  elements  are  performed  in  reverse  order. 

11.  Removing  the  zvork  from  the  machine.  The  ele- 
ments involved  here  are  the  same  as  those  involved 
m  item  2,  excepting;  that  they  are  performed  in  the 
reverse  order. 

12.  Restoring  the  machine  to  its  normal  condition. 
The  operations  comprised  in  this  item  are  practically 
identical  with  those  comprising  item  i,  but  in  addi- 
tion it  includes  the  operation  of  cleaning  the  entire 
machine. 

Time  studies  in  which  the  various  elements  are 
classified  as  above  permit  of  the  widest  use.  For 
instance :  The  same  studies  on  clamping  may  be 
applied  to  several  different  types  of  machines.  \Vork 
may  be  held  with  U-clamps  on  the  platen  of  the 
planer,  or  table  of  the  boring  mill,  drilling  machine 
or  shaper.  It  makes  no  difference  what  machine  is 
involved,  so  long  as  the  character  of  the  work  to  be 
clamped  and  the  relative  conditions  are  the  same. 
The  time  for  clamping  should  be  uniform. 

Another  example  is  calipering.  The  time  required 
to  caliper  a  ijiece  of  work  depends  but  little  upon  the 
machine  in  which  the  work  is  placed,  but  does  de- 
pend very  largely  upon  the  size  of  the  work  itself. 
Studies  on  calipering  in  one  class  of  machine  are 
cquallv  applicable  to  other  types. 

Again,  in  hoisting  and  landing  it  makes  but  little 
difference  whether  the  work  is  landed  in  the  machine 
on  centers,  or  lowered  in  position  on  the  table.  The 
weight  and  distance  a  piece  is  to  be  moved  will  make 
(|uite  a  difference,  and  time  studies  on  hoisting  and 
landing,  therefore,  are  classified  first  with  respect  to 
the  method  of  handling — whether  by  hand,  chain, 
pneumatic,  or  electric  hoist,  or  crane — second,  with 
respect  to  weight  and.  third,  with  respect  to  the  dis- 
tance moved.  Classified  in  this  manner  the  differ- 
ent groups  of  time  studies  can  be  combined  one  with 
another  to  fix  the  time  required  for  practically  every 
class  of  work.  There  will,  of  course,  be  necessary 
additional  time  studies  peculiar  to  the  machine  in 
which  the  work  is  placed.  That  is,  in  addition  to 
studies  of  hoisting,  landing,  calipering,  etc.,  ap])lica- 
ble  to  all  classes  of  work,  there  must  be  studies  in 
machine  manipulation  for  the  different  machine  tools, 
such  as  lathes,  planers,  millers,  shapers,  drilling  ma- 
chines, etc..  and  studies  of  tool  setting  for  these 
various  machines. 

Ax.VLYSIS   OF    THE   GiSHOLT    BORIXG    MlU. 

These  general  considerations  being  understood,  we 
may  now  examine  the  method  of  analyzing  a  ma- 
chine time  study.  The  time  studies  forming  the  sub- 
ject of  subsequent  articles  were  made  by  first  divid- 
ing the  operations  on  Gisholt  boring  mills  into  their 
fundamental  operations  such  as:  i.  I'rei)aration  of 
the  machine,  including  oiling,  raising  and  lowering 
the  rail,  swivoling  the  ram,  changing  ])osition  of  the 
tool  post,  etc.  2.  Manijjulation  of  the  machine,  in- 
cluding rapid  travel  of  the  head  and  rail,  revolving 
of  the  turret,  operating  speed  and  speed  gears,  etc. 
3.  Landing  work  on  the  machine.  4.  Clamping  work. 
5.  Setting  and  starting  cuts  which  include  some  ma- 
chine mani])ulation  already  stated  in  2,  and  some  ma- 
chine elements  not  stated  elsewhere.  The  studies 
were  made  on  a  series  of  machines  ranging  from  30 
to  84  inches  in  size,  and  all  of  the  operations  outlined 
were  studied  on  each  machine. 

Each  of  the  fundamental  oi)erations  comprised  in 
the     foregoing     sul)-(li\  isif)ns     was     analyzed     int<i     its 


most  elementary  motions  and  the  sequence  of  op- 
erations from  start  to  finish  as  revealed  by  this  an- 
alysis was  tabulated.  An  example  of  this  is  a  study 
made  on  the  turning  of  chuck  jaws  end  for  end.  The 
elements  are  as  follows : 

1.  Obtain  wrench  from  tool  stand. 

2.  Loosen  two  f/^-inch  setscrews  in  first  jaw. 

3.  Remove  jaw  from  slot. 

4.  Clean  slot. 

5.  Turn  jaw  end  for  end  and  re-enter  it  in  slot. 

6.  Set  jaw  to  line  on  table. 

7.  Tighten  two  j-s-inch  setscrews  in  jaws. 

8.  Turn  table  120  degrees. 

9.  Loosen  two  j'^-inch  setscrews  on  second  jaw. 

10.  Remove  jaw  from  slot. 

11.  Clean  slot. 

12.  Turn  jaw-  end  for  end  and  re-enter  it  in  slot. 

13.  Set  jaw  to  line  on  table. 

14.  Tighten  two  j-s-inch  setscrews  in  jaw. 

15.  Move  table  120  degrees. 

16.  Loosen  two'-^'s-inch  setscrews  in  third  jaw. 

17.  Remove  jaw  from  slot. 

18.  Clean  slot. 

19.  Turn  jaw  end  for  end  and  re-enter  it  in  slot. 

20.  Set  jaw  to  line  on  table. 

21.  Tighten  two  ?,s-inch  setscrews  in  jaw. 

22.  Return  wrench  to  tool  stand. 

Combining  Oper.\tiqns 
It  has  been  shown  in  a  previous  paragraph  that 
fundamental  operations  can  be  combined  one  with 
the  other  to  give  a  complete  tabulation  of  the  opera- 
tions involved  together  with  the  time  required  for 
any  job.  In  the  boring-mill-studies  presented  in  sub- 
sequent articles,  the  following  operations  have  been 
considered  as  fundamental  to  a  boring  mill. 

1.  Preparation.  Oil,  raise  and  lower  rail,  swivel 
head  to  angle,  remove  from  and  replace  tool  post  or 
bar  in  ram,  raise  or  lower  tool  post  in  ram,  set  chuck 
jaws  on  table,  remove  chuck  jaws  from  table. 

2.  Landing.  On  centers,  by  hand;  on  centers,  by 
hoist ;  in  chuck,  vertical,  by  hand :  in  chuck,  vertical, 
by  hoist ;  in  chuck,  horizontal,  by  hand,  in  chuck, 
horizontal,  by  hoist:  on  table  or  platen,  by  hand; 
on  table  or  platen,  by  hoist ;  on  table  in  \'-blocks, 
bv  hand;  on  table  in  V-blocks,  by  hoist;  in  vise,  by 
hand  ;  in  vise,  by  hoist ;  on  arbor,  by  hand ;  on  arbor, 
l)y  hoist. 

3.  Squaring,  levelling  and  making  work  run  true. 
In  chuck,  in  chuck  and  steady  rest,  on  centers,  on 
platen,  on  faceplate. 

4.  Clamping.  Clamping  work  in  chuck  jaws,  clamp- 
ing with  C-clami)s,  clamping  with  goose-neck  clamps, 
removing  work  from  chuck  jaws,  removing  U-clamps, 
removing  goose  neck  clamps. 

5.  Setting  tools  in  post.  Set  tools  in  tool  post  in 
right-hand  head  for  cut  on  outside  diameter:  (a) 
Round  nose  roughing  tool,  (b)  .square  finishing  tool. 
Set  tools  in  tool  post  in  right-hand  head  for  cut  on 
face:  (a)  Round  nose  roughing  tool,  (b)  square  nose 
finishing  tool.  Set  tool  in  tool  post  in  left-hand  head, 
tools  set  for  cut  on  outside  diameter:  (a)  Round  nose 
roughing  tool,  (b)  square  nose  finishing  tool.  Set 
tools  in  tool  post  in  left-hand  head,  tools  set  for  cut 
on  face:  (a)  Round  nose  roughing  tool,  (b)  square 
nose  finishing  tool. 

The  following  are  common  to  many  types  of  ma- 
chines, and  must  be  used  in  pre])aring  instruction 
cards  for  boring  mills,  planers,  sha]>ers,  drilling  ma- 
chines, etc. 

6.  Manipulation.  Change     position     of     head,     start 
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motor,  stop  motor,  start  tabic,  stop  table,  change  feed 
gears,  change  speed  gears,  ratchet  head  back. 

It  should  be  noted  that  items  8  to  12,  inclusive,  un- 
der the  preceding  head  "classification  of  operations" 
are  also  fundamental  operations,  being  the  reverse 
of  those  given  immediately  above  as  applying  to  a 
boring  mill. 

Elementarv  Times 
A  word  of  explanation  is  in  order  at  this  point  in 
legard  to  the  time  set  opposite  the  elementary  items 
in  the  tables  that  follow.  It  will  be  observed  that 
in  some  instances  the  time  is  given  to  four  decimal 
places  of  a  minute,  although  the  stop  watch  that  was 
used  in  taking  the  studies  was  subdivided  to  read 
only  to  two  decimal  places.  The  results  of  all  of 
our  computations  were  plotted  to  a  large  scale  on 
cross-section  paper  and  smooth  curves  drawn  from 
which  the  values  appearing  in  the  tables  were  read. 
The  scale  adopted  in  drawing  these  curves  was  so 
large  that  it  was  easily  possible  to  read  to  four  places 
of  decimals.  In  making  up  the  tables  of  fundamental 
and  complete  operations,  however,  the  limits  of  prac- 
tice and  of  common  sense  were  borne  in  mind  and 
final  results  are  given  only  to  o.oi  minute.  It  should 
be  remembered  that  the  results  given  in  these  arti- 
cles were  obtained  under  the  conditions  of  a  scientific 
investigation  in  which  greater  refinements  were  pos- 
sible than  are  either  necessary  or  desirable  in  or- 
dinary shop  practice,  for  this  reason  also  some  of 
the  figures  were  carried  to  four  decimal  places. 

{To  be  continued) 


for   itiae   CosH   Accoimtant 
Bf  George  W.  Hamilton 

IT  is  an  indisputable  fact  that  within  the  past  five 
or  six  years  a  new  profession  has  pushed  itself  into 
American  manufacturing  life.  A  few  years  ago  no 
one  had  ever  heard  of  a  "cost  accountant,"  but  today 
most  of  the  foremost  newspapers  and  technical  maga- 
zines present  the  manufacturer's  need  for  such  men. 

The  old  type  of  conservative  manufacturer  who  be- 
lieved that  any  cost  system  was  too  expensive  to  install 
and  operate  is  fast  disappearing,  and  the  demand  for 
adequate  and  up-to-date  cost  systems  is  becoming  more 
and  more  apparent.  There  is,  therefore,  a  recognized 
need  for  cost  accountants,  but  is  there  a  recognized 
position  in  the  factory  personnel  for  the  qualified,  prac- 
tical, cost  accountant? 

Before  that  recognized  position  can  be  discussed,  a 
thorough  understanding  of  what  is  implied  by  cost  or 
factory  accounting  is  necessary.  Cost  accounting  does 
not  reach  the  end  of  its  tether  in  a  ledger,  or  in  a  set 
of  stores  records ;  it  means  much  more  than  the  compu- 
tation of  employees'  earnings  or  an  unrelated  analysis 
of  wages ;  goes  beyond  the  initial  stage  of  collecting 
labor  and  material  costs  data,  and  should  present  to  the 
executive  body  something  more  valuable  than  the  aver- 
age monthly  statements,  which,  although  very  interest- 
ing and  highly  ornate,  have  no  practical  reference  to 
the  vital  issues — sales,  costs  and  production. 

Science  of  Cost  Accounting 

What,  then,  is  this  hitherto  dormant  science  of  cost 
accounting?  You  will  find  a  multiplicity  of  answers 
in  any  of  the  standard  works  of  the  better  known  emi- 
nent authors,  but  the  average  busy  manufacturer  can 
seldom  find  the  time  or  force  the  inclination  to  dissect 


and  digest  the  technical  terminology  indulged  in  by  most 
of  the  professional  writers.  Even  granted  the  time  and 
inclination,  how  many  already  sadly  harassed  manu- 
facturing executives  will  attempt  to  apply  the  theories 
or  develop  the  results  accruing  from  any  one  cut  and 
dried  system? 

In  simple  language  then,  the  factory  cost  system 
must  be  concise  and  practical,  it  must  be  an  orderly 
collection  of  logically  related  principles  and  facts 
worked  out  in  monetary  values.  It  must  show  exact 
prime  costs;  i.  e.,  labor  and  material,  with  the  over- 
head expense  or  burden  applied  departmentally  and 
absorbed  in  the  cost  of  the  product.  A  monthly  state- 
ment of  profit  and  loss  should  be  compiled,  showing  the 
profits  from  operation,  according  to  classes  of  products 
if  necessary.  The  system  should  present  periodically 
reasons  for  decreases  in  production,  increases  in  cost, 
and  with  the  profit  and  loss  statements  an  inventory 
value  of  materials,  crude,  finished,  and  in  process. 

What  the  .Accountant  Must  Know 

To  accomplish  these  ends  an  intimate  knowledge  of 
accountir.g  principles  and  procedure  is  necessary.  It 
will  be  seen,  therefore,  that  the  individual  in  charge  of 
the  f<:ctory  clerical  department  must  be  primarily  an 
accountant  in  the  highest  and  truest  sense  of  the  term. 
He  must  be  able  to  develop  scientifically  a  burden 
scheme  to  be  incorporated  in  and  form  an  interwoven 
element  of  the  accounting  practice  of  the  enterprise. 
He  must  be  capable  of  devising  and  installing,  if  de- 
sired, such  methods  as  will  increase  production  and 
decrease  costs — an  incentive  wage  system  for  instance. 
.His  must  be  an  unmistakable  knowledge  of  what  con- 
stitutes factory  expense;  the  discrimination  between 
depreciation,  repairs  and  obsolescence  falls  to  his 
charge.  The  cost  accountant  must  be  relied  upon  for 
all  manner  of  statistical  reports;  the  correct  classifi- 
cation of  labor  and  material  must  be  done  under  his 
supervision.  As  the  responsibility  of  costing  plant  re- 
pairs, betterments  and  additions  is  his,  he  should  enjoy 
the  confidence  of  the  factory  manager.  If  new  units 
of  product  or  changes  in  design,  size  or  finish  are  con- 
templated, his  department  must  be  notified  of  the  pro- 
ject so  that  suitable  arrangements  can  be  made  to  ac- 
cumulate the  cost  of  the  new  line  01  the  proposed 
changes. 

The  up-to-date  factory  accountant  will  develop  an 
intimate  knowledge  of  the  various  operations  necessary 
to  produce  the  articles,  consequently  he  should  be  com- 
petent through  that  practical  understanding  to  schedule 
the  production  and  route  it  through  the  required 
processes. 

The  payroll  of  necessity  is  made  up  under  his  guid- 
ance and  through  that  branch  of  his  responsibilities  an 
intimacy  with  the  operators  is  fostered  in  a  slight  de- 
gree. He  must  have  the  confidence  of  the  foremen  and 
v/orkmen,  be  alert  to  their  many  idiosyncrasies,  and  be 
able  to  ferret  out  the  causes  of  labor  unrest. 

Should  Not  an  Account.\nt  Be  Next  to  the 
Manager? 

These  are  only  a  few  instances  of  the  heavy  responsi- 
bilities of  the  modern  cost  accountant.  It  is  natural 
to  assume  that  the  factory  is  governed  by  a  factory  man- 
ager or  w'orks  superintendent.  Wlnat  is  more  natural 
than  to  expect  that  the  cost  accountant  will  rank  in  the 
high  command  next  to  that  executive?  The  manufac- 
turer's urgent  need  for  factory  information  other  than 
the  average  superintendent's  general  summary  suggests 
it,  the  accountant's  capabilities  qualifying  him  for  that 
recognition,  and  his  responsibilities  demand  it. 
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Many  faclors  are  noii;  compelling  factory  managers 
to  consider  and  plan  for  the  proper  handling  of  boiler 
coal.  This  article  discusses  both  machinery  and  eco- 
nomics. Sez-eral  new  devices  and  methods  are  de- 
scribed including  ''silo"  coal  bunkers,  weighing  lorries, 
conveying  scales  and  a  rotary  "grizzly."  A  careful 
comparison  is  made  of  the  operation  costs  of  flight 
conveyors,  belt  conveyors  and  pivoted  bucket  convey- 
ors. 

Mr.   Reginald  Trautschold  Itas  spccialiced  in  power- 

MoDERx  Coal  Handling  for  the  Factory  Power 
House 

THE  economic  problem;  which  has  faced  the  spe- 
ciaHst  in  the  handhng  of  fuel  for  the  manu- 
facturer's power  house  during  the  past  few 
\ears,  has  not  been  very  different  from  that  confront- 
ing every  other  constructor.  Equipment  has  about  dou- 
bled in  price,  steel  construction  has  soared  to  unprece- 
dented heights  as  pertains  cost,  concrete  and  masonry 
work  become  expensive  and  lumber  scarce,  while  the 
greatly  curtailed  labor  supply  commands  higher  and 
higher  wages.  At  the  same  time,  the  need  of  adequate 
coal  storage  and  economy  in  the  cost  of  handling  the 
coal  from  the  point  of  supply  at  the  manufacturer's 
yard  to  its  final  disposition  on  the  grates  of  the  all  im- 
portant steam  generators  have  been  made  more  impera- 
tive than  ever  by  the  scarcity  of  coal  and  its  high  price. 

The  coal  scarcity  has  made  an  adequate  coal  re- 
serve of  the  utmost  importance  to  every  manufacturer, 
and  its  high  cost  necessitates  that  the  fuel  be  handled 
about  the  plant  as  economically  as  possible.  This  con- 
dition has  tended  to  make  more  general  the  mechanical 
handling  of  coal,  for  no  plant,  large  or  small,  can  now 
afford  to  pay  the  price  of  manual  handling.  The  impor- 
tance thus  focused  on  the  question  of  coal  handling 
has  resulted  in  radical  changes  in  the  methods  employed 
to  store  the  coal  supply  and  to  feed  it  to  the  boilers. 
So  effective  have  been  these  changes  that  it  would  be 
little,  if  any,  exaggeration  to  claim  that  today  a  boiler 
plant  for  a  large  manufacturing  power  plant,  exclusive 
of  its  steaming  equipment,  could  be  erected,  furnished 
with  adequate  coal  storage  facilities,  and  equipped  with 
a  complete  system  of  conveying  mechanisms  for 
handling  the  coal  from  the  point  of  receipt  at  the  yards 
to  the  furnace  grates  for  less  money  than  the  most 
efficient  layout  of  ante-bellum  days.  This  too,  in  spite 
of  to-day's  high  cost  of  equipment,  materials  and 
labor. 

Such  remarkable  result  has  been  made  possible  by  a 
trip  back  to  the  farm  and  the  adoption  of  certain  farm 
methods,  but  before  considering  the  latest  developments 
in  coal  handling  and  storage  for  the  factory  power 
house,  it  is  of  interest  to  review  briefly  the  changes 
in  power-house  operation  which  have  so  intimately  af- 
fected the  problem  of  handling  the  coal  supply. 

OvERHE.AD  Coal  Bu.vkers 

The  advent   of   the  mechanical   stoker   was   the  one 

factor  which,  prior  to  the  recent  development,  had  the 

greatest  effect  upon  coal  handling  and  storage  methods. 

Overhead   storage  bunkers   running  the  length  of   the 


plant  design,  machine  design  and  factory  economies. 
From  1898  to  1911  he  held  positiotis  of  designer,  super- 
intendent of  construction,  chief  engineer  and  sales 
manager  zcith  several  U'ell-kno-d'n  manufacturing  firms, 
including  Sprague  Electric  Company.  Marine  Engine 
and  Machine  Company,  Henry  R.  U'orlhington,  Arnold 
Sewing  Machine  Company,  Robins  Conveying  Belt 
Company  and  the  Intercontinental  Engineering  Com- 
pany. Since  191 1  he  has  practiced  as  a  consulting  en- 
gineer. 

boiler  batteries  and  located  so  that  coal  could  be  drawn 
directly  to  the  various  stokers  or  to  conveniently  lo- 
cated floor  piles  adjacent  to  the  boilers  for  hand  tiring 
was  the  obvious  development.  Steel  bunkers  were  at 
first  almost  universal,  but  when  the  high  cost  of  such 
construction  was  better  appreciated  the  use  of  sus- 
pended bunkers  of  reinforced  concrete  construction  be- 
came more  general.  Usually  the  bunkers  were  installed 
within  the  boiler  building,  built  over  the  boiler  battery, 
in  an  elevated  position  across  the  boiler  aisle  or  sus- 
pended over  the  aisle,  and  this  necessitated  a  tall  and 
expensive  building  construction,  if  large  storage  space 
was  to  be  provided.  It  also  added  to  the  difiiculfies  of 
securing  proper  ventilation  and  light  for  the  boiler 
room.  However,  the  construction  had  certain  merits  of 
convenience  and  represented  a  considerable  advance 
over  the  outside  coal  pile  from  which  the  coal  had  to 
be  transported  to  the  grates  as  it  was  required. 

The  convenience  of  feeding  the  stokers,  etc.,  by 
gravity  resulted  in  the  saving  of  much  coal  handling, 
but  not  so  much  as  was  at  first  anticipated,  for  in  everj- 
boiler  battery  there  are  always  certain  boilers  which 
are  used  more  continuously  than  others  or  which  de- 
mand a  greater  supply  of  coal.  The  result  is  that  as 
the  coal  reserve  in  the  elevated  bunkers  lowers  it  be- 
comes more  difficult  and  finally  impossible  to  feed  the 
grates  by  gravit\.  Either  it  is  necessary  to  trim  the 
bunkers  periodically  or  else  take  coal  from  supplied 
bunker  sections  and  convey  it  to  the  boilers  which  can- 
not be  fed  by  gravity.  This  handicap  led  to  the  installa- 
tion of  traveling  coal  lorries,  propelled  or  power 
driven,  for  bringing  the  coal  from  the  more  remote 
coal  spouts.  The  use  of  coal  lorries  was  stimulated 
through  their  convenience.  The  weigh-lorries — an  im- 
proved form,  is  a  device  by  which  the  coal  can  be  ac- 
curately and  conveniently  measured  before  being  fed 
to  the  stokers,  so  that  in  tiie  efficiently  operated  power 
plant  all  coal  is  so  handled  and  the  direct  gravity  spout 
feed,  if  retained,  is  only  used  in  the  case  of  emergency. 

The  overhead  coal  bunkers  were  supplied  with  coal 
by  any  of  the  ordinary  conveying  and  elevating  sys- 
tems. The  coal  was  elevated  b>-  bucket  elevator,  skip 
hoists,  hoisting  towers,  inclined  belt  conve\ors,  etc.,  and 
distributed  over  the  bunkers  by  triiiper  lines,  flight  con- 
veyors, bucket  carriers,  etc.  The  jiivoted  bucket  car- 
riers for  elevating  and  distributing  the  coal  to  the  bunk- 
ers and  also  to  collect  the  ashes  from  beneath  the  grates 
and  elevate  them  to  an  overhead  ash  hopper  from  which 
they  could  be  chuled  to  wagons  or  freight  cars  for  sub- 
sequent disposal  was  a  scheme  of  considerable  popular- 
itv.     Such  an  installation,  in  spite  of  its  rather  ineffi- 
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cicnt  coiiMimplion  of  power  and  the  high  cost  of  e(|uip- 
inent  had  a  number  of  advantages  to  recommend  it — 
jjarlicularly  for  the  comparatively  small  power  house. 
In  larger  plants,  more  di\erse  equipment  usually  gave 
Iiromise  of  greater  econom_\-  and  some  quite  elaborate 
systems  were  evolved. 

Such,  in  brief,  re])resented,  until  a  few  years  ago, 
about  the  most  efficient  methods  of  handling  and  stor- 
ing coal  for  the  factory  power  house,  (^f  course,  .some 
svstems  of  conveying  et|uipment  were  more  efficient 
and  economical  than  others,  as  they  are  at  the  present 
time.  As  carriers,  the  belt  conveyor,  with  its  surprising 
capacit\-  and  economx'  in  the  u.se  of  power,  handled 
more  coal  at  less  expense  than  any  other  s\stem,  for 
the  comparativel}'  short  transportation  distances  neces- 
sitated in  a  factory  power  house  and  its  surrounding 
I'-rojierty;  a  fact  well  worth  noting. 

(  )rTSIDE    Co.VL    liuXKERS 

The  change  to  the  latest  coal  storage  scheme  was  not 
made  all  in  one  jump,  the  location  of  the  coal  storage 
bunkers  without  the  power  house  building  forming  an 
important  intermediate  development.  These  bunkers 
were  quite  similar  to  those  suspended  over  the  aisles 
between  batteries  of  boilers  and  were  either  of  steel  or 
reinforced  masonry  construction.  They  were  sujiplied 
with  coal  much  in  the  same  manner  as  the  inside  bunk- 
ers, except  that  the  pivoted  bucket  carrier  system  for 
handling  both  coal  and  ashes  was  !iot  feasible  unless 
the  boilers  were  grouped  in  batteries  along  the  outer 
wall  of  the  boiler  building.  Coal  lorries  for  distribut- 
ing the  coal  to  the  various  boiler  units — mcidenth' 
weighing  the  coal  in  transit  became  a  necessary  ad- 
junct to  such  coal  storage,  for  the  direct  gravitx'  spout 
stoker  feed  was  impractical  by  reason  of  the  expense 
attendant  upon  locating  the  bunkers  at  elevatimi  suffi- 
cient  for  gravit}'  feed. 

The  very  decided  adxantage  of  permitting  a  much 
lower,  lighter  and  cheaper  boiler  house  building — a 
one-story  affair — was  secured  in  this  general  tvpe  of 
construction,  but  the  relative  cost  of  such  bunker  con- 
struction would  be  unduly  great  in  these  days  of  high 
building  costs.  For  a  large  modern  factory  plant,  the 
necessary  steel  bunker  capacity  would  cost  close  to  S50 
]  er  ton  of  coal  storage  space,  while  for  a  bunker  of  re- 
inforced masonry  the  cost  would  be  nearly  half  a.s 
great — say,  in  the  neighborhood  of  $20  per  ton  capac- 
ity. These  approximate  figures  will,  of  course,  varv 
considerably,  but  they  are  t\pical  and  represent  the 
average  cost  of  a  number  of  outside  bunkers  built  quite 
recently.  In  connection  with  these  general  estimates, 
one  (|uite  reliable  peculiarity  deserves  notice.  The  cost 
of  the  supporting  structure  for  the  bunkers  is  very 
nearly  the  same  as  the  cost  of  the  bunkers  themselves. 

Though  these  outside  bunkers  are  supplied  with  coal, 
;'S  a  rule,  in  ways  similar  to  those  resorted  to  for  charg- 
ing inside  bunkers,  the  results  sectu'ed  by  the  use  of 
shuttle  belt  conveyors  has  been  so  uniformly  satisfac- 
tory that  this  adaptation  of  the  belt  conveyor  is  coming 
into  much  more  general  use  than  formerly.  The  scheme 
is  not  new,  having  been  used  for  years  in  charging 
coal  pockets.  It  consists  essentially  of  a  comparativelv 
short  reversible  belt  conveyor  mounted  on  a  movable 
supporting  structure  of  the  nature  of  a  truck,  b\-  which 
the  belt  conveyor  may  be  extended  in  either  direction, 
manually  or  by  power  automatically.  The  coal  is  ele- 
vated and  delivered  to  the  shuttle-conveyor,  two-wav 
feeding  chute  at  a  point  about  midway  of  the  lengtli 
cjf  the  bunker  to  be  charged.  This  shuttle  convexor, 
which  in  such  an  installation  needs  to  be  about  half  as 
long  as  the  coal  bunker,  in  order  to  reach  all  storage 
parts  with  its  end  discharge,  is  extended  so  as  to  dis- 


charge wherever  desired  in  one  half  section  of  the 
bunker  and  then,  by  reversing  its  direction  of  travel, 
the  other  half  section  of  the  bunker  can  be  supplied 
with  coal  over  the  other  end  pulley.  Xot  onl\  can 
such  a  shuttle  conveyor  serve  a  bunker  about  twice  its 
length,  but  the  e.xpensive  tripper  lines  or  "fixed  dump" 
constructions   required  to   discharge  a   fixed  belt   con- 


Fir:.      I.      WEIGH-LORKIES     tHAKGKL)     FRu.M     .AN      uVtKHt-Jil)     BUXKER 

IIELIVERING    TO    BOn.ER    ROOM    FLOOR 

The    high    and    expensive   boiler    room   construction    due    to   the    overhead 

hunkers    is    quite    a]>l)arent. 

veyor  along  its  length  are  avoided.  The  economy  rep- 
resented by  this  simple  construction  is  marked.  The 
cost  of  a  shuttle  conveyor  to  serve  a  bunker  is  but  40 
to  50  per  cent,  as  great  as  that  of  a  tripper  line  con- 
\'eyor  extending  the  full  length  of  such  bunker. 

TiiF-  ^lu)  Stor.vge 
Journeving  now  to  the  farm,  the  latest  development 
in  coal  storage  will  be  noted  in  the  silos  the  farmer 
employs  for  his  corn  or  grain.  These  deep  cylindrical 
bins  on  stilts,  which  revolutionized  the  construction  of 
grain  elevators  in  the  we.st,  have  solved  the  problem  of 
economic  and  convenient  coal  storage  and  give  every 
indication  of  also  revolutionizing  power-house  construc- 
tion. The  fact^that  an  upright  cylindrical  tank  has  a 
maximum  volumetric  capacity  for  the  surface  area  of 
its  sides  is  no  new  discovery — the  form  has  been  util- 
ized for  \ears  for  water  and  gas  tanks — nor  is  there 
anything  new  in  the  knowledge  that  side  strains  are 
minimized,  permitting  much  thinner  walls  than  if  the 
tank  was  horizontal,  but  it  is  a  new  form  to  adopt  for 
coal  storage.  Obviously,  a  silo  of  reinforced  concrete 
can  be  erected,  not  only  with  a  minimum  amount  of 
material,  but  more  economically  for  forms,  labor  and 
time  than  any  other  shaped  bunker  of  equal  capacity. 
Once  the  supports  have  been  erected,  a  silo  of  several 
hundred  tons  coal  capacity  can  be  poured  by  a  few  la- 
borers in  a  remarkabh'  short  time.     A  svstem  of  mov- 
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ing  forms,  but  a  few  feet  in  height,  can  l)e  emploxed 
and  the  pouring  of  the  concrete  carried  forward  con- 
tinuously. As  the  forms  rise  slowly,  the  exposed  con- 
crete is  firm  enough  to  stand  unsupported,  while  that 
poured  in  at  the  top  is,  of  course,  quite  jjlastic. 

The  thickness  of  the  silo  walls  (reinforced  concrete) 


FJG.    2.      WEIGH-I.ORRV    CHARGED    FROM    AN    CJUTSinE    STORAGE    DELIV- 
ERING   DIRECTLY   TO    THE    STOKER 
The    low,    well    lighted    and    comparatively    cheap    construction    of    boiler 
room   made  possible   hy   outside   bunker   storage   is   well    illustrate  1. 

is  made  one-fiftieth  of  the  diameter  of  the  silo  (with  a 
minimum  thickness  of  seven  inches  )  ;  the  bottom  of  the 
eilo  is  made  flat,  and  the  dead  storage  space  at  the 
bottom  is  compensated  for  by  sur-charging ;  and  if  sup- 
porting posts  are  more  than  2~,  feet  in  height  ( above  the 
ground  level )  it  is  cheaper  to  make  them  of  steel  than 
of  reinforced  concrete.  The  cost  of  the  silo  sui^ports  is 
;-,pproximatel\-  the  same  as  that  of  the  silo  tank,  so  a 


(OAllNC;     STATION      AT     CROXTON     TERMINAL, 
ERIE    RAILROAD 
veying    P.elt    Company,    New   York.      .Silo    Contrac- 
'ng  and    Engineering  Company,   New   \  ork. 

pretty  close  estimate  of  the  cost  of  the  completed  silo 
may  be  arrived  at  if  a  jirice  for  jilain  reinforced  con- 
crete work  i)er  unit  is  known. 

The  expensive  sujiixn-ting  structures  of  the  silo  arc 
necessitated  bv   the   fact    that    weigh-lorries,   which   .nre 


leally  nothing  more  than  fairly  commodious  traveling 
weighing  hoppers,  discharging  through  bottom  spouts 
directly  into  the  stokers,  or  else,  through  the  longer 
spouts  necessary  for  ample  clearance  for  the  passing 
lorry,  to  piles  on  the  boiler  room  floor,  ha\e  to  pass 
under  the  bottoms  of  the  silos  to  obtain  their  charges 
from  bottom  silo  gates,  or,  if  the  silos  discharge  directly 
to  the  stokers  or  floor,  they  have  to  clear  the  roof  of  the 
one-story  boiler  building. 

The  weigh-lorries  run  on  oxcrhcad  tracks  and  in 
the  larger  sizes  are  operated  by  attendants  riding 
in  cages  that  form  part  of  the  lorry  construction, 
much  as  heav}-  traveling  cranes  arc  operated.  Smaller 
lorries  may  dispense  with  the  operator's  cage  and 
be  guided  by  hand  from  the  ground  or,  as  is  the  case 
in  some  of  the  most  apjiroved  lorries  of  limited 
ca])acity,  be  electrically  controlled  from  switches 
cijuveniently  located  for  each  boiler  attendant.  Their 
convenience  and  effectiveness  is  very  marked.  In 
one  large  installation,  employing  man-controlled 
weigh-lorries,  one  lorry  with  its  traveling  attendant 
of  one  man  cares  for  boilers  of  60,000  kilowatts.  That 
is,  one  man  weighs  the  coal  and  feeds  boilers  aggregat- 
ing a  capacity  of  60,000  kilowatts. 

Pioneer  Coal  Silos 
Obviously  suitable  as  are  silos  for  power  house 
coal  storage,  the  first  coal  silos  were  constructed  for 
locomotive  coaling  stations,  and  for  some  of  the 
recently  built  retail  coal  pockets.  One  of  the  most 
efficient  examples  of  silo  construction  is  the  coaling 
station  of  the  Erie  Railroad  at  the  Croxton  Termmal 
recently  completed.  The  illustration  of  this  station. 
Figure  3,  shows  three  400-ton  silos,  29  feet  in  diam- 
eter by  30  feet  in  height,  charged  by  a  system  of 
belt  conveyors  leading  from  a  track  hopper  to  which 
the  coal  cars  discharge.  The  general  scheme  for 
retail  coal  pockets  is  very  similar,  except  that  the 
silos  do  not  have  to  be  carried  on  quite  such  high 
su])ports,  can  frequently  be  grouped  more  com])actly. 
and  the  design  and  arrangement  of  the  coal  handling 
equipment  suited  to  local  conditions. 

Silos  for  F.-\ctory  Power  Pl.\xts 
The  silo  construction  of  coal  storage  for  the  fac- 
tory power  plant  differs  in  no  way  from  that  for 
locomotive  coaling  stations  or  retail  coal  pockets, 
l>ut  their  location  is  governed  by  the  type  of  boiler 
building,  the  methods  employed  for  charging  ^he 
stokers  or  supplying  the  coal  to  the  grates,  and  the 
kind  of  fuel  fired — whether  a  straight  coal  or  a  mix- 
Uire  of  anthracite  and  bituminous. 

With  a  one-story  boiler  building — the  economic 
construction  which  makes  the  silo  coal  storage  su- 
perior to  any  other  type  of  fuel  bunker,  representing, 
;.s  it  does,  a  very  considerable  saving  in  building 
cost — the  silos,  though  necessarily  carried  on  heavy 
supjiorting  structures,  are  usually  built  apjiarentiy 
upon  the  roof  of  the  building,  like  so  many  large 
water  tanks.  If  the  plant  is  o])cratcd  on  only  one 
kind  of  fuel,  the  line  of  silos,  should  there  be  a  num- 
ber of  them  as  is  customary,  follows  the  boiler 
battery  lines  to  secure  the  convenience  and  economy 
of  charging  the  stokers  by  gravity. 

In  large  plants,  where  a  mixture  of  coals  may  be 
advantageously  fired  or  where  weigh-lorries  are  used 
exclusively  for  feeding  the  stokers,  the  silos  can 
frequently  be  locate<l  to  better  .idvrintage  a  short 
distance  away  from  llic  boilei-  luiildiiig,  but  so  situ- 
ated as  to  be  about  e(|uidistant  from  the  most  remote 
boilers,  in  order  to  minimize  the  travel  of  the  weigh- 
lorries.      \'arious    grades    of    coal    may    be    accommo- 
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dated  in  the  different  silos  and  mixed  in  the  weigh- 
lorries  as  such  transporters  are  charged.  When  this 
arrangement  is  advisable,  the  silos  should  be  built 
in  compact  groups  of  four,  six  or  nine,  as  the  space 
enclosed  by  four  tangent  silos  furnishes  a  storage 
space  equivalent  to  approximately  one-third  of  that 
of  one  of  the  silos  and  at  practically  no  expense,  for 
the  expense  entailed  in  extending  the  bottoms  oT 
the  silos  over  this  enclosed  space  is  lost  sight  of  in 
the  bill  for  the  silos  proper. 

Another  advantage  of  the  silo  construction  is  that 
in  plants  employing  a  vacuum  system  or  a  steam  jet 
for  disposing  of  the  ashes  from  the  grates,  the  space 
enclosed  by  abutting  silos  or  a  chamber  within  a 
silo  may  be  used  as  a  storage  pocket  for  the  ashes. 
Also  in  installations  where  the  silos  follow  the  line 
of  the  boiler  batteries  and  are  charged  with  a  pivoted 
bucket  carrier  also  disposing  of  the  ashes,  a  com- 
partment in  one  of  the  silos  may  be  used  as  an  ash 
bin. 

Charging  the  silos  presents  no  unusual  conditions, 
for  any  type  of  coal  handling  equipment  suitable 
for  other  varieties  of  bunker  constructions,  coal 
pockets,  etc.,  can  be  used — the  choice  governed  by 
local  conditions  or,  as  is  too  often  the  case,  by  the 
]:)ersuasive  arguments  of  the  conveying  machinery 
salesman — but  reclamation  is  by  either  direct  gravity 
discharge  or  through  the  agency  of  weigh-lorries. 
The  latter  method  possesses  the  advantage  of  pro- 
viding an  accurate  measure  of  the  coal  consumed  by 
the  various  boilers  and  wields  a  powerful  influence 
in  economic  fuel  consumption.  At  the  same  time, 
the  weighing  of  the  coal  as  fired  has  stimulated  the 
practice  of  weighing  the  coal  put  into  storage,  so 
that  an  accurate  record  of  input  and  output  is  main- 
tained in  many  of  the  modern  factory  plants — in 
fact,  the  practice  has  become  almost  as  general 
among  manufacturers  as  among  the  central  stations, 
whose  profitable  operation  is  so  dependent  upon  the 
efficiency  with  which  fuel  is  consumed :  its  latent  energv 
transformed  into  kinetic — their  jiroduct  being  virtuallv 
f.  direct  product  of  the  fuel  burned. 

AuTOM.ATic  Weighing  Devices 
A  very  substantial  economy  can  be  realized  in 
measuring  coal  input  by  weighing  the  coal  as  it  is 
being  transported  and  delivered  into  storage,  and 
devices  for  accomplishing  this  form  a  valuable  ad- 
junct to  the  systems  for  coal  handling  in  the  up-to- 
date  factory  power  house.  Two  such  mechanisms, 
operating  on  entirely  different  principles,  are  deserv- 
ing of  special  attention,  as  the  accuracy  with  which 
they  calibrate  is  rapidly  winning  for  them  a  place 
among  the  requisites  of  a  modern  coal  handling 
plant.  One,  the  Merrick  weightometer,  employs  me- 
chanical principles  for  recording  the  amount  of  ma- 
terial carried  on  a  belt  conveyor,  bucket  elevator,  or 
other  continuous  transporting  mechanisms ;  while 
the  same  service  is  performed  by  the  electric  con- 
veyor scales  by  a  system  of  electrical  resistance  con- 
trol for  a  dynamo  whose  voltage  is  maintained  pro- 
portional to  the  speed  of  the  carrier  travel.  Both  of 
these  continuous  weighing  devices  are  extremely 
sensitive  and  accurate  to  within  a  fraction  of  one 
per  cent. 

The  Merrick  weightometer.  Figure  4,  consists 
essentially  of  a  pair  of  weighing  levers,  connected  to 
a  scale  beam — much  on  the  principle  of  the  ordinary 
platform  scale — from  which  a  short  section  of  the 
carrier  is  suspended.  The  weight  of  the  load  on 
this  suspended  section  of  conveyor,  regardless  of  its 


distribution,  is  counterbalanced  by  a  float  in  a  bath 
of  mercury.  A  variation  in  the  load  carried  by  the 
conveyor  raises  or  lowers  the  float  in  the  mercury, 
which  motion  is  transmitted  to  a  totalizing  me- 
chanical integrator  by  a  connection  from  the  end  of 
the  scale  beam.  The  travel  of  the  carrier  is  also 
transmitted  to  the  integrator  from  a  pulley  or 
sprocket  driven  by  the  return  run  of  the  conveyor, 
the  product  of  the  two  factors  affecting  the  integra- 
tor— weight  and  speed — causing  its  recording  mem- 
ber to  register  continually  the  weight  passing  over 
the  carrier.     Tlie  volume  of  coal  passed  over  the  con- 
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FIG.    4.      .MERRICK    WEIGHTOMETER    WITH    SIDE    OF    CASING    REMOVED 
Built  by   Merrick   Scale   Mfg.   Company,   Pas=aic,   N.   J- 

veyor  is  indicated  by  a  register  calibrated  in  tons 
or  other  convenient  units,  and  a  magnetic  counter 
can  be  installed  to  duplicate  the  reading  of  the  scale 
legistered  at  any  other  desired  point,  as,  for  instance, 
in  the  superintendent's  ofiice. 

The  electric  conveyor  scale.  Figure  5,  also  utilizes 
a  short  section  of  the  conveying  mechanism  sus- 
pended from  scale  beams,  but  in  somewhat  different 
fashion.  A  short  length  of  the  carrying  section  of 
the  conveyor  is  suspended  on  one  side  of  the  fulcrum 
and  a  corresponding  length  of  the  return  run  from 
the  scale  beams  on  the  opposite  side  of  the  fulcrum. 
This  construction,  when  the  carrier  is  delivering 
coal,  causes  the  tare  weight  to  be  automatically  de- 
ducted and  the  scale  self-balancing  against  the  actual 
load  carried.  A  cylindrical  plunger,  partly  immersed 
in  mercury,  counterbalances  the  load  on  the  carrier 
much  as  in  the  Merrick  weightometer,  but  the  re- 
cording of  the  load  carried  is  entirely  different.  The 
operation  of  the  apparatus  is  based  on  the  principle 
that  if  the  voltage  of  a  small  dynamo  driven  by  the 
suspended  section  of  the  carrier  is  maintained  pro- 
portional to  the  conveying  speed,  the  current  gener- 
ated can  be  made  to  vary  with  the  weight  of  the 
coal  passing  over  the  carrier.  A  rheostat  is  con- 
nected to  contact  points  in  the  mercury  column  and 
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as  the  mercury  rises  or  falls  with  the  displacement 
of  the  plunger  counterbalancing  the  weight  of  coal 
on  the  carrier,  the  resistance  through  the  rheostat 
changes  proportionally  and.  therefore,  the  current 
delivered  by  the  dynamo  is  directly  proportional  to 
the  load  passing  over  the  conveyor.  An  electric 
meter  calibrated  to  register  in  units  of  weight 
records  the  service  of  the  conveyor  and  can  be 
placed  in  any  convenient  location. 

Recext  Development  in  Co.al  Screening 

In  the  power  house  operating  on  soft  coal,  receiv- 


FIG.    5.      ELECTRIC    CONVEYOR    SC.\LES 
Electric  Weighing  Company,  New  York. 

ing  run-of-mine  shipments,  the  careful  screening  of 
the  coal  before  delivery  to  the  coal  "cracker"  has 
always  presented  more  or  less  difficulty.  Fines  in 
the  crusher  unnecessarily  reduce  the  capacity  of  the 
machine,  result  in  the  waste  of  power  and  represent 
so  much  useless  work.  \'ibratory  screens  and  ordi- 
nary grizzlies  do  not  perform  the  service  satisfac- 
torily unless  the  screening  plant  is  quite  elaborate, 
while  rotary  screens  have  too  limited  a  capacity  for 
effective  service  in  the  modern  power  plant,  but  the 
rotary  grizzly,  illustrated  in  Figure  6,  on  page  452,  would 
r.ppear  to  solve  the  problem.  This  grizzly  consists  of  a 
series  of  notched  cast-iron  discs  loosely  mounted  on 
a  succession  of  square  .shafts,  all  rotated  at  the  same 
speed  by  a  motor,  or,  when  the  grizzly  discharges  to 
a  piece  of  moving  equipment,  by  a  direct  drive  from 
the  conveyor.  The  play  of  the  discs  on  the  shafts 
is  sufficient  to  give  them  a  "wobbly"  motion  as  they 
revolve  and  this  develops  a  kneading  action  which 
thoroughly  separates  the  fines  from  the  coarse  coal, 
at  the  sarne  time  the  discs'  rotary  motion  carries  the 
large  coal  over  the  grizzly. 

These  rotary  grizzlies  when  feeding  directly  to 
the  crusher  are  customarily  mounted  at  an  inclina- 
tion  of   seven   degrees,   and   the   periphery   speed   of 


the  rotating  discs  made  that  at  which  the  lump 
coal  can  be  most  effectively  delivered  to  the 
"cracker"  for  the  machine  to  maintain  maximum 
output.  When  delivering  to  a  charging  conveyor, 
the  rotary  grizzlies  are  inclined  at  the  same  angle 
and  the  periphery  speed  of  the  discs  made  the  same 
as  that  of  the  conveN-or.  The  coal  is  thus  delivered 
at  the  speed  of  the  conveyor,  eliminating  all  shock 
of  impact  and  assuring  against  breakage. 

(JpER.ATi.NG   Costs  .\.nd   Economic   Selection   of 
Equipment 

A\  ith  the  present  abnormally  high  cost  of  convey- 
ing equipment,  the  labor  market  so  unsettled  and  the 
prices  of  all  supplies  changing  almost  over  night, 
any  elaborate  discussion  of  costs,  for  equipment  or 
operation,  can  be  of  little  value.  Nevertheless,  the 
importance  of  conveying  and  elevating  equipment  in 
economically  handling  the  coal  supply  for  the  factory 
power  house  is  now  so  great  that  added  interest  is 
given  to  the  economic  selection  of  the  advisable 
system  to  install.  The  average  factory  management, 
while  only  incidentally  interested  in  detailed  costs 
of  equipment,  data  on  the  amount  of  power  con- 
sumed by  various  types  and  sizes  of  conveyors,  etc., 
etc.,  is  chiefly  concerned  in  the  amount  it  may  be 
e.xpected  to  pay  for  handling  its  coal  supply  during 
the  year  by  this  or  that  system  of  conveying  ma- 
chinery. 

Though  itemized  costs  on  coal  handling  equipment 
cannot  be  presented  very  well  at  this  time,  a  suffi- 
cient amount  of  reliable  data  pertaining  to  cost  of 
operation  prior  to  the  abnormal  inflation  in  prices 
can  be  cited,  from  which  the  progressive  manufac- 
turer who  has  kept  in  touch  with  the  increases  in 
equipment  cost,  wages,  etc.,  can  form  a  trustworthy 
idea  of  the  cost  of  handling  his  annual  coal  supply 
by  certain  of  the  suitable  mechanical  systems. 

The  total  annual  cost  of  handling  the  coal  supply 
includes  three  classes  of  expense,  into  which  every 
expenditure  to  be  anticipated  can  be  grouped.  First, 
there  is  the  fixed  charge  account,  to  which  is  charge- 
able the  burden  of  interest  on  investment,  taxes,  in- 
surance, etc.,  and  such  allowances  for  depreciation, 
attendance,  etc.,  as  experience  has  shown  may  be  re- 
quired during  the  year,  irrespective  of  the  amount  of 
service  rendered  by  the  equipment — i.  e.,  tonnage 
handled.  The  second  account  includes  the  operating 
expenses,  other  than  those  for  power  or  incidental 
thereto  and  those  charged  to  "Fixed  Charges";  the 
third,  the  cost  of  power  and  all  expenses  entailed 
which  depend  upon  the  use  of  power.  Obviously,  the 
second  class  of  expense  depends  upon  the  tonnage 
handled,  while  "Power  Expenses''  are  affected  by 
bcth  the  tonnage  and  the  unit  cost  of  power. 

.■\lthough  there  are  numerous  systems  of  convey- 
ing machinery  which  could  be  employed  for  handling 
the  coal  supply,  and  many  more  combinations  of  such 
systems,  it  is  still  possible  to  divide  the  choice  of 
suitable  systems  into  a  few  types  which  are  compre- 
hensive and  t^'pical.  Two  distinct  services  are  re- 
quired of  nearly  every  coal  handling  installation,  i.  e., 
to  carry  the  coal  over  horizontal  stretches  and  to 
elevate  it.  Both  services  can  be  discharged  by  flight 
conveyors,  belt  conveyors  and  pivoted  bucket 
carriers.  Elevating  alone  can  be  most  cheaply  per- 
formed by  a  bucket  elevator.  The  ordinary  coal 
handling  proposition  of  the  factory  power  house, 
then,  calls  for  one  of  four  distinct  systems  of  con- 
veying equipment:  flight  conveyors,  belt  conveyors, 
pivoted  bucket  carriers,  or  a  bucket  elevator  in  com- 
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l)iii-itiiin  with  sonic  ty]ic  of  coii\r}-or  to  (iisti'ihute 
the  coal  to  storage,  whether  the  storage  be  of  the 
modern  coal  silo  class  or  overhead  bunkers. 


V  T  r  tr  t;  ir.TT 
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llli.    6.       KOBIXS    ROTARY    (IRIZZI.V 

As  t)iily  the  most  efficient  equipment  for  tlie  \ari- 
ous  systems  need  be  considered  in  a  general  dis- 
cussion, flight  conveyors  may  be  limited  to  the 
double  strand  type  with  roller  flights,  and  the  con- 
veying equipinent  required  when  employing  bucket 
elevators  to  elevate  the  coal  to  belt  conveyors.  Cer- 
tain limitations  are  also  necessary  in  the  systems 
which  render  tioth  elevating  and  conveying  serxices 
with  the  same  type  of  equipment,  so.  in  a  straight 
flight  or  belt  conveyor  system,  it  may  be  assumed 
that  on  the  average  there  is  a  rise  of  20  feet  in  each 
100  feet  of  travel,  and  that  in  a  pivoted  Inicket  car- 
rier installation  the  coal  is  elevated  a  foot  for  each 
three   feet   it   is   con\e\-ed   horizontally. 

Expressed  in  the  total  cost  per  ton-mile,  the  aver- 
age expense  for  handling  the  coal  sup]>ly  ]ier  \ear 
in  a  number  of  t_\])ica]  manufacturing  plants,  (li\ide<l 
int(_)  the  three  major  accounts,  is  given  for  flight  con- 
veyors, belt  conveyors  and  pivoted  bucket  carrier 
installations  in  the  following  table.  These  empirical 
values  include  all  expenses  chargeable  to  the  actual 
operation  of  the  respective  systems,  but  do  not  in- 
clude expenses  contracted  in  building  supporting 
structures,  etc.,  or  in  maintaining  such  ]iroperty  in 
good  repair,  and  interest  charges  on  erection  ex- 
penses are  not  included  under  "fixed  charges,"  as 
all  such  ex])enses  are  customarily  charged  agamst 
.general  j)Iant  maintenance. 

A  variable  factor  enters  into  the  pro])ortion  of 
"fixed  ch.irges"  carried  jier  ton-mile,  as  such  charge 
is  dei)endent  u])on  the  number  of  hours  per  vear  the 
coal  handling  system  is  in  actual  operation,  'i.  c.,  the 
total  charge  should  be  apportioned  to  the  total 
amount  of  coal  handled.  In  the  case  of  "power  ex- 
penses," the  unit  cost  of  power  is  segre:rated  as  a 
factor  subject  to  variation. 

In  the  case  of  a  combined  bucket  elevator  and 
licit  convenor  installation,  a  somewhat  dift'erent  ]iro- 
cedure  of  arriving  at  a  figure  for  the  annual  cost  of 


TABLE  I.— AN.XLIAL  OPERATING  COSTS  IX  DOLLARS 
PER  TON-MILE 

Fixed        Operating      Power 
Equipment  Charges       Expenses     Expenses 

Flight   Conveyors    ( inchidiiig 

20%   elevation)  I7-5/N  0.55  .S.30  Pc 

l^ielt     Conveyors      ( inchiiling 

JO/f   elevation)  109. 5/X  0.15  2.15  Pc 

Pivoted  Bucket  Carriers  ( in- 

chiding   ZiVi'U    elevation )         520.0/N  0.40  2.65  Pc 

X     ^  hours  per  year  equipment  is  in  operation 
I\-   ^  cost  of  power  per  horsepower 

handling  coal  over  the  combined  system  is  advisable, 
on  account  of  the  complicity  of  the  calculations  in- 
\olved  by  the  necessity  of  considering  two  distinct 
t}]ies  of  equi])ment.  In  fact  a  method  of  estimating 
based  on  proportional  comparisons  of  belt  conveyor 
calculations  gives  results  sufficiently  accurate  for 
forming  a  fair  idea  of  relative  costs. 

In  .'in  inclined  belt  conveyor  system,  with  the 
maximum  ]ir;ictical  angle  of  inclination,  about  93  per 
cent,  of  the  total  travel  of  the  belt  is  horizontal  and 
but  7  ])er  cent,  \ertical.  That  is,  for  a  belt  conveyor 
to  elevate  7  feet  it  would  have  to  traverse  a  horizontal 
distance  of  about  ij^  feet.  On  the  average,  it  costs 
about  one-third  more  to  elevate  a  given  distance  by  an 
inclined  belt  conve\or  than  it  does  by  a  straight  bucket 
elevator,  when  proper  credit  is  given  to  the  mechanical 
efflciencies  of  the  respective  systems,  costs,  deprecia- 
tion, labor,  power  consumption,  etc.  Three-quarters  of 
1,13  ]>er  cent,  of  the  total  cost  of  a  belt  conveyor  system 
of  ec|ual  coal  handling  capacity  will  represent,  then,  the 
total  cost  of  operating  the  bucket  elevator.  To  this 
figure  it  is  necessar\'  to  add  the  cost  of  operating  the 
distributing  belt  conveyor  of  the  combination  system. 
This  cost,  as  a  rule,  will  be  about  10  per  cent,  more 
than  the  7  per  cent,  of  the  total  belt  conveyor  system 
cost  not  considered  in  the  elevating  service.  This  ap- 
proximation method  of  reaching  the  annual  cost  of  a 
bucket  elevator-belt  conveyor  system  is  apt  to  favor  the 
combination  system  in  respect  to  cost  of  operation. 

An  example  or  two  of  the  use  of  these  empirical 
methods  of  arriving  at  total  handling  expenses  will 
establish  their  value.  It  may  be  assumed,  therefore, 
that  a  power  house  consumes  some  50,000  tons  of  coal 
a  vear  and  the  distance  of  the  extreme  end  of  the  pro- 
posed convex  ing  swstem  from  the  track  hopper,  or  point 
of  coal  suppl\-,  is  in  the  neighborhood  of  528  feet.  That 
r-,  the  coal  handling  proposition  entails  a  conveying 
service  of  5,000  ton-miles  per  year.  It  may  be  further 
assumed  that  coal  is  received  at  the  plant  ten  times  a 
}ear,  in  consignment  averaging  5,000  tons,  and  that  a 
coal  handling  s\stem  of  100  tons  per  hour  capacity-  is 
contemplated.  These  conditions  would  necessitate 
r^ctive  operation  of  the  coal  handling  system  some  500 
hours  per  year. 

Obviously,  either  a  flight  conveyor  or  a  belt  conveyor 
system  could  be  installed,  and  but  a  glance  at  the  pre- 
ceding table  will  indicate  that  the  cost  of  installing 
the  belt  conveyor  s\stem  ( initial  cost )  is  considerably 
the  heavier.  The  cost  for  service  during  the  \ear.  on 
the  other  hand,  materially  favors  the  belt  convenor  in- 
stallation.    See  Example  i. 

Should  the  proiierty  of  the  manufacturer  be  limited, 
or  local  conditions  necessitate  a  inore  compact  layout, 

E.viiiuplc  I.     Required: 

-\nnual  cost  of  handling  50,000  tons  of  coal  per  year 

over   a   flight   conveyor   system   and   over   a   belt   con- 

xeyor  system. 

Length  of  systems  528  feet  and  capacity  too  tons  per 

hour. 

Cost  of  power  2  cents  per  horsepower. 

Service,  50,000  X  528  H-  5280  =  5.000  ton  miles 

Hours  of  50,000  -=-  TOO  =  500  hr.  per  year 

Operation 
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I''light  Conveyor  System  Aiimial  Cost: 

5.000  (17.5  -^  500)  -r  0.55  X  5.000  +  5.30  X  5000  X 
o.oj  =  $3,455,  or  6.91  cents  per  ton. 

Belt   Conveyor   System   Annual   Cost : 

5.000  (109.5  -^  500)   —  0.15  X  5,000  +  2.15  X  5000  X 
0.02  =  $2,050,  or  4.10  cents  per  ton. 
E.vtiii!l<lc  J.     Required : 

Annual  cost  of  handling  50.000  tons  of  coal  per  year 

over  a  pivoted  bucket  carrier  system. 

Length  of  system  264  feet  and  capacity   100  tons  per 

hour.      Cost    of    power   2   cents    per    horsepower. 

Service,  50,000  X  264  -=-  5280  =  2.500  ton  miles 

Hours  of  50.000  -=-  100  =:  500  hr.  per  year 

Operation 

Pivoted    Bucket   Carrier   System   Cost; 

2.500  (520.0  -H  500)  +  0.40  X  2.500  +  2.65  X  2,500  X 
0.02  =  $3,733.  or  7.47  cents  per  ton. 
Example  S-     Required : 

.Annual  cost  of  a  combination  bucket  elevator  and  belt 
conveyor  system,  governed  by  the  conditions  of  Ex- 
ample I,  excepting  that  the  elevator  rises  directly  from 
the  track  hopper  and  discharges  to  the  distributing 
belt  conveyor. 

Elevator  Costs : 

2.050  X  0.93  X  0.75  =  $1430 

Conveyor  Costs : 

2,050  X  0.07  X  i-io  =     $158 

Annual  Cost  =  $1588,  or  3.17  cents  per  ton. 

location  of  the  track  hopper  in  closer  proximity  to  the 
power  house  might  make  the  installation  of  a  pivoted 
bucket  carrier  a  promising  solution  of  the  coal  handling 
problem.  In  such  a  case,  the  service  could  be  mate- 
rially cut — say  to  2,500  ton-miles  per  year — but  the 
ofierating  hours,  capacity  of  system,  etc.,  remain  the 
same.  The  cost  of  annual  coal  handling  with  such  an 
installation  would  be  I  see  E.xample  2  |  somewhat  more 
than  that  entailed  with  a  flight  conveyor  svstem,  and 
considerably-  more  than  the  belt  conveyor  installation. 
However,  the  ashes  of  the  plant  could  be  cheaply  han- 
dled bv  the  pivoted  bucket  carrier,  with  practically  no 


additional  expense,  other  than  that  for  power.  If  5,000 
tons  of  ashes  were  handled  jier  year,  this  would  mean 
they  could  be  put  in  the  ash  bin  at  an  e.xpense  of  but 
a  few  dollars  per  year,  power  commanding  a  price  of 
2  cents  per  horsepower. 

The  annual  cost  of  operating  a  combined  bucket  ele- 
\  ator  and  belt  conveyor  system  of  equal  capacitv,  basing 
calculations  on  proportional  comparisons  with  the  cost 
of  the  belt  conveyor  system,  would  be  in  the  neighbor- 
hood of  Si 600  per  year.     See  Example  3. 

The  foregoing  computations  are  all  based  on  costs 
current  in  the  days  preceeding  the  outbreak  of  the  war 
and  to  be  of  any  value  today  must  be  modified  to  meet 
existing  conditions.  At  present,  equipment  costs  ap- 
proximately double  what  it  did  before  the  war,  so  that 
the  "fixed  charges"  would  also  have  to  be  about  dou- 
bled. "Operating  expenses"  have  increased — say,  75 
per  cent. — so  the  cost  of  coal  handling  by  the  respective 
systems  today  would  be,  for  the  flight  conveyor  installa- 
tion, approximately  ^5,825  per  year;  for  the  belt  con- 
veyor, 83,771;  for  the  pivoted  bucket  carrier,  $6,016; 
and  for  the  combination  bucket  elevator  and  belt  con- 
veyor system  about  S4.512  per  year.  All  power  costs 
are  taken  as  having  increased  to  2}4  cents  per  horse 
power. 

The  examples  cited  are  not  intended  to  classify-  the 
respective  economic  values  of  the  different  coal  han- 
dling systems,  for  different  requirements  as  to  tonnage, 
distances  of  transportation  within  the  manufacturer's 
l^roperty,  cost  of  power,  etc..  might  show  quite  dift'erent 
rankings,  but  they  are  advanced  to  illustrate  the  use  of 
methods  whereby  the  manufacturer  without  an  intimate 
I'noyvledge  of  conveying  equipment  can  form  a  reliable 
opinion  of  the  best  system  to  install  for  his  particular 
coal  handling  problem. 
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Many  mamifactitring  plants  arc  facing  Ihc  r''"<'" '" 
of  handling  a  volume  of  inisccUancous  articles  by  me- 
chanical means.  The  author  lays  down  the  principle 
that  machinery  cannot  he  designed  to  handle  promis- 
cuous material,  and  then  shows  several  typical  installa- 
tions for  handling  classified  material  taken  from  rep- 
resentative industries. 

IT  is  absolutely  impossible,  and  I  say  this  without  the 
slightest  hesitation,  to  design  machinery  that  will 
successfully  handle  promiscuous  material.  A  great 
deal  of  time  has  been  spent  in  trying  to  yvork  out  some 
method  of  handling  freight  in  terminal  warehouses  and 
it  has  been  found  practically  out  of  the  question,  ex- 
cei)t  by  segregating  material  into  ai)proximately  uni- 
form sizes.  Where  material  is  to  be  handled  just  as  it 
comes  from  cars— that  is  all  sorts  and  sizes  of  ma- 
terials together— or  wliere  it  goes  from  a  factory  into 
cars  or  where  it  is  handled  around  the  factory,  the  only 
liractical  wav  to  accomplish  the  handling  is  to  put  the 
material  in  skips,  boxes  or  crates,  which  can  be  picked 
up  by  means  of  tel])hers  and  thus  transferred  from  point 
to  ()oint.  Such  unit  svstem  is  the  only  solution  so  far 
reached  to  the  jiroblem  of  handling  unsorted  material. 
Where  a  continuous  system  of  conveying  is  desired  the 
material  must  first  be  sorted  into  sizes.     It  makes  little 


!,  Jr. 

.Ml.  .A.  B.  Proal.  Jr.,  has  been  with  The  Robins  Con- 
vexing  Belt  Company  for  some  twenty-five  years  as 
engineer  and  expert  on  conveying  and  elevating  ma- 
chinery. During  that  time  he  has  been  the  responsible 
engineer  in  charge  of  many  of  the  largest  conveying 
and  elei-ating  machinery  installations  in  the  United 
States.  South   America.  Europe  and  South   Africa. 

dift'erence  to  the  conveyor  man  designing  a  layout  how 
much  the  packages  vary  in  weight,  provided  some  sort 
of  uniformity  exists  in  the  matter  of  size.  Once  prop- 
erly sorted,  material  may  be  handled  continuously  by 
a  great  many  kinds  of  endless  conveyors. 

Ax  L'xLo.ypiNG  .\Ni>  Kf.lo.\din(;  Cdxvkvor 
An  interesting  system  of  conveyors  has  been  yvorked 
out  for  the  American  Linseed  Company.  See  Figures 
1  to  5.  Flaxseed  in  bulk  is  received  from  boats  at  the 
dock  and  deliyered  on  to  an  800-foot  troughed  belt 
yvhich  carries  it  through  an  enclosed  gallery  to  the  mill. 
Here  the  raw  material  jiasses  through  various  processes 
and  the  meal  is  finally  pressed  into  cakes  for  reshij)- 
ment.  Reloading  the  vessel,  which  is  carried  on  while 
the  unloading  is  still  in  process,  is  accomplished  by  the 
.same  belt  conveyor,  the  pressed  meal  cakes  being  re- 
turned to  the  dock  on  the  flat  return  belt.    Thus  is  dou- 
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bled  the  effectiveness  uf  this  most  ef- 
fective type  of  con\eyiiig  apparatus, 
while  cost  of  oi)eration  is  increased 
practical!}'  not  at  all. 

For  transferring  the  oil  cakes  from 
upper  to  lower  floors,  inclined  chutes, 
discharging  onto  tablelike  sections  of 
ball-bearing,  gravity  roller  carriers 
are  employed.  These  receiving  car- 
riers, or  tables,  are  portable,  so  that 
the  oil  cakes  may  be  landed  wherever 
desired,  for  inspection  or  stacking. 

For  delivery  to  the  boats,  the  oil 
cakes  are  loaded  on  to  the  out-going 
return  run  of  the  long  conveyor  belt, 
via  a  slat  conveyor  which  carries  them 
up  a  slight  grade  to  an  inclined  feed- 
ing chute  of  the  spiral  type,  circling 
about  the  receiving  chute  at  which 
the  raw  flaxseed  is  delivered. 

Thus,  by  utilizing  a  long  belt  con- 
veyor, a  few  chutes,  a  simple  slat  con- 
veyor and  a  few  sections  of  standard 
gravity  roller  carriers,  125  tons  of 
flaxseed  per  hour  may  be  brought 
from  the  end  of  a  dock  to  the  mill,  a 
distance  of  over  one-eighth  mile,  pressed  into  cakes,  the 
oil  reclaimed  and  the  pressed  cakes  reloaded  on  boats 
for  reshipment,  all  vv'ith  practically  no  manual  handling. 

Inclined  Belt  Bucket  Elevator 

\\  here  materials  in  bulk  or  small  packages  are  to  be 
handled  from  one  level  to  a  higher  one,  the  inclined  belt 
bucket  elevator  may  often  be  used  advantageously. 
When  handling  loose  material,  the  buckets  pick  up  the 
load  and  the  supporting  belt  plays  little  part  other  than 
to  prevent  spilling  from  overcharged  buckets.  When 
small  packages  are  to  be  carried,  however,  the  belts  act 
as  the  principal  carrier  and  the  buckets  serve  simply  as 
cleats  to  prevent  anv  sliding  backward  of  the  packages. 


FIG.    I.      800  FOOT  BELT  CONVEYOR  FOR   H.\NDLIXG   FL.\XSEED     TO   .^ND  FROM    VESSELS 


sxirting  packages  and  delivering  them  to  different  points. 
One  such  installation  is  pictured  in  Figure  7.  Wagons 
of  unsorted  material,  such  as  is  collected  by  any  express 
company  about  a  city,  are  unloaded  along  the  tail  sec- 
tion of  a  400  or  500- foot  flat  belt  conveyor.  This  con- 
veyor runs  from  the  unloading  platform  to  a  weighing, 
billing  and  sorting  room  on  the  floor  above.  The  small 
packages,  those  not  exceeding  24  inches  in  size  or  40 
pounds  in  weight,  are  thrown  on  to  the  belt  conveyor 
which  is  provided  with  skirt  boards  running  its  entire 
length  to  prevent  the  packages  falling  off  in  flight.  The 
larger  packages  are  piled  on  the  delivery  platform  and 
are  subsequently  handled  by  trucks.  As  the  packages 
on  the  conveyor  reach  the  end  of  their  flight,  they  fall 
over  the  head  pulley  of  the  conveyor  on  to  a  revolving 


FIG.   2.      LINSEED  OIL  CAKES   RETURNIXG  TO  DOCK  ON   LOWER   RUN   OF 

CONVEYOR 

Troughed  Belt  Cirrying  the  Bulk  Flaxseed  is  shown  overhead 

The  buckets  may,  of  course,  act  as  containers  for  a  few- 
extra  packages.  .Such  an  installation  is  shown  in  Fig- 
ure 6. 

A  very  ingenious  piece  of  apparatus  has  been  in- 
stalled by  the  American,  Adams  and  Wells  Fargo  Ex- 
press Companies  in  their  buildings  in  and  about  New 
York,  Chicago  and  San  Francisco,  for  the  purpose  of 


INCLIXEIi  CHUTE   DELIVERING  ONTO   PORT.VULE   BALL   BEARING 
GRAVITY    ROLLER   TABLE 

cone  around  which  men  are  stationed  whose  duty  it  is 
to  pick  off  the  packages,  weigh  them,  bill  them  and  then 
drop  them  into  conveniently  placed  bins.  From  these 
bins  the  packages  are  packed  into  trunks  and  loaded  on 
movable  slat  conve\ors  for  delivery  to  the  trains  on  the 
floor  below. 

As  an  instance  of  the  saving  effected  by  the  installa- 
tion of  such  a  system  for  handling  and  sorting  pack- 
ages, it  is  interesting  to  note  that  during  the  rush  of 
the  Christmas  holidays  one  of  the  big  express  companies 
dispatched  packages  with  30  men  that,  previous  to  the 
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installation  of  this  equipment  could  not  have  been  han- 
dled by  less  than  300  men.  These  30  men,  with  the 
aid  of  such  an  installation  as  has  just  been  described 
disposed  of  as  high  as  12,000  packages  an  hour. 

Manufacturing  plants  of  many  kinds  might  find  the 
installation  of  a  scheme  of  this  character  of  great  value 
and  it  is  also  exceedingly  adaptable  to  the  necessities 
of  department  and  other  large  stores. 

The  Fl.-\t  Belt  Conveyor 

Cement  mills  offer  a  field  for  advantageous  use  of 
a  large  variety  of  conveyor  equipment.  Cement  in  bags 
is  most  suitably  carried  on  flat  belt  conveyors.  Finished 
cement  in  bulk  and  the  raw  ingredients  used  in  its 
manufacture  are  better  handled  by  troughed  belts. 
Where  wet  shale  or  marl  is  to  be  handled,  chain  or 
flight  conveyors  are  found  most  efficacious,  while  for 
handling  the  clinkers  at  such  plants,  gravity  bucket  con- 
veyors are  nearh-  always  used. 

In  any  such  installation,  in  fact  in  any  conveying 
proposition,  where  manual  handling  or  assistance  in 
handling  may  be  needed,  the  elevation  of  the  conveyor 
is  frequently  of  as  much  importance  as  the  service  the 
conveyor  performs.     For   instance,   in   the  illustration 


BELT    BUCKET    ELEVATOR    FOR    HANDLING    LOOSE     MATERIAL 
.^ND  SMALL  P.'^CK.^GES 


showing  the  handling  of  cement  bags  to  be  loaded  onto 
freight  cars,  Figure  8,  the  elevation  of  the  conveyor 
is  such  that  in  stacking  the  bags  on  the  freight  cars, 
a  minimum  amount  of  handling  will  be  required.     The 


ROTATING   CONE   FOR   SORTING   BUNDLES    RECEIVED    FROM    IN- 
CLINED   PACKAGE    BELT    CONVEYOR 


bags  pass  from  the  end  of  the  conveyor  to  an  inclined 
leading  plank  whose  inclination  may  be  altered  to  de- 
liver the  bags  of  cement  at  any  elevation  from  the  car 


FLAT    BELT    CONVEVOK     ]I   ,.111   ,'-     1-- 
MILL  DIRECTLY    TO  CARS 


FIG.   5.      OIL  CAKES   DELIVERED   TO  BOTTOM    STRAND   BELT   CONVEYOR 
WHILE  MATERIAL  IS  DISCHARGING  FROM    UPPER  STRAND 


floor  level  to  about  that  of  a  man's  shoulders.     Much 
back  breaking  work  is  thus  avoided. 
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1  Iaxdlixg  I'RoMisci/ors  Matekial 

Tlie  last  illustration,  Fig-ure  y,  de])icls  what  is  proba- 
bly the  most  successful  attempt  to  handle  promiscuous 
material  by  conveying  machinery.  It  is  a  typical  view 
of  what  is  going  on  every  day  at  one  of  the  ash  disposal 
plants  about  New  York  City.  Unsorted  material  is 
certainly  being  handled  here  with  some  degree  of  suc- 
cess upon  a  tiat  belt  conveyor  protected  by  broad,  in- 
clined skirt  boards.  L!ut  excepting  in  a  refuse  disposal 
plant  such  service  could  have  little  demand.  However, 
the  illustration  well  exemplifies  [iromiscuous  material 
handling  under  unusually  favorable  conditions.  In  no 
industrial  establishment  would  such  heterogeneous  load 
be  countenanced,  }et  it  is  this  very  untidiness  and  con- 
glomeration which  makes  the  mechanical  handling  of 
the  refuse  possible.  The  smaller  and  heavier  refuse, 
which,  in  reality,  forms  the  major  part  of  the  load  car- 
ried liy  the  conveyor,  settles  on  the  belt  and  forms  a 
bed  nn  which  rides,  for  the  most  part,  the  more  varied, 
larger  rubbish.  Little  attempt  is  made  to  sort  this  rub- 
bish when  it  reaches  the  end  of  the  con\e\'or. 


scribed  will  be  of  particular  interest  to  firms  making 
standard  products,  and  not  now  able  to  ship  from  stock 
as  was  the  case  jjrevious  to  wartime  conditions. 


L'  such  a  con\ey(ir  should  pr(j\e  of  an\-  \;due  in  the 
average  industrial  plant,  the  handling  of  pr()miscu(.ius 
material  could  be  accomplished  mechanically,  but  if  such 
a  conveyor  does  not  find  a  field,  it  must  be  concluded 
that  promiscuous  material  cannot  be  successfully  han- 
dled liv  conveving  machinerv. 


By  }:,.  1',  -3p-idy 

Proditclion  EiijJiiiccr.  Canadian  IngcrsoU-Rand  Company 

t/^pSlIL  accompanying  form  was  devised  to  i)rovide 
i|  ipiick  and  complete  information  regarding  any 
order  for  standard  products,  or  otherwise,  so 
that  instead  of  having  to  go  to  several  sources  for  the 
information  the  whole  could  be  obtained  from  one 
sheet.  It  is  a  vital  point  now-a-days  to  be  able  to  make 
prompt  delivery  of  product,  so  we  must  ha\e  means 
of  maintaining  promised  delivery  dates.     The  form  de- 
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SCHKlJULE-RF-CORn-ROUTE     SHEET 

The  questions  that  surround  every  order,  those  that 
the  production  department  must  be  able  to  answer 
quickly  regarding  any  particular  part  are  usually : 

1.  How  man\-  are  on  order  from  customers? 

2.  How  many  are  in  process  of  manufacture? 

3.  How  many  are  in  stock  ? 

4.  When  will  we  ship  order  No ? 

5.  How  many  are  required  on  each  order? 
'1.     When  was  the  order  placed? 

7.     When    was  order   No filled  ? 

!^.  \\  hat  operaiions  are  \'et  unfinished  on  order  in 
process  t 

<).     At   what  machine  are  the_\'  now? 
10.     How  much  time  will  it  take  to  complete  the  whole 
lot  without  breaking  up  to  finish  a  few? 

All  of  these  questions,  and  more,  can  be  answered  by 
looking  up  this  sheet  which  is  onl\-  5x8  inches  in  size. 
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REVERSE     SIl'E     OF     SHEET     SHOWN     AROVE 

On  the  "Outstanding  Orders"  side  all  order  num- 
bers are  entered  with  the  date  vvhen  they  were  placed, 
and  the  number  of  pieces  on  each.  When  any  order 
is  completed  it  is  crossed  ofl:'  in  red  ink  and  the  date 
added.  The  first  four  columns  are  used  for  shop  manu- 
facturing orders,  the  number  of  pieces  being  as  high 
as  possible  for  quantit\-  production.  The  balance  of 
the  columns  are  used  to  enter  customers'  order  de- 
triils.  \{  onl\  a  part  of  the  order  is  shipped,  the  num- 
ber of  ])ieces  is  changed  to  show  the  balance. 

The  reverse  side  of  the  sheet  is  headed  "I^roduction 
Route  Sheet."  The  name  of  the  part  and  shop  locate 
the  sheet  in  the  index.  The  standard  routing  of  op- 
erations and  the  machines  the  work  is  to  be  done  on, 
also  the  allowed  time  per  piece,  are  also  entered. 
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Iti  these  critical  days  we  must  conserve  efery  ounce 
of  energy  and  every  minute  of  producing  time.  Both 
men  and  machine  idleness  must  be  prevented.  This 
article  giz  es  in  detail  the  methods  adopted  in  the  plant 
of  the  H.  H.  Franklin  Manufacturing  Company,  Syra- 
cuse. Xeu!  York,  to  gain  the  necessary  facts  to  control 
and  reduce  idleness.     The  results  are  noteworthy. 

HA\  E  _\oii  e\er  \isited  a  large  manufacturing  plant 
and  noticed  the  idle  equipment?  Have  you  ever 
noticed  idle  workmen  and  realized  the  amount  of 
unproducing  capital  this  idleness  represents?  Are  there 
other  machines  of  the  same  class  which  are  over-bur- 
dened with  work?  Could  the  idle  machines  help  to 
bring  the  over-burdened  machines  to  schedule?  \\'here 
are  the  operators  for  these  idle  machines  ?  Are  the}-  pro- 
ducing according  to  their  ability?  Do  you  realize  that 
there  is  a  way  to  keep  this  idleness  at  a  minimum  ? 

Every  manufacturer  and  production  manager  should 
ask  himself  these  questions  and  find  out  what  his  an- 
swers would  be  if  some  one  should  ask  them  unexpect- 
edly. 

The  amount  of  lost  time  of  both  men  and  machines 
m  your  plant,  amounts  to,  What?  Can  you  answer  this 
question  off-hand?  Take  a  trip  through  your  plant  and 
try  and  estimate  what  this  apparent  insignificant  phase 
of  your  plant's  workings  amounts  to  in  dollars  and  cents. 

The  management  of  the  H.  H.  Franklin  INIanufactur- 
ing  Company  realized  what  this  idleness  amounted  to 
and  organized  through  their  employment  department 
ways  and  means  to  bring  it  to  a  minimum.  Their  efforts 
have  been  successful  and  I  will  outline  the  manner  of 
operation. 

"W'orking  without  a  plan  is  like  sailing  without  a 
compass."  With  this  maxim  as  our  guide  we  planned 
our  work  as  follows  : 

1.  -Survey  of  present  conditions. 

2.  Report  of  findings. 

3.  Recommendation    for    action    and    plan    for   or- 
ganization. 

4.  Organization. 

5.  Operation. 

6.  Report  of  results. 

The  production  manager  appointed  a  man  who  had 
training  along  mechanical  and  scientific  management 
lines  to  carry  out  this  plan ;  he  was  added  to  the  per- 
sonnel of  the  employment  department  under  the  super- 
vision of  the  employment  manager.  His  office  was  to 
be  "Balance  of  labor  and  production  clerk."  He  was 
instructed  to  spend  at  least  one  month  and  more,  if 
necessary,  on  his  survey  of  present  conditions  and  as 
much  time  as  necessary  to  obtain  results  on  the  balance 
of  the  plan. 

I.  Survey  of  Present  Conditions. 

Every  deparment  of  the  production  office  was  studied 
in  detail  as  to  its  management,  operation  and  relation 
to  other  departments,  with  special  emphasis  on  the  con- 
trol and  despatch  division.  .After  mastering  this,  shop 
conditions  were  studied,  foremen  and  workmen  vvere 
interviewed  for  their  opinions  as  to  present  conditions 
and  were  asked  for  suggestions  how  they  could  be 
improved. 


Mr.  William  L.  .Albro  entered  the  automobile  engi- 
neering school  of  the  H.  H.  Franklin  Mfg.  Co.,  as 
machitiist.  He  became  a  traveling  engineer  for  that 
firm  and  began  the  study  of  the  Taylor  system  of  man- 
agement. Later  he  was  transferred  to  the  production 
department  of  the  Franklin  Co.  to  install  a  system  to 
prevent  e.rcessive  idleness,  as  described  in  his  article. 

2.  Report  of  Findings 

There  are  four  main  causes  of  idleness  of  both  ma- 
chines and  men,  these  are  again  subdivided  as  to  more 
definite  causes  as  follows: 

A  machine  would  sometimes  sta\-  idle  for  days  and 
then  again  for  weeks  before  it  would  be  put  into  opera- 
tion. There  was  no  way  of  checking  back  to  see  if  this 
machine  could  help  out  some  other  machine  of  the  same 
kind  that  was  over-burdened  with  work.  Machine 
breakdowns  were  not  closely  checked  to  see  that  the 
machine  was  placed  back  into  operation  as  soon  as  pos- 
sible. If  it  was  for  '"man-cause,"  there  were  no  substi- 
tutes or  understudies  available  to  keep  the  machine 
running.  If  it  was  for  tool  troubles,  there  were  no 
means  of  determining  the  nature  of  the  trouble,  nor  any 
standard  remedy.  If  it  was  for  material  trouble,  there 
were  no  standard  remedies. 

Although  our  plant  has  been  operated  for  several 
years  past  under  scientific  management  principles,  and 
\\"e  felt  that  we  had  reached  a  relatively  high  standard 
of  efficienc}',  still  we  found  on  careful  investigation  that 
there  were  several  small  wastes  of  productive  time 
which,  when  considered  cumulatively  by  the  method 
hereinafter  described,  were  surprising  as  to  their 
amount  and  f requeue}'.  If  a  man  received  an  idle  time 
card  he  might  roam  about  his  department  for  a  long 
period  before  he  would  again  receive  a  job,  and  in  ex- 
ceptional cases  he  would  have  a  tendency  to  roam  about 
the  factory  to  visit  his  friends.  There  was  no  stand- 
ard procedure  when  a  man  went  idle  for  placing  him  on 
work  where  he  could  produce  according  10  his  ability. 
The  despatch  department  made  an  effort  to  place  the 
man  on  other  work  but  not  knowing  what  else  the  man 
could  do,  these  efforts  were  of  little  or  no  avail.  I 
have  seen  skilled  mechanics  filing  castings  and  burring 
bolts.  No  other  thing  will  discourage  a  skilled  me- 
chanic so  much  as  to  have  to  do  unskilled  work,  or  have 
to  do  a  bo}'s  job.  The  foreman  tried  to  place  the  idle 
men,  but  not  knowing  what  jobs  were  urgent  their  ef- 
forts were  of  no  avail. 

.A  machine  or  group  of  machines  might  be  chron- 
ically, over-burdened  or  might  have  excessive  idleness, 
vet  this  would  not  be  noticed  b\'  the  production  manager 
or  his  supporters,  due  to  the  fact  that  there  was  no 
chart  or  other  means  of  giving  a  graphic  condition  of 
burden  or  idleness,  therefore,  congested  points  would 
not  be  relieved  and  red  tags  (work  behind  schedule) 
would  pile  up.  Idle  machines  would  not  be  given  a 
chance  to  relieve  this  congestion.  The  amount  of  work 
behind  schedule  was  reported  in  a  lump  total,  so  no  one 
could  determine  exactly  what  parts  were  held  up,  or  on 
what  operation,  or  for  what  cause. 

There  was  no  absolute  method  of  proving  by  facts 
v.hv  or  when  new  employees  were  needed,  or  for  what 
machines  they  were  required. 
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3.        KliCQMMEXDATION     TOR     AcTION 

AND  Plan  of  Orgaxization 

It  was  recommended  that  an  idle 
machine  board  be  built  of  sufficient 
size  to  accommodate  24  sheets  of 
p-aph  paper  (  ii>i  x  17^4  inches), 
to  finish  both  sides  of  this  board  so 
that  the  graphs  of  last  month  could 
be  kept  up  for  reference,  and  that  a 
[ilatforni  be  constructed  so  that  the 
poster  could  reach  all  parts  of  the 
board. 

The  graphs  to  be  prepared  as  fol- 
lows : 

A.  Graph  sheets  to  be  purchased, 
size  1 13/2  X  I7'4  Inche-. 

B.  At  the  top  of  each  sheet  to  be 
p)laced  the  name  of  the  month,  sheet 
number,  and  above  each  square  the 
number  of  each  work  day  of  the 
month. 

C.  On  the  left  hand  margin  to  be 
placed  :  (  a  1  machine  group  name 
( thi<;  will  be  signified  b\'  symbol  as 
— .\.  I'.,  Full  Automatic);  (b )  ma- 
chine number  and  location  symbol 
with  leader  machine  in  first  place; 
(  c  I  one  line  between  machine  groups 
in  a  single  machine  class  to  be 
skipped,  and  three  lines  between  dif- 
ferent machine  group  classes;  (dl 
machine  classes  to  be  arranged  in 
alphabetical  order. 

D.  Information  as  to  machine  lo- 
cation and  groupings  to  be  procured 
from  the  machine  and  material  loca- 
tion book  which  is  kept  up-to-date 
by  the  tool  and  operation  depart- 
ment. 

E.  New  sheets  to  be  made  every 
month. 

F.  Sheets  ready  to  be  drawn  ofif 
the  board  to  be  placed  in  a  suitable 
book    in    numerical    and    monthly    0 
reference. 

^Machine  Burden 

A  form,  size  8x11  inches  is  to  be  printed  and  called 
the  "Red  Tag  Report,"  this  form  to  be  ruled  and  have 
spaces  for  machine  number  and  symbol,  number  of  red 
tags,  (work  behind  schedule)  number  of  regular  jobs, 
date  of  first  job,  and  date  of  last  job.  (See  Figure  i  ). 
Each  month  these  reports  are  to  be  prepared  by  the 
emplo_\ment  department  as  follows :  Using  duplicator 
ribbon  number  each  sheet  from  one  up,  place  in  col- 
umn for  machine  number  and  symbol,  the  number  and 
svmbol  of  each  leader  machine  in  each  group  to  be  ar- 
ranged as  on  the  idle  machine  board.  Have  a  sufficient 
number  dujMicated  to  last  one  month.  Deliver  these 
forms  to  the  despatch  department  which  will  deliver 
to  the  employment  department  not  later  than  9  a.  m. 
the  following  morning  a  complete  report  of  the  avail- 
able jobs  for  each  machine  group. 

Idle  Machine  Tickets 

Devise  a  form  in  duplicate  to  include  all  the  causes 
for  machine  idleness  as  mentioned  in  a  preceding  para- 
graph, so  that  it  will  be  necessary  only  to  check  the 
cause  for  idleness  that  fits  each  individual  case.  Name 
this  ticket  "Idle  Machine  Record ;"  reserve  space  for 
time  clock  records  so  that  the  elapse  of  time  shall  be 
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rder    for    future 


recorded ;  place  in  upper  right  hand  corner  space  for 
machine  number  and  .symbol  and  elapse  of  time  in 
hours  and  tenths ;  at  the  bottom  place  the  procedure 
tor  each  man  who  is  directly  concerned  and  space  at 

the  right  for  his  signature.   (See  Figare  2.  i 

Red  Tag  Analysis 

Devise  and  have  p>rinted  a  form  that  will  show  sheet 
number,  leader  machine  number,  number  of  machines 
in  group,  number  of  red  tags,  drawing  numbers,  num- 
ber of  parts,  operation  number,  lot  numbers,  number 
of  lots  and  their  dates.  This  analysis  is  to  be  drawn 
from  the  despatch  cage  every  week  to  give  a  synopsis 
of  the  amount  of  work  behind  schedule  and  tlie  exact 
stage  of  completion,  that  is,  where  it  is  and  how  near 
completion.  These  analyses  are  to  be  given  to  the  pro- 
duction manager,  his  assistant,  the  factory  superin- 
tendent, chief  inspector,  and  the  chief  stock  chaser,  as- 
a  guide  where  to  direct  their  most  earnest  effort.  A 
comparison  summary  of  this  report  is  to  be  made  each 
week  by  giving  the  total  of  red  tags  charged  against 
each  department,  opposite  these  totals  the  totals  of 
two  months  ago,  and  opposite  these  the  percentage 
gained  or  lost  shown  by  a  +  or  —  sign.  A  grand  total 
of  all  red  tags  in  the  factory  is  to  be  shown  and  its 
percentage  gained  or  lost  shown  by  the  —  or  —  sign. 
This  summary  will  be  a  key  to  direct  attention  to  the 
departments  which  are  lagging  behind. 
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Idle  Man  Ticket 

Use  the  present  form  which  is  constructed  similar  to 
the  idle  machine  record  but  of  different  color,  have  in- 
structions on  the  reverse  side  as  to  the  way  to  use 
them,  why  the\-  are  given,  and  the  time  limit  of  a 
sing-le  idle  time  ticket.     (See  Figures  3  and  4. ) 


- 

"*"■'""              .Tan^    26      10.40   AM. 

1918 

""syITbol 

/f  D  /^ 

'5S"=°                   Jan.    26      10.02   AM.    1918. 

m^E^ 

D   %  M 

IDLE   MACHINE  RECORD 

""tI"" 

HOURS      1            TENTHS 

7 

MACHINE 

TOOLS                                1 

/ 

Break-down 

Fixture  Lacking 

Under  Repair 

Fixture  Defective 

Power  Shuf-offs 

Supplies  Lacking 

Belt  Breakage 

Supplies  Defective 

Tool  Release  Lacking 

MAN 

MATERIALS                            | 

Absent 

Not  up  to  Machine 

No  Operator  Assigned 
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Up  but  No  Inst.  Card 
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■i^. 

MASTER  WORKMAN  -Verify  and  Return  to  Dispatch                    verified 
Cieth.                                                                                                           BY 

Xr-'^ 

DISPATCH  CLERK  Compare  and  when  agreed  send  to                 posted 
Emp    Dept   to  be  Posted                                                                            BY 

AK 

-IHLE    .M.ACHINE    TICKFT 


Idle  M.^n  Records 


Construct  on  graph  sheets  as  used  on  the  idle  machine 
board,  a  graph  curve  to  show  the  amounts  of  idle  time, 
separated  to  the  four  main  reasons;  tools,  machine,  ma- 
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■      FIG.    3— IIILE    M.\N    TICKET 

icrials,  instructions.  Construct  separate  curves  for 
each  department.  The  time  is  to  be  calculated  b)'  the 
week,  a  summary  made  and  the  totals  added  to  the 
graphs.  This  vvil'l  give  a  graphic  condition  of  the  idle- 
ness, the  department  it  is  most  pronounced  m  and  the 
cause. 


Processes 

Devise  and  print  a  questionnaire  to  give  the  em- 
ployee's name,  department  number,  address,  telephone 
number,  married  or  single,  nationality,  whether  or  not 
he  is  an  American  citizen,  different  languages  he  speaks, 
educational  record,  the  number  of  processes  he  is  capa- 
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FIG.    4 — C.\LSF.S    UF    M-\N    .'\.\D    MACHINE    IDLENESS. 

hie  of  performing  and  an  affidavit  from  his  foreman  as 
verification  of  all  the  facts.  All  processes  used  in  this 
factory  to  be  listed  with  a  space  for  the  length  of  time 
worked  as  follows : 

I  Yr.  I  Mo.  I  I  Yr.  |  Mo. 

Engine   Lathe  Opr.    j  I     Lo-swing  Opr.     I  I 

J.  &  L.  Opr.  !  I  I     Hd.  Screw  Opr.  I  | 

In  a  Rand  file,  cards  giving  man's  processes  are  to  be 
recorded  in  departmental  numerical  order.  These  pro- 
cesses are  also  to  be  cataloged  in  a  separate  file  under 
processes,  where  all  employees  who  can  operate  a  J. 
&  L.  will  be  cataloged  under  head  of  "J.  &  L.,"  all  men 
who  can  operate  an  engine  lathe  under  head  of  "Engine 
Lathe,"  etc.  If  it  is  necessary  to  shift  a  man  who  be- 
comes idle  to  another  job  we  know  from  the  Rand  file 
where  we  can  use  him  to  advantage,  or  if  we  need 
a  J.  &  L.  operator  on  quick  notice  we  can  refer  to  our 
cataloged  process  file  and  find  an  available  man.  By 
this  method  we  always  work  within  our  force  and  hire 
in  at  the  bottom  only  semi-skilled  or  unskilled  labor, 
thus  reducing  our  skilled  labor  turnover  to  a  minimum. 
In  times  of  work  fluxation  in  various  departments  we 
can  shift  surplus  labor  to  or  from  departments  with 
a  greater  degree  of  accuracy  and  discretion. 
4.    Organization 

The  plan  for  organization  was  approved  by  the  pro- 
duction manager  and  carried  out  as  outlined  above. 
5.     Operation 

.\.     Construct    an    idle    machine    board    as    outlined 

above. 

R.  Procure  idle  machine  tickets,  havmg  them  pnnt- 
cd  in  duplicate  alternating  white  and  yellow. 

C.  Instruct  the  despatch  department  when  a  ma- 
thine  goes  idle  to  issue  an  idle  machine  ticket,  mark 
cause  of  idleness,  send  white  copy  to  master  workman, 
post  yellow  in  machine  rack,  instruct  master  workman 
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to  verify  as  to  machine  number,  cause 
for  idleness,  and  return  to  despatch 
department,  the  latter  will  then  send 
to  employment  department  when 
agreed  as  to  cause  of  idleness.  The 
employment  department  will  post  this 
idleness  on  the  idle  machine  board  as 
follows:  (a)  Idleness  is  posted  un- 
der date  headings,  and  opposite  cor- 
responding machine  numbers.  (b) 
Idleness  is  shown  by  color  as  follows : 

Labor,         red 

Material,     black 


(c) 


Absence, 
Tools, 
Machine, 
On    completion 


yellow 

blue 

green 

of    posting 


the 


tickets  are  placed  on  tile  for  a  period 
of  two  months. 

D.  Construct  and  deliver  to  the  de- 
spatch department  the  red  tag  report 
blanks  as  outlined  above.  Instruct 
despatch  department  to  draw  off  a  re- 
port each  work  day  that  will  contain 
such  information  as,  the  number 
of  red  tags,  number  of  regular  jobs,  with  date  of 
the  first  and  last  job  of  each  machine  group  as  out- 
lined in  the  report.  These  reports  to  be  delivered  to  the 
employment  department  not  later  than  9  a.  m.  the  fol- 
lowing morning.  The  idle  machine  board  poster  will 
record  in  the  respective  square  opposite  the  leader  ma- 
chine and  under  the  correct  date,  the  number  of  red 
tags  in  the  right-hand  small  square  and  in  small  num- 
bers the  number  of  regular  jobs  above  the  left-hand 
small  square  with  the  two  dates  in  the  left-hand  small 
square.  After  posting,  the  report  is  turned  over  to  the 
idle  machine  board  supervisor  vvho  makes  the  necessary 
notes,  then  it  is  to  be  filed  for  a  period  of  two  months. 

E.  When  necessary  report  to  the  production  man- 
ager all  doubtful  cases  so  that  corrective  action  can  be 
taken. 

F.  Idle  man  tickets  are  to  be  handled  as  outlined 
for  idle  machine  tickets,  and  delivered  to  the  employ- 
ment department  not  later  than  9  a.  m.  the  following 
day.  The  time  limit  of  an  idle  man  ticket  is  one  hour 
and  if  at  the  end  of  that  time  the  man  is  idle,  the  de- 
spatch department  will  send  the  man  to  the  employment 
department,  which  will  consult  the  process  file,  and 
send  him  to  a  department  where  the  need  for  men  per- 
mits and  where  he  will  produce  according  to  hi?  ability. 
The  despatch  department  will  be  notified  by  a  tem- 
porary transfer  where  the  man  is  to  be  sent,  and  when 
production  conditions  require  the  man's  return  the 
despatch  department  will  notify  his  temporary  foreman 
ivho  will  send  him  back  to  his  regular  department.  Idle 
man  records  are  to  be  maintained  as  outlined  in  a  pre- 
ceding paragraph.  Reports  are  to  be  made  to  the  pro- 
duction manager  if  there  are  any  doubtful  cases,  or  if 
anv  department  has  an  exorbitant  amount  of  idle  man- 
time  charged  up  to  it. 

G.  When  it  becomes  necessary  to  change  the  sheets 
on  the  idle  machine  board  the  old  sheets  are  to  be  placed 
in  a  suitable  book  with  regard  to  months  and  sheet 
numbers. 

6.     Report  of  Results 

The  first  three  months  that  this  system  was  in  op- 
eration the  idleness  decreased  50  per  cent,  and  has 
i)een    steadily   decreasing   every   month.      An    absolute 
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CURVES    FOR    MONTH    SHOWING    WHKRE    .MEN    ARE   MOST   NEEDED 

check  on  red  tags  (work  behind  schedule)  is  made  pos- 
sible. Red  tags  are  kept  to  a  minimum  as  it  is  easy 
to  plan  a  re-routing  of  the  flow  of  work  to  the  machines 
which  are  idle  for  lack  of  work  or  are  not  heavily 
burdened.  It  gives  the  production  manager  a  graphic 
condition  of  the  entire  factory  at  all  times.  It  shows 
the  emploxment  department  where  the  need  for  men  is 
the  greatest.     See  Figure  5  plotted  for  a  typical  month. 

To  show  a  graphic  condition  of  the  work  behind 
schedule  in  the  entire  factory  we  compiled  all  the  data 
we  collected  on  red  tags,  and  plotted  curves  by  depart- 
ments using  a  different  color  for  each  department.  These 
curves  were  a\-ailable  at  all  times  to  all  persons  who 
were  concerned  in  reducing  factory  burden,  and  they 
acted  as  a  guide  where  to  concentrate  the  most  earnest 
efforts.  The  main  object  was  to  keep  the  lines  on  a 
downward  trend  and  to  keep  peaks  oft'  the  chart. 

From  time  to  time  the  idle  machine  charts  were  laid 
out  according  to  months  and  to  machine  groups,  to  give 
the  condition  of  each  individual  group  or  class  groups 
for  a  period  of  six  months  or  more.  Then  an  analysis 
was  drawn  oft"  which  included  all  the  factors  as  shown. 
This  shows  the  production  manager  vvhere  the  need  for 
e.xtra  equipment  exists,  where  exceisive  equipment  is 
located,  where  the  flow  of  work  is  uneven,  the  pre- 
vailing cause  of  idleness  on  certain  machines  or  ma- 
chine groups,  the  need  of  new  equipment  to  replace 
old  where  the  machine  is  constantly  going  idle  for  re- 
pairs, and  a  number  of  little  details  which  were  of  great 
assistance  to  the  production  manager  and  his  staff. 

The  production  manager,  his  assistant,  the  tool  and 
operation  department  heads,  foremen,  and  even  work- 
men consult  the  idle  machine  chart  daily  for  this,  that, 
or  the  other  reason,  proving  that  it  is  of  utmost  im- 
portance to  have  an  up-to-date  method  of  idleness  and 
burden  control  that  will  at  all  times  give  the  exact  con- 
ditions as  they  exist  in  the  shop,  whether  or  not  these 
conditions  are  improving  and  where  the  source  of  the 
trouble  is. 

At  this  critical  time  it  behooves  us  to  conserve  ever\- 
ounce  of  energ\-  and  every  minute  of  producing  time. 
This  plan  if  carried  out  faithfully  will  be  a  great  factor 
in  industrial  eflficiencv. 
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The  immediate  future  ivill  undoubtedly  see  the  locat- 
ing and  relocating  of  many  industrial  j'lants.  The  author 
explains  the  principles  behind  five  special  tests  that 
should  be  applied  in  making  a  selection,  and  from  his 
own  practice  shows  how  these  are  made. 

Mr.  L.  \V.  Schmidt  is  an  economist  with  international 


For  more  than  ten  years  he  vjas  in  charge 
of  a  bureau  in  London,  England,  to  assist  manufacturers 
in  the  development  of  foreign  commerce.  He  has  writ- 
ten extensively  on  economic  questions  affecting  Ameri- 
can industry,  and  is  in  charge  of  the  Research  Depart- 
ment of  the  Neii'  York  Economic  Se>~'ice  Bureau. 


MFORTANT    manufacturing    centres    are    not    the  these  buildings  have  been  given  up  because  they  proved 

result  of  coincidence  but  of  well  defined  economic  inaccessible.      Local    traffic,    railroad    communication, 

evolution.      It  may  be  a  coincidence  that  one  par-  main  streets,  were  favoring  other  localities  and  made 

ticular   factory   should  be  founded  by  an  enterprising  them  more  desirable  as  factory  sites, 

man  in  a  given  locality,  but  its:  continuous  prosperity  is  Accessibility  of  a  factory  site  may  afifect  the  plant 

onlv  possible  if  the  conditions  of  that  locality  favor  the  erected  thereon  both  from  a  national  and  a  purely  local 

existence  of  such  an  establishment.     There'  are  plenty  aspect.    With  the  present  railroad  system  at  the  disposal 

of  examples  in  this  country  where  a  daring  pioneer  has  of  manufacturers  there  are  few  cities  which  might  be 


planted  an  industry  where  it   formerly  had  not  been 
Others  followed  in  his  footsteps  and  influential  manu- 
facturing centres  have  grown  up.     We  have,  however, 
just  as  many  examples  where  the  pioneer  and  his  fol- 
lowers were  wiped 
out  by  one  of  the    jp 
economic      depres- 
sions   formerly    so 
frequent    in    this 
country.  The  ques- 
tion    arises :     Was 
the  continued  pros- 
perity  of   the   first 
or   the   ill   luck   of 
the    second    to    be 
foreseen  by  a  close    ||  ^ ^^ ^ 

study  of  local  con-  ^m',':'::;':;"""";;"'.;™"""" ■ » 

ditions?    Are  there  .  .       ...         , 

anv  rules  to  establish  the  suitability  or  unsuitabilit>  ot 
any   given  locality   for  any  given  industry 


In  selecting  a  factory  site  five  special  tests  should  be  carefully 
applied.    These  concern: 

1.  Accessibility,  both  national  and  local. 

2.  Proximity  to  sources  of  raw  material  and  markets  for  the 
product. 

3.  Supply  of  labor  and  scale  of  wages. 

4.  Supply  of  power 

5.  Rents  and  taxes 


Without 
doubt",  an  answer' to  this  question  is  just  now  of  great 


interest  to  manv  manufacturers  m  this  country. 

The  manufacturing  districts  of  our  big  industrial 
cities  are  in  most  cases  not  the  outcome  of  a  premedi- 
tated scheme,  on  the  contrary,  most  of  them,  at  least 
those  of  older  date,  have  grown  out  of  and  with  the 
general  growth  of  the  surrounding  communities,  bo 
residential  and  retail  sections  are  frequently  inter- 
mingled with  purely  manufacturing  districts.  Recently, 
the  professional  community  planner  and  real  estate 
agent  have  taken  a  hand  in  the  building  of  our  indus- 
inal  citie-^  and  the  result  has  been  a  better  layout,  ben- 
erallv  speaking  this  has  made  for  greater  accessibility 
of  tile  manufacturing  sections,  and  the  manufacturer 
looking  for  a  factory  site  in  one  of  these  newer  localities 
finds  as  a  rule  little  difficulty  in  locating.  In  the  older 
cities,  however,  greater  care  must  be  taken. 


called  inaccessible  from  a  national  point  of  view. 
Every  distributor  of  merchandise,  however,  knows 
that  'there  are  certain  grades  of  accessibility.  It 
will     frequently    take    less    time    to     ship    a  package 

to  a  city  far  away 
:;::;;:;::— i  than  to  another 
nearby,  if  the  first 
should  happen  to 
be  an  important 
railroad  centre. 

The  deduction  is 
that  it  will  be  of 
advantage  to  be 
located  near  a  rail- 
I  way  centre. 
I  As  to  local  ac- 
i  cessibility  p  r  e  f  - 
erence  should  also 
be  given  to  the  site  in  easy  reach  of  a  terminal  which, 
if  it  does  nothing  else,  will  reduce  the  time  spent  in 
trucking  between  the  terminal  and  the  factory.  As  re- 
gards accessibility  there  is  doubtless  an  advantage  in 
numbers.  Truckmen  will  visit  more  frequently  districts 
where  factories  abound,  railroads  will  be  more  ready 
to  extend  sidings  in  the  direction  of  a  cluster  of  fac- 
tories, w'hile  the  single  manufacturer,  be  he  not  a  very 
important  customer  of  the  railroad,  will  find  scant  con- 
sideration. Tramways  will  be  attracted  by  the  nickels 
of  the  workmen.  It  pays,  therefore,  to  be  located  in  one 
of  the  important  manufacturing  sections  unless,  of 
course,  there  are  important  reasons  why  this  should  not 
be  done. 

A  Preliminary  Survey 

How  the  local  conditions  lie  with  each  individual, 
prospective  site  is  a  matter  which  has  to  be  decided  on 
the  spot.  Only  a  personal  inspection  will  give  complete 
satisfaction.  As  a  preliminary  test  the  following  is 
lecommended.  Take  a  railroad  map,  locate  your  pros- 
pective neighborhood  and  see  how  many  railroad  lines 


L.\CK  OF  Care  in  Selection 
During  the  ten  years  preceding  the  beginning  of  the     ggj-ve  it.     Find  out  how  many  express  and  local  trains 


European  War  the  United  States  had  to  accommodate  enter  and  leave  daily  and  get  a  line  on  the  a|)proximate 

PTiproximatelv  60,000  new  factories  with  a  correspon-  timber  of  freight  trains  running  on  schedule.     Finally, 

ding  increase  in  labf>r  of  1,500.000  persons.     In  provid-  ^ge  how  many  mail  deliveries  there  are  daily.     If  acces- 

iiitr  for  bu'ildin<'s  for  the  new  factories  little  care  seems  sibilitv  from  any  given  point  is  of  importance,  sec  how 

to  h-ive  been  iTken  as  to  the  special  suitability  of  their  the  railroad  and  mail  service  operate  in  respect  to  this 

location    witii  the  result  that  there  are  todav  hundreds  point.    Studv  locally  the  number  of  nearest  approaches 

of  factory  buildings  standing  unused  for  no  other  reason  of  railroad  sidings,  tramway  lines,  an.l  mam  ihorough- 

than  that   they   have  outlived   their  utility.     Many   of  fares  to  >our  intended  proi.erty. 
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Tlie  second  question  lo  be  taken  up  is  that  of  supply 
of  raw  materials  and  the  advantages  offered  by  the  lo- 
cation as  to  the  distribution  of  the  manufactured  article. 
The  present  disorganization  of  the  country's  railroad 
service  has  taught  us  the  lesson  that  things  are  not  at  all 
permanent.  Even  the  best  system  of  supply  may  break 
down  and  manufacturers  who  have  relied  on  the  rail- 
roads for  their  raw  material  have  suddenly  been  without 
much  needed  shipments.  Doubtless  it  has  been  a  great 
ad\antage.to  a  factory  to  be  located  near  its  raw  mate- 
rial sources.  The  lesson,  once  learned,  it  is  hoped  will 
not  be  soon  forgotten.  In  future  more  care  vvill  be  taken 
of  this  important  factor  in  the  location  of  industrial 
plants. 

SOUKCK.S  OF  R.\W  AI.-\TERIAL 

The  tendenc}-  of  placing  industrial  enterprises  in  easy 
reach  of  their  sources  of  raw  materials  is,  of  course,  not 
new  to  the  economist  of  this  country.  By  a  process  ot 
natuial  selection  factories  have  grown  up  where  eco- 
nomic conditions  were  favorable  to  them.  Therefore, 
we  find  the  iron  industr\-  of  this  country  concentrated 
around  the  coal  deposits  of  Pennsylvania,  and  accessible 
to  the  iron  of  the  Lake  region.  We  find  that  indus- 
tries buying  manufactured  iron  are  located  in  the  same 
districts,  or  places  where  cheap  and  plentiful  transpor- 
tation seems  to  guarantee  a  regular  and  low  priced 
supph'. 

\Vith  all  experience  in  favor  of  near  proximity  to  the 
raw  material  there  is  not  much  doubt  which  of  two  fac- 
tor)- sites  will  be  selected  on  this  account.  Difficulties, 
however,  arise  in  the  case  of  factories  requiring  for  their 
production  a  number  of  dift'erent  raw  materials  having 
widelv  separated  sources,  and  further  of  industries 
drawing  their  raw  materials  in  a  partly  manufactured 
state  from  other  factories.  These,  in  fact,  are  the  ma- 
jority of  all  industrial  enterprises.  The  decision  may  be 
given  in  favor  of  proximity  to  that  material  which  is 
largest  in  bulk. 

In  looking  over  the  different  prospects  it  vvill  be  found 
most  likely,  that  there  are  localities  where  the  demand 
has  already  attracted  the  supply,  where  the  existence  of 
bulky  raw  materials  has  attracted  those  industries  which 
serve  to  supplement  those  that  consume  the  principal 
raw  material.  This  location  is  preferable  to  any  one 
offering  only  the  one  or  the  other  advantage.  If  both 
cannot  be  had,  or  if  reasons  exist  \vh\-  another  locality 
should  be  preferred,  the  problem  will  have  to  be  worked 
out  with  a-  map  and  a  cit>-  director}-.  The  one  agenc}- 
will  give  the  information  needed  as  to  the  best  means  of 
drawing  raw  materials  from  their  sources,  the  other  will 
help  to  determine  the  existence  and  number  of  supple- 
mentary industries  v.-hich  can  be  relied  upon  for  secon- 
dary supplies. 

AcCESSiniLITY  TO  M.ARKETS 

Xo  locality,  however  favorably  it  may  be  placed 
as  to  the  supply  of  raw  materials,  -will  give  satis- 
faction unless  it  gives  also  easy  access  to  the 
expected  markets. 

The  question  whether  a  factory  should  be  located 
in  its  market,  has  never  been  full)-  settled  to  the 
satisfaction  of  our  distribution  experts.  If  proximity 
to  the  market  would  be  a  deciding  factor  by  itself, 
we  should  have  to  locate  many  of  our  big  enter- 
prises quite  differently  from  where  they  are  now  to 
be  found,  and  probably  less  advantageously.  There 
are.  of  course,  industrial  enterprises  which  are  by 
their  whole  character  more  or  less  dependent  upon 
a  local  market  and  which  would  suffer  severely  when 
cut  oft'  from  it.  The  fact,  however,  seems  to  be  that 
the  great  majority  of  our  big  industrial  enterprises 


might  be  moved  quite  easily  to  other  locations  with 
no  detrimental  effects  on  their  sales.  Proximity  to 
the  field  of  sales,  therefore,  must  be  held  as  of  sec- 
ondary importance  to  the  prosperity  of  the  majority 
of  industrial  enterprises,  provided  general  accessi- 
bility and  proximity  to  the  raw  material  sources  are 
satisfactory. 

Lately,  several  cases  ha\e  come  lo  the  writer's  knowl- 
edge, where  manufacturers  have  moved  their  plants  so 
as  to  be  nearer  to  their  principal  sales  field.  Most  of 
these  instances  seem  to  refer  to  supplementary  indus- 
tries in  the  case  of  which  proximity  to  the  principal 
buying  industry  may  be  of  importance.  Such  move- 
ments have  taken  place  as  the  result  of  increased  indus- 
trial activity  in  certain  neighborhoods.  The  last  three 
years  have  been  especially  instructive  in  this  respect.  It 
may  also  happen  that  a  principal  industry,  having  grown 
up  in  an  unproductive  soil,  slow-ly  fizzles  out  or  seeks 
other  fields,  in  which  case  the  supijlementary  industries 
will  have  to  follow.  Of  i:ourse,  the  selection  of  the  new 
locality  will  have  to  be  made  largely  under  the  aspect 
of  associating  the  new  plant  with  a  prosperous  or  at 
least  prospective  market.  The  factor  proximity  to  mar- 
ket gains  in  importance,  and  may  finally  turn  the  scale 
in  favor  of  one  or  the  other  localit)'. 

Ch.\r.\cter  of  the  S-vles  Field 

A  study  of  local  conditions  should  include  also  an 
inquiry  into  the  approximate  character  of  the  sales- 
field  of  the  firms  that  may  become  customers,  the 
number  of  men  employed  by  these  firms  and  their 
turnover.  If  competing  firms  are  in  the  field  it  is 
essential  to  know  whether  the  market  has  any  ma- 
terial chance  of  expansion. 

As  to  general  distribution  facilities  and  proximity 
to  the  markets,  the  test  advised  in  respect  to  deter- 
mining national  accessibility  will  give  an  answer. 

Labor  Markets  and  Labor  Supply 

!Most  changes  of  factory  locations  during  recent 
years  have  resulted  from  the  desire  of  the  manufac- 
turer to  recondition  his  labor  situation.  With  present 
day  conditions  in  the  United  States  labor  markets 
the  chances  are  that  he  will  be  just  as  badly  otf  in 
his  new  location  as  in  his  old.  Great  care,  there- 
fore, must  be  exercised  in  establishing  a  factor  in 
favor  or  against  a  locality  on  the  count  of  labor 
supply. 

In  normal  times  it  is  fairly  easy  to  get  a  line  on 
the  likely  supply  of  labor  in  any  given  locality  by 
simply  consulting  the  census  reports  of  the  industry 
in  which  the  inquiring  manufacturer  is  interested. 
Take,  for  instance,  the  electrical  machinery  industry. 
According  to  the  Census  of  1914  there  were  em- 
ployed in  that  industry  118,078  hands.  Of  these 
23,000  were  employed  in  the  State  of  New  York. 
17,000  in  ^Massachusetts,  16,000  in  Illinois,  14,000 
each  in  Pennsylvania  and  New  Jersey,  and  12,000  in 
Ohio.  The  deduction  is  that  in  any  one  of  these 
states  there  can  be  found  labor  sufficiently  trained 
to  be  employed  in  factories  making  electrical  ma- 
chinery. This  situation  has  not  arisen  accidentally, 
it  is  the  outcome  of  an  economic  development  of 
several  years  standing.  By  comparing  the  Census 
figures  of  1914  with  those  of  1909  it  is  shown  that 
alread)-  then  the  State  of  New  York  had  taken  the  lead- 
ing position  as  an  employer  of  labor  of  this  character. 
The  second  place  was  taken  by  Massachusetts : 
Pennsylvania  and  New  Jersey  were  competing 
closely  for  third  place:  Illinois,  which  in  1914  stood 
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third,  ranged  in     1909    behind    the    two    states  just 
named,  while  Ohio  remained  sixth. 

Labor  is  not  always  drawn  to  a  new  enterprise 
from  alreadj-  existing  plants.  The  manufacturer 
bringing  his  enterprise  from  another  district  may 
find  in  the  new  location  a  certain  quantity  of  floating 
labor  trained  in  the  work  he  wants  to  have  per- 
formed, but  this  labor  in  the  best  case  can  onlj-  be  a 
small  percentage  of  the  total  available.  Most  likely 
he  will  bring  with  him  a  certain  number  of  the  hands 
he  has  employed  in  the  old  plant,  and  will  augment 
jthat  force  by  hands  he  finds  available.  For  the  rest 
he  must  necessarih"  rely  on  the  surplus  of  labor 
coming  from  other  industries. 

Supply  of  Tr.mxed  Employees 
It  is  only  natural  that  some  guesswork  must  enter 
in  determining  the  possible  number  of  trained  but 
unemployed  hands  to  be  found,  and  there  is  still 
more  guessing  as  to  that  available  from  other 
sources,  probably  from  industries  allied  to  that  of 
the  manufacturer  contemplating  the  change.  Also 
the  Census  may  give  some  valuable  hints.  That  part 
dealing  with  individual  industries  contains  valuable 
statistics  showing  the  maximum  and  minimum  of 
labor  employed  in  each  industry  during  one  year.  It 
lippears  from  these  figures  that  in  the  State  of  New 
York,  for  instance,  there  was  during  1914  a  difference 
of  16.3  per  cent,  between  the  highest  and  lowest  num- 
ber of  men  employed  in  the  electrical  machiner}- 
industry.  In  ^Massachusetts  the  percentage  differ- 
ence during  the  same  year  w"as  18.9  per  cent.,  in  Illi- 
nois 22.<)  per  cent.,  in  New  Jersey  19.7  per  cent.,  in 
Pennsylvania  10.8  per  cent.,  and  in  Ohio  14  per  cent. 
It  is  not  always  a  sure  guess  that  all,  or  the  greater 
number  of  these  men  will  be  really  available  for  a 
new  factory,  as  men  when  unemployed  frequently 
leave  the  locality  and  go  to  another  where  they  hope 
to  find  work.  But  there  is  no  doubt  that  a  city  offer- 
ing a  good  surplus  of  the  number  of  men  employed 
at  the  highest  point  of  activity  against  the  lowest 
comparative  point  of  a  normal  year,  will  give  a  better 
chance  to  fill  the  labor  roll  than  one  where  there  is 
little  fluctuating  supply. 

During  the  past  few  years  there  have  been  fre- 
quent examples  of  large  manufacturing  plants  chang- 
ing locations  to  places  offering  apparently  better 
labor  conditions.  There  is  an  instance  of  a  big  fac- 
tor}- in  the  garment  trade  that  had  to  turn  to  woman 
labor,  .\fter  a  careful  study  a  large  city  in  the  South 
was  found  which  seemed  to  have  a  surplus  of  woman 
labor  that  could  be  trained  for  the  work  required.  In 
this  case  the  labor  was  recruited  principally  from 
allied  industries  that  were  suffering  from  a  business 
depression. 

Of  some  interest  in  this  respect  is  the  attraction  which 
Connecticut  seems  to  have  had  for  the  machinery  indus- 
try of  this  country  during  the  last  three  years.  The  rea- 
son for  this  is  not  difficult  to  find.  Connecticut  is  the 
leading  .'^tate  of  the  Union  as  a  producer  of  brass,  bronze 
and  cop])er  products;  it  also  takes  the  leading  place  in 
manufacture  of  cutlery  and  edge  tools,  in  making  of  fire 
r.rms,  and  in  production  of  pins  and  needles.  In  addition 
to  this  it  has  powerful  industrial  neighbors  as  New 
York,  New  Jersev  and  Massachusetts,  states  which  al- 
ways can  be  relied  on  to  have  a  large  stock  of  floating 
labor  connected  with  the  metal  industries.  The  enor- 
mous capacity  of  the  city  of  New  York  alone  forms  an 
immense  reservoir  of  labor  to  be  drawn  upon.  It  is  ob- 
'ious  that  such  a  state  as  Connecticut  should  offer  many 
nih  .-intrKTe*    inr  iiulii~ti-i.-il   cMiniKion. 


The  example  of  Connecticut,  however,  does  not  stand 
alone.    It  is  repeated  by  many  other  states  of  the  Union. 
In  fact,  a  close  study  of  conditions  will  show  that  each 
of  the  states  oft'ers  certain  peculiar  characteristics. 
The  Power  Supply 

Next  in  position  to  the  availability  of  labor  and  owing 
to  the  dependence  upon  coal,  power  as  a  factor  in  selec- 
tion stands  closel\  related  to  general  accessibility. 

In  this  respect  the  manufacturer  looking  for  a'suitable 
location  for  his  plant  must  be  guided  by  the  consideration 
whether  he  intends  to  generate  or  buy  power  from  a  cen- 
tral station.  How  important  a  part  in  the  first  instance 
is  placed  by  a  near  and  secure  supply  of  coal  has  been 
lirought  home  to  us  during  the  past  few  months.  \\'h!le, 
of  course,  no  manufacturer  has  am-  special  benefit 
under  a  general  closing  order,  there  is  no  doubt  that  dur- 
ing a  time  of  stress  in  the  coal  supply  the  manufacturer 
in  easy  reach  of  fuel  has  a  material  advantage  over  his 
competitors,  especially  if  both  are  large  users  of  steam 
power.  There  may  be  noticed  an  increased  concentra- 
tion of  the  so-called  heavy  industries  in  proximity  to 
coal  fields,  or  in  localities  v>here  general  transportation 
conditions  promise  a  regular  suppl\-. 

The  application  of  electric  power  bought  from  a  cen- 
tral station  has  modified  somewhat  the  importance  of  a 
secure  coal  supply  in  the  selection  of  factory  sites.  As 
far  as  this  side  of  the  question  is  concerned  much  must 
be  left  to  individual  taste  and  general  policy.  Of  course, 
conditions  change  in  every  industry,  and  not  all  are  con- 
sumers of  an  even  quantity  of  electric  power.  As  a 
guidance  to  those  interested  in  this  complicated  question 
the  following  statement  is  offered  showing  the  relative 
needs  of  individual  industries  as  to  the  consumption  of 
power  during  the  \-ear  1914,  expressed  in  horsepower 
units : 

Total  Electric       Electric 

Power  Power         Power 

Used  Rented 

-■\gricultural  machinery  121,428  83,117  30,764 

Boots   and   shoes  112.929  61,657  37.389 

Canning  120,004  28,438  18.726 

Cement  490,402  336.516  i64..^69 

Chemicals  282,385  172.510  1.34.481 

Cotton   goods  1,585.953  512.903  252.864 

Electrical   machinery  227,732  262.119  74-176 

Foundries  and  machine  shops       129.768  896.849  444-^28 

Iron  and  steel  works  2.706.553       1,207.715  182,204 

Rubber  goods  151.92"  93.998  25,664 

Shipbuilding  115-333  66,275  ,30,085 

Dye  stuffs  23.290  2.750  745 

The  Item  of  Rent 

Districts  offering  great  inducements  as  to  accessibility, 
labor  conditions  and  power  supph',  have  frequently  the 
disadvantage  of  being  expensive.  Factory  property  may 
be  high  and  tax  rates  set  accordingly.  Many  an  indus- 
trial enterprise  has  come  to  grief  because  of  excessive 
overhead  expenses.  High  rents  have  frequently  been 
the  cause  of  disaster.  There  is  always  the  danger  that 
more  is  bitten  off  than  can  be  chewed  conveniently.  The 
safest  way  to  go  about  it  is  certainly  to  figure  out  before- 
hand what  amount  can  be  spent  on  rent  and  to  vary 
this  sum  only  when  there  are  causes  which  will  affect 
favorably  the  overhead  expenses  in  another  direction. 
Exceptional  accessibility  for  instance  may  reduce  the 
cost  of  raw  materials  to  such  an  extent  as  to  |ustif>-  an 
increase  in  cost  for  factory  rent  or  in  the  price  of  the 
site  if  bought  outright;  so  may  a  saving  in  power.  Care 
should  be  taken  that  only  expenses  recurring  annually 
are  set  off  against  the  rent  or  interest  for  money  invested 
in  buxing  the  site. 

A  frequent  experience  in  this  direction  is  that  sites 
bought  cheaph'  originally,  are  suddenly  made  expensive 
hv  an  increase  in  local  tax  rates  owing  to  improvements 
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somewhere  else.  This  is  a  difficulty  which  cannot  ne 
avoided  entirely.  It  is  met  with  less  frequently  in  locali- 
ties where  the  development  is  completed  or  near  com- 
jiletion. 

How  THE  Rules  Are  Employed 

After  having  discussed  in  this  way  the  principal  fac- 
tors which  should  govern  a  manufacturer  in  selecting  a 
site  for  his  enterprise  it  now  remains  to  show  how  the 
rules  laid  down  can  be  employed.  The  process  of 
selection  is  largely  one  of  elimination  followed  by  valua- 
tion. 

The  first  step  is  to  eliminate  all  those  districts  where, 
for  some  reason,  the  plant  cannot  be  erected.  By  doing 
this  the  field  of  selection  will  be  restricted  gradually  to 
?  number  of  districts  which  seem  promising.  Oi  these 
districts  a  selection  will  have  to  be  made  on  a  test  of  ac- 
cessibility. The  writer  has  found  it  a  good  plan  to  make 
a  special  inquiry  for  each  locality.  For  the  result  of 
each  test  a  figure  is  given  in  the  same  way  as  is  done  on 
examination  papers. 

As  a  concrete  example  an  actual  research  made  bv 
the  author  is  given.  In  this  case  a  location  had  to  be 
found  for  a  new  plant  for  a  factory  making  a  chemical 
specialty.  The  firm  had  been  in  existence  several  years 
and  wished  to  expand.  Removal  to  new  quarters  be- 
came essential  owing  to  lack  of  space.  In  this  case  we 
made  a  scale  of  merits  beginning  with  lo  points  for 
"excellent"  ranging  down  to  i  point.  To  the  points  to 
I>e  given  for  accessibility,  supply  of  labor,  etc.,  lo  points 
were  added  for  general  utility  and  lo  for  the  final  result 
of  local  inspection.  Owing  to  the  character  of  the  prod- 
uct of  that  firm  practically  only  cities  with  a  port  could 
be  taken  into  consideration.  Therefore,  after  about  26 
localities  had  been  considered,  the  search  finally  nar- 
rowed down  to  three  properties.  Two  of  these  were  lo- 
cated in  a  port  which  may  be  called  A,  the  other  in  B. 

As  to  national  accessibilit\-  both  ports  were  situated 
evenly.  Property  lA  was  located  up  a  river  a  quarter 
of  a  mile  inland,  but  in  easy  reach  of  a  barge  landing. 
Property  2A  was  practicall_\-  in  proximity  of  the  river. 
T'he  property  in  B  was  immediately  on  the  river.  The 
factory  was  to  make  a  material  used  as  a  basic  material 
in  one  of  the  biggest  industries  of  this  countrv.  Most 
of  the  factories  using  the  material  in  cjuestion  were  lo- 
cated in  the  East  and  it  appeared  that  there  was  not 
much  difference  in  respect  to  proximity  to  the  markets 
in  both  cases.  Going  more  closelv  into  the  matter  we 
found  that  there  was  in  favor  of  A  the  fact  that  part  of 
the  market  in  question  might  be  reached  b}-  waterway 
which  one  day  might  be  a  decided  advantage.  This  pos- 
sibiliy  we  pointed  out  to  our  client,  but  no  points  were 
given  for  it.  As  to  the  proximity  of  raw  materials  we 
were  confronted  by  the  peculiar  situation  that  part  was 
of  American  origin  and  part  imported.  The  American 
sources  certainly  were  in  neither  case  in  proximity  to  A 
oi-  B.  On'the  other  hand  it  was  quite  out  of  the  ques- 
tion to  locate  the  factory  in  proximity  to  the  American 
raw  material  sources,  as  the  principal  part  was  imported 
from  Central  .'\merica,  the  \Vest  Indies,  South  America 
and  Africa.  Doubtless  a  port  vv'hich  had  a  regular  con- 
nection with  these  foreign  sources  would  be  preferable 
to  any  other.    In  this  respect  A  easilv  beat  B. 

Nearly  all  of  the  labor  force  would  have  to  be  trans- 
ferred from  the  old  factor}-.  This  was  a  point  in  favor 
of  A,  but  we  were  told  not  to  take  this  into  consideration 
if  a  good  location  could  be  found  elsewhere,  as  the  man- 
agement was  willing  to  go  to  a  fairly  high  expense  in 
transferring  its  highly  skilled  help.  As  to  supplemen- 
tary labor  conditions  in  both  cities  were  fairly  even, 
with  a  slight  balance  in  favor  of  A.  Living  conditions 
being  slightly  higher  in  .-K  than  in  B  it  appeared  that  the 


A  properties  most  likely  would  have  to  be  penalized  in 
points  against  B  in  respect  to  wages.  The  supply  of 
power  was  even  and  excellent.  Rents,  building  cost,  and 
therefore  interest  on  initial  expenses  appeared  higher  in 
A.  We  had,  therefore,  the  following  result  of  the  pre- 
liminary inquiry  : 

lA  2A  B 

Accessibility,  national  10  10  10 

Accessibility,  local  8  9  10 

Proximity  to  raw  materials  10  10                  7 

Pro.ximity  to   markets  10  10  10 

Supply   of   labor  10  10                  9 

Wages  9  9  10 

Supply  of  power  10  10  10. 

Rent,   building,   etc.  9  9  10 

Out  of  possible  80  76  77  76 

The  final  decision  went  to  port  A.  The  selection  then 
lay  betvv-een  properties  i  and  2.  The  local  inspection  in 
both  cases  bore  out  the  preliminary  tests  and  we.  there- 
fore, added  10  to  each.  In  going  into  the  question  of 
general  utility  we  found,  however,  one  point  ver\-  much 
in.  favor  of  location  2A.  This  propert\-  w'as  placed  in 
such  a  way  that  by  buying  an  additional  property  it  could 
be  connected  immediately  with  the  river  so  that  barges 
could  be  conducted  directly  to  the  factory.  This  gave 
2A  an  additional  10  points  for  general  utility  which  set- 
tled the  question  in  favor  of  that  project.  In  viewing 
this  example  it  should  be  kept  in  mind  that  this  is  the 
final  selection,  and  that  properties  examined  in  the 
earlier  stages  of  the  test  showed  considerably  larger 
variations  in  grading  than  the  three  reviewed. 

Mttch  of  the  work  was  done  without  moving  from  our 
desks.  As  already  shown,  a  good  map,  an  encyclopedia, 
the  United  States  Census  reports,  and  other  literature 
readily  supplied  by  our  government,  w'ill  help  to  compile 
the  necessary  facts.  Where  more  information  is  needed, 
a  letter  to  Washington  wdll  bring  it.  The  manufacturer 
will  also  get  valuable  help  from  local  town  councils  and 
chambers  of  commerce.  These  two  agencies  are  always 
most  obliging  and  will  give  ready  answers  to  inquirers. 


So  extensive  is  the  field  of  possible  activity  for  En- 
gineering Council  that  even  yet  it  is  unwise  to  set  its 
bounds.  Nevertheless,  some  of  the  proposed  activities 
may  now  be  outlined.  Foremost  among  these  is  the 
fostering  of  a  sense  of  solidarity  throughout  all  divi- 
sions of  the  profession  in  al!  parts  of  the  country, — the 
increasing  of  a  sense  of  common  interest  and  of  the 
strength  that  results  from  unification.  To  this  end, 
subordination  to  the  general  welfare  of  the  preferences 
and  pride  of  organizations  and  of  persons  may  be  nec- 
essary :  but  it  is  confidently  expected  that  e\en  through 
difficult  places  the  right  paths  will  be  found.  Patience 
and  good  sense  will  win  full  and  elTective  cooperation. 
fiiblicity  of  a  high  order,  but  of  a  practical  sort,  must 
be  de\ised  that  both  engineers  and  the  public  may  be 
informed  not  only  of  engineering  achievements  in  physi- 
cal work,  but  also  of  the  services  which  peculiarly 
pertain  to  engineers,  in  mental  realms,  those  which  they 
are  performing  and  those  which  they  should  perform. 
Engineers  and  engineering  must  be  made  more  compre- 
hensible to  the  people  up  and  down  the  land,  and  kept 
ipstructively  and  interestingly  in  the  public  prints.  A 
most  important  service  is  the  standardization  of  defini- 
t-ons,  methods,  requirements  and  tests  for  all  varieties 
of  engineering  materials  and  work.  Others  are  the  im- 
provement of  the  methods  used.  On  methods  of  classi- 
fying and  indexing  the  committee  has  already  done  not 
a  little  work.  It  is  the  intention  to  discover  what  has 
been  done  bv  others  and  so  as  to  combine  and  strengthen 
all  useful  sAstems  as  to  secure  the  greatest  benefits. 
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The  mailer  of  dues  is  of  the  utmost  imparlance  in  any 
cmf'loyccs'  benefit  association.  If  Ihcy  are  too  high 
members  innll  be  hard  to  obtain;  if  they  arc  too  low 
assessments  must  be  made  and  these  bring  ill  feeling. 
The  wise  policy  is  to  have  the  dues  produce  enough  in- 
come so  that  there  shall  be  a  slight  surplus  at  the  end 
of  each  year  to  be  distributed  to  the  members.  In  this 
article  is  given  a  series  of  carefully  computed  tables  for 
Hal  rales  for  dues  on  a  Zi-eekly  basis,  covering  the  dis- 

LABOR  turno\er  is  one  of  the  nightmare?  of  the 
employer  today.  Benefit  associations  may  be 
made  to  ser\-e  an  extremely  important  part  in  re- 
ducing this  turnover.  Statistics  covering  342,000  mem- 
bers show  that  the  turnover  of  these  members  was  33 
per  cent.  \Miat  a  happ\-  contrast  to  the  figures  of  some 
establishments,  where  turnover  reaches  400  and  some- 
times 600  per  cent. 

It  is  ridiculous  to  assume  that  this  low  turnover  is 
due  entirelv  to  the  existence  of  the  employees'  benefit 
association!  However,  it  is  safe  to  assume  that  where 
such  an  association  exists,  and  has  the  enthusiastic  sup- 
port of  the  employer,  other  equally  effective  forces  are 
also  utilized  to  increase  the  adhesiveness  of  employees. 
In  previous  issues  of  Industri.\l  M.^N.'\GEMENT  we 
have  surve\  ed  the  association  from  several  angles,  and 
have  considered  the  various  amounts  of  benefits  to  be 
paid  to  members  when  they  are  sick  or  injured.  Next, 
we  must  compute  the  amount  of  dues  which  must  be 
paid  into  the  treasurv  to  make  it  possible  to  pay  those 
benefits.  Fees  and  dues  therefore  are  the  subjects  of 
this  installment. 

Problem  Number  58 
Should  an  Association  H.we  an  Entrance  Fee? 
Entrance  fees  are  exacted  by  80  per  cent,  of  the  asso- 
ciations managed  by  employees  and  by  40  per  cent,  of 
those  under  joint  management,  while  only  one  under  es- 
tablishment rule  requires  an  entrance  fee. 

These  associations  have  fees  varying  greatly  m 
amount.  Seventv-nine  per  cent,  have  one  fee  without 
legard  to  class  of  membership,  ranging  from  5  cents  to 
$10.  with  $1  predominating  and  50  cents  taking  second 
rank.  One  association,  basing  dues  upon  a  percentage 
of  the  wage,  has  an  entrance  fee  equal  to  one  day's  pay ; 
another,  making  use  of  a  dividend  plan,  requires  a  new 
member  to  pav  in  his  pro-rata  of  the  amount  m  the 
feasurx  ;  while  another  having  "shares"  charges  the 
value  of  a  share  at  time  of  enrollment.  Of  the  asso- 
ciations having  entrance  fees,  21  j-er  cent,  graduate  them 
according  to  classes  of  membership.  One  association 
has  n  classes,  while  others  have  from  two  to  nine 
classes,  two  being  the  prevailing  number,  with  three 
coming  second.  Of  the  associations  having  graduated 
fees  45  per  cent,  base  them  upon  wage;  39  per  ceni. 
base  them  upon  age.  with  the  rcmainmg  16  per  cent. 
using  various  other  methods.  In  one-half  of  the  asso- 
ciations the  highest  entrance  fee  does  not  exceed  $1.25, 
while  the  average  of  all  associations  having  an  entrance 
fee  is  $1.13  for  the  highest  class.  Sixty-two  cents  is  an 
average  of  second-class  fees  for  those  having  them,  and 
those  with  third-class  members  have  the  average  of  O2 
cents  for  third-class.  „       r       r  r    -.^a 

Some  associations  have  a  smaller  fee  for  a  limited 


ah:lily  of  a  member  for  various  periods,  and  death. 
The  research  which  made  possible  this  series  of 
articles  VMs  carried  on  by  Mr.  W.  L.  Chandler  during 
a  period  of  three  years  as  a  spare  time  contribution 
to  the  Employees'  Benefit  Association  of  the  Dodge 
Manufacturing  Company,  which  had  been  in  operation 
for  2$  years  and  it  was  presented  to  them  on  their 
sik'cr  anni'rcrsary  for  consideration  along  with  a  sug- 
gestion for  a  new  set  of  hy-tazvs. 

time  after  employment   begins,  as  an  inducement   for 
prompt  action.    See  Dodge  By-laws  Article  \'III. 

Section  i.  The  dues  of  the  Association  shall  be  payable  every 
other  week,  or  semi-monthly  pro  rata  on  pay  days,  by  being 
deducted  from  wages  by  the  Paymasters  of  the  Company  acting 
as  attorneys  for  the  members. 

Section  '2.  In  lieu  of  a  membership  fee,  the  dues  of  each 
member  for  the  first  fourteen  weeks  after  joining  shall  be  forty 
cents   in   addition   to   the   regular   dues. 

A  few  associations  require  all  members  to  take  out  a 
nevv-  membership  each  year  and  pay  an  entrance  fee 
each  time.  These  usually  are  those  dividing  among  the 
members  the  balance  in  the  treasury  at  the  close  of  each 
year. 

Several  associations  using  entrance  fees  graduated  ac- 
cording to  age,  start  with,  say  $1  for  all  ages  up  to  45 
vears  and  Si  extra  for  each  year  after  that.  The  fee  for 
'55  years  on  this  plan  would  be  $11,  which  is  probably 
meant  to  discourage  old  men  froin  joining. 

.\n  emplovee  who  reaches  old  age  after  he  has  been 
a  member  for  se\eral  years,  has  contributed  toward  the 
relief  of  others  during  his  younger  days  and  is  thus  en- 
titled to  see  the  bread  on  the  waters  come  back  to  him. 
.\n  emplo\ee  who  reaches  old  age  and  has  not  been 
provident  enough  to  contribute  when  }oung,  when  he 
finally  decides  to  join,  is  not  entitled  to  the  same  consid- 
eration as  the  other  man.  However,  it  is  both  unwise 
and  unjust  to  demand  a  big  entrance  fee  which,  by  keep- 
ing him  outside,  deprives  both  him  and  the  association 
of  the  benefits  of  his  membership. 

The  initiation  fee  is  paid  only  once,  and  it  is  not  pos- 
sible to  adjust  equitably  the  difference  in  cost  of  insur- 
ance covering  a  long  period  in  such  an  initial  payment. 
Dues  are  paid  continually  and  the  insurance  is  carried 
similarlv.  The  running  cost  of  the  protection  accorded 
can  better  be  paid  by  the  running  dues  rather  than  by 
?n  initial  pavment. 

Emplovees  cannot  expect  to  wait  until  the\-  reach  old 
age  with 'its  greater  risks  of  sickness,  accident  and  death 
and  then  join  the  association  at  a  rate  of  dues  which  is 
not  sufficient  to  pa\-  their  proportion  of  the  losses. 
.  It  is,  however,  a  source  of  inconvenience  to  make  dis- 
tinctions in  the  dues  each  week,  but  it  is  n(jt  so  difficult 
'.o  graduate  the  benefits  when  disability  or  death  over- 
takes some  member  who  reached  some  specified  age  be- 
fore joining  the  association.  (See  by-laws  of  Dodge 
Mutual  Relief  Association,  Article  VIIT,  Sections  S 
and  9. 1 

Sec.  8.  Members  who  join  the  Association  after  they  are  45 
year."!  old,  shall  receive  benefits  as  follows: 

.Age  at 
time  of 
joining, 

46  to  50 

.SI   to  55- ■ 
56  to  60 


Benefits  will  be 
10%  less  than  regular  schedules 
20% ' 


466 


INDUSTRIAL     MANAGEMENT 


June,  1918 


Sec.  y.  XothiiiK  in  Section  S  of  this 
Article  shall  affect  the  benefits  due  under 
any  membership  taken  before  member 
reached  the  asje  of  46  years  and  kept 
continuously  in   force  thereafter. 

l^ROHLEM  Number  59 

Should    .w    A.ssoci.vtiox    H.we    -\ 

Fee    for   the   Reix.statemext 

OF    Members    Whose    ME^^- 

BERSHip  FI.\s  Been  Ixter- 

Rl'PTICD? 

There  are  three  causes  of  interruj)- 
tioii  to  consider : 

( a  )  bv  suspension  or  expulsion. 

(  b )  by  the  member  lea\-ing  the  es- 
tabHshment, 

(  c  )  through  other  causes. 

Fort\-six  per  cent,  of  all  the  asso- 
ciations   make    no    mentioti    of    any 
provision   to    collect    fees,   fines,   ar- 
rears or  anything  like  a  penalty  for 
reinstatement ;  26  per  cent,  have  spe- 
cified reinstatement  fees,  without  any 
other   stated   penalties ;   8   per   cent, 
have     a     specified     fee     and     also 
exact   all   arrears;    17   per   cent,   have   no   regular    fee, 
but    exact    all    arrears,    fines,    etc.      The    remaining    3 
per   cent,    are   scattering;   two    distinguishing   between 
those  leaving  the  establishments  and  those  dropped,  liie 
■others   having   slight   distinction   according  to   circum- 
stances surrounding  the  reinstatement. 

The  average  fee  is  $1.10,  the  largest  being  Sio,  except 
one  association  with  a  fee  of  $25  for  members  >.vho 
withdrew  after  receiving  12  weeks'  benefits.  (I  imagine 
this  would  freeze  out  a  great  many.)  Only  three  ex- 
ceed $3,  while  one  has  a  fee  of  five  cents.  ( .See  by-laws 
of  the  Dodge  Mutual  Relief  Association,  Article  \'III, 
Sections  5.  6,  7  and  18.) 

Sec.  5.  When  no  wages  are  due  a  member  from  the  Com- 
pany, dues  must  be  paid  when  due,  without  solicitation  from  the 
Secretary  in  order  to  retain  membership,  except  that  in  event 
of  a  member  otherwise  eligible  for  membership  being  tempo- 
rarily laid  off  by  the  Company,  the  Directors,  upon  request  and 
satisfactory  assurance  of  credit  responsibility,  may  arrange  to 
extend  the  membership  for  a  period  not  to  exceed  thirteen 
weeks,  when  the  amount  in  the  treasury  will  warrant  it,  and  on. 
condition  that  all  such  accrued  dues  are  to  be  deducted  from  any 
benefits  paid  until  the  accrued  dues  are  paid  up. 

Sec.  6.  When  members  have  been  laid  off  temporarily,  and 
then  resume  work  after  having  had  the  advantages  of  protec- 
tion as  covered  in  Section  S,  whether  receiving  benefits  or  not. 
their  dues  shall  be  doubled  until  all  indebtedness  to  the  .\sso- 
ciation  has  been  paid. 

Sec.  7.  The  provisions  of  .Sections  5  and  6  are  available 
only  to  members  who  continue  to  reside  in  the  same  county, 
and  do  not  take  up  any  occupation,  which,  in  the  opinion  of  the 
Directors,  should  enable  them  to  pay  their  dues,  or  should  war- 
rant the  .\ssociation  in  cancelling  the  membership. 

Sec.  18.^  A  member  having  been  reinstated  after  suspension 
or  expulsion,  cannot  participate  in  benefits  until  three  months 
after  reinstatement,  except  by  consent  of  Directors. 

Problem  Number  60 

Should  Revenue  Be  Collected  bv  Due.s  or 

Assessments? 

A  woman  with  a  shawl  over  her  head  stood  watching 
a  grocery  clerk  filling  her  order  for  sugar.  He  had  filled 
the  paper  bag  at  the  sugar  bin  and  now  had  it  on  the 
scales  where  it  proved  to  contain  more  than  she  had 
ordered.  He  stood  with  the  scoop  poised  in  the  air 
above  the  bag  and  made  successive  dips  into  the  con- 
tents in  his  efforts  to  reduce  the  weight  enough  to  get 
a  balance.  Each  dip  of  the  scoop  sent  a  chill  down  the 
back  of  the  womati  as  she  saw  the  amount  of  sugar 
grow  less.    Regardless  of  what  the  scales  showed,  that 
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woman  felt  that  bag  of  sugar  to  be  the  smallest  and 
stingiest  she  had  ever  bought. 

Suppose  the  clerk  had  purposely  brought  the  sack  to 
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the  scales  with  too  little  sugar  in  it  and  had  gone  back 
for  another  scoop  full  to  balance  the  scales,  the  iinpres- 
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]  Variations  in  Dues        \ 
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sion  on  the  woman's  mind  would  have  been  much  more 
pleasant  even  though  the  amount  of  sugar  was  the  same 
in  both  cases. 

Simi'arlv.   while   ever\-   association   should  have   the 
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authority  to  levy  an  assessment  when  epidemic  or  other 
calamity  occurs,  there  is  woe  ahead  for  the  association 
that  finds  it  necessary  to  use  that  privilege  more  than 
once  in  a  lifetime.  To  the  members,  it  will  surely  seem 
that  assessments  are  coming  all  the  time,  just  as  the 
clerk  seemed  to  be  dipping  out  most  of  the  sugar. 
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Dues  should  be  made  high  enough  to  begin  with  so 
that  dividends  mav  he  declared  once  or  twice  a  year. 


It  is  impossible  to  anticipate  e.xactly  what  the  dues 
should  be,  but  the  members  will  never  object  to  a  divi- 
dend, and,  in  fact,  experience  shows  that  great  confi- 
dence and  enthusiasm  follows  a  declaration  of  divi- 
dends. 

As  an  illustration,  the  Dodge  ]Mutual  Relief  Associa- 
tion, less  than  a  year  after  the  present  by-laws  and  dues 
were  adopted  returned  two  weeks'  dues  in  cash  to  each 
member,  stating  that  the  association  Vv-as  prospering  and 
did  not  need  the  money.  It  was  also  pointed  out  that 
getting  in  new  members  helped  the  association  and  con- 
ferred a  favor  upon  the  new  members. 

During  the  joUoiving  six  monilis,  the  initiation  fees 
from  new  members  admitted  more  than  made  up  for  the 
dividend  declared. 

It  is  not  possible  to  measure  all  the  good  accomplished 
b}-  this  dividend,  but  e\-ery  member  had  increased  confi- 
dence in  the  soundness  of  the  association  and  was 
boosting  it  along.  Enthusiasm  felt  for  anything  about  a 
plant  must  of  necessity  be  associated  in  the  minds  of  the 
employees  with  the  plant  itself,  so  the  indirect  benefit  to 
the  employer  was  worth  consideration,  and  the  enlarged 
membership  benefits  both  association  and  employei . 

Xinety-three  per  cent,  of  the  associations  have  regu- 
lar dues,  two-thirds  have  assessments,  several  have  both 
plans  of  collecting  revenues.  The  plans  differ  in  that 
some  make  the  dues  low  and  use  assessments  at  inter- 
vals to  make  up  the  deficit  when  needed ;  others  make 
the  dues  sufficient  so  that  dividends  may  be  declared  or 
dues  remitted  when  conditions  are  favorable;  while 
some  restrict  the  benefits  to  conform  to  the  capacity  of 
the  treasury  supplied  by  the  receipts  from  dues  without 
assessments.  Six  per  cent,  of  the  associations  use  as- 
sessments only,  while  one  establishment  (association 
under  joint  managfement)  set  aside  an  amount  of  stock 
to  provide  income  without  either  dues  or  assessments. 

Of  the  associations  under  the  management  of  the  es- 
tablishments, 86  per  cent,  have  dues  only ;  one  concern 
maintains  the  association  without  contributions  from 
members,  and  the  balance,  14  per  cent,  have  assessmenrs 
only. 

Assessments  are  divided  into  "ordinary"  and  "extra- 
ordinary," according  to  their  use.  Thirty-three  per 
cent,  of  the  associations  have  dues  and  no  assessments, 
while  36  per  cent,  have  dues  with  extraordinarv  assess- 
ments onl}-  when  in  extreme  need  of  monev,  making 
really  69  per  cent,  of  the  associations  endeavoring  to 
avoid  assessments  as  far  as  possible. 

Of  the  associations  which  try  to  avoid  assessments, 
67  per  cent,  operate  successfully  without  contributions 
from  the  establishments.  Of  the  associations  regularl\- 
making  use  of  assessments,  with  or  without  dues,  78  per 
cent,  are  operating  without  contributions  from  the  es- 
tablishments. 

Of  all  the  associations,  31  per  cent,  use  assessments 
regularly,  either  to  maintain  a  specified  amount  in  the 
treasur}-,  or  to  take  care  of  death  or  other  specified 
claims  as  they  arise,  there  being  a  wide  distinction  be- 
tween this  type  of  assessment  and  the  ones  used  only 
under  extraordinary  circumstances. 

The  psvchological  effect  upon  the  members  or  pros- 
pects of  collecting  dues  large  enough  to  permit  divi- 
dends or  remit  dues,  as  against  making  assessments  of 
uncertain  frequency  or  amount,  should  be  carefully 
considered.  The  cost  of  doing  business  and,  therefore, 
the  net  amount  actually  paid  In  members  will  not  vary 
in  either  case,  so  one  should  adopt  the  plan  offering  the 
t^reatest  psychological  advantage. 

Enthusiastic  old  members  are  needed  to  induce  new 
employees  to  join.  Assessments  when  used  regularly 
seem  to  the  members  to  be  called  more  often  than  they 
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really  are,  hut  if  the  regular  dues  will  provide  a  little 
more  money  than  is  actually  required  during  the  year, 
and  thus  skipping  dues  at  some  period,  say  Christmas 
time,  enthusiasm  will  be  boundless  and  new  m.embers 
will  be  easier  to  get. 

Problem  Number  6i 
What  Amount  of  Dues  Should  Be  Collected? 
This  problem  may  be  split  into  seven  parts : 

(a)  for  temporary  disability. 

(b)  for  permanent  disability. 

(c)  for  dismemberment. 

(d)  for  death  of  member. 

(e)  for  death  of  W'ife. 

(f)  for  death  of  child. 

(g)  for  social  benefits. 

In  determining  the  amount  of  dues  to  be  collected, 
several  important  things  must  be  borne  in  mind : 

1.  Dues  must  he  sufficient  to  prevent  necessity  for 
assessments. 

2.  To  the  average  men,  weekly  dues  being  smaller 
seem  more  reasonable  than  monthly  dues  at  the  same 
rate. 

3.  Benefits  computed  by  the  day  are  easiest  to  handle. 

4.  One  dollar  per  day  is  the  general  favorite  of  dis- 
ability benefits. 

5.  In  many  localities  ten  cents  per  week  is  quite  pop- 
ular as  dues. 

6.  Psychology  plays  an  important  part  in  the  securing 
of  members. 

7.  If  you  adopt  rates  given  herein  suitable  for  a  live 
organization,  you  must  make  it  a  point  to  have  a  live 
firganization  or  a^ou  may  not  be  successful. 

8.  The  live  a.ssociation  is  one  with  at  least  70  per  cent, 
of  the  employees  as  members. 

9.  Stock  companies  commonly  write  health  and  ac- 
dent  policies  for  dues  of  $1  per  month  paying  disability 
benefits  of  Si  per  day.  This  fact  indicates  the  popularity 
of  these  rates  and  benefits. 

There  are  two  methods  of  handling  the  dues  and  ben- 
efits of  an  association.  One  plan  is  to  charge  a  flat 
rate  of  dues  for  all  members.  Here  a  combination  of 
benefits  may  be  made  and  rates  may  be  figured  accord- 
ingly. In  the  attached  tables  of  flat  rates,  all  figures 
are  based  upon  weekly  dues,  which  may  be  collected 
every  other  week  or  otherwise  as  desired. 

Tempor.ary  Disability 

Aery  much  depends  upon  the  amount  of  waiting  time 
before  benefits  begin  and  the  duration  of  benefits  before 
they  cease. 

In  a  charting  of  cases  of  disability,  100  per  cent,  in- 
cludes only  cases  between  4  days  and  13  weeks  inclusive. 
By  requiring  4  days'  waiting  time  instead  of  3.  we 
vrould  eliminate  the  cases  of  4  days'  duration  which 
comprise  12  per  cent,  of  the  total  number. 

Ten  per  cent,  of  the  cases  charted  were  of  5  days' 
duration ;  by  eliminating  those  of  both  4  and  5  days'  du- 
ration, we  would  reduce  the  number  of  beneficiaries  22 
per  cent,  and  so  on  up  to  two  weeks,  which  is  usually 
as  far  as  waiting  time  goes  in  either  associations  or 
under  compensation  laws.  This  would  eliminate  65  per 
cent,  of  the  beneficiaries  in  addition  to  the  cases  of  less 
than  4  days'  duration  which  are  not  charted.  This 
shows  the  importance  of  these  factors  to  the  costs  of 
workmen's  compensation. 

Perm.anext  Disability 

For  permanent  disability,  no  accurate  data  covering 
a  wide  number  of  associations  is  available.  However, 
the  experience  of  the  Dodge  Association  indicates  that 
2  cents  per  week  from  each  member,  in  addition  to  dues 


covering  the  first  52  weeks,  will  enable  the  association 
to  pay  25  cents  per  day  (larger  amounts  in  proportion) 
for  total  disability  so  long  as  it  may  last  after  the  regu- 
lar 52  week  period  has  ended.  Like  all  other  rates  given, 
one-third  of  the  rate  named  is  a  loading  for  a  margin  of 
safetv. 
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This  covers  disability  only  and  not  dismemberment 
benefits  which  in  work  accidents  are  covered  by  com- 
pensation. 

Dismemberment   Bexefits 

A  benefit  of  S^o  each   for  losses  of  hands,   feet  or 
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eyes,  apparently  could  be  covered  if  desired  by  general 
dues  for  all  members  of  i^^  cents  per  week  (other 
amounts  in  proportion). 

Compensation  takes  care  of  those  items  due  to  work 
accidents  and  a  permanent  disability  benefit  would  cover 
lime  off  due  to  such  losses  as  blindness,  etc.,  so  that  it 
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seems  the  dismemberment  benefits  are  not  particularly 
needed. 

Death  of  Member 
For  each  $50  to  be  paid  to  beneficiaries  at  death  of 
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members  the  dues  each  week  should  be  i  V4  cents  from 
all  members.  All  members  should  be  required  to  take 
some  death  benefit  for  the  sake  of  holding  rates  down 
and  to  insure  at  least  a  burial  fee:  $100  is  the  most 
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favored  death  benefit,  and  should  cost  not  to  exceed  2J/2 
cents  per  week  for  each  member. 

De.\tii  of  Wiff. 
If  both  single  and  married  men,  in  other  words  all 
members,  were  willing  to  pay  a  flat  rate  the  loading  for 


each  $50  benefit  payable  at  death  of  a  wife  of  a  mem- 
ber should  be  about  i  cent  per  week. 

However,  if  married  men  only  pay  for  such  benefits, 
the  rate  should  be  not  to  exceed  3  cents  per  week  for 
each  multiple  of  S50.  I  feel  sure  that  this  rate  can  be 
reduced  as  soon  as  we  have  more  accurate  data  from 
which  to  work. 

De.\th  of  Child 

If  all  members  are  willing  to  pay  a  flat  rate  regardless 
of  whether  they  are  single  or  married,  with  or  without 
children,  2  cents  per  week  should  be  charged  for  each 
multiple  of  S50,  regardless  of  the  number  of  children 
under  16  years  of  age  m  any  one  family.  However,  if 
these  dues  are  to  be  paid  only  by  those  members  having 
children,  then  the  rate  should  be  not  to  exceed  4  cents 
per  week  for  each  child  over  2  and  under  16  years  of 
age  for  each  multiple  of  $50. 

On  a  restricted  number  of  members,  I  cannot  recom- 
mend covering  children  under  2  years  until  more  accu- 
rate data  becomes  available,  but  I  feel  sure  that  this  rate 
can  better  be  reduced  as  experience  dictates. 

Social  Benefits 

Several  emplo\ees'  benefit  associations  operate  some 
form  of  social  adjuncts,  but  each  depends  upon  the  local 
situation.  The  Dodge  Association  consolidated  with  the 
Dodge  Club  recently  and  the  members  now  must  all 
.'•ubscribe  for  some  amount  of  disability  and  death  ben- 
efits and  may  include  the  club  benefits  if  desired,  just  as 
they  may  include  benefits  for  deaths  of  wives  or  chil- 
dren. In  the  Dodge  organization,  the  corporation  pays 
the  rent  of  the  club  rooms  and  furnished  the  original 
equipment  at  the  time  the  club  was  organized.  The  cor- 
l^oration  also  pa\s  the  salary  of  the  steward  so  that  the 
dues  of  5  cents  per  v,eek  are  devoted  solely  to  entertam- 
ments,  etc. 

Examples  of  Flat  Rates 
combination  no.  i 

Dues  per 
week 
$1   per  da\-  disability  benefit  after  third  day,  and  for 

not  to  exceed  4  weeks  $0,085 

$100  at  death  of  member  .025 

Total  per  week  .  1 1 

NO.    I A 

$1  per  day  disabilitj-  l)enetit  after  third  day.  and  for 

not  to  exceed  4  weeks  .085 

$100  at  death  of  a  member  .025 

$50  at  death  of  wife  (all  members  pay  same)  .01 

Total  per  week  .  12 

NO.    IB 

$1   per  day  disability  benefit  after  third  day,  and  for 

not  to  exceed  4  weeks  .085 

Sioo  at  death  of  metnber  .025 

$50  at  death  of  wife  (married  men  only  paying)  .03 

Total  per  week  .14 

NO.    IC 

$1  per  day  disability  benefit  after  third  day,  and  for 

not  to  exceed  4  weeks  .085 

$100  at  death  of  a  member  .025 

$50  at  death  of  wife  (all  members  pay  same)  .01 

$50  at  death  of  child  (all  members  pay  same)  .02 

Total  per  week  .  14 


COMBINATION    NO.   2 

Dues  per 
week 
$1  per  day  disability  benefit  after  third  day,  and  for 

not  to  exceed  to  weeks  $0,095 

$100  at  death  of  member  025 

Total  per  week  -'^ 
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COMBINATION    NO.    6 

$1  per  day  after  third  day  for  first  13  weeks 
So. 50  per  dav  for  next  13  weeks 
$0.25  per  day  for  next  26  weeks,  total  52  weeks 
$100  at  death  of  member 

Total  per  week 

NO.  6a 
$1  per  day  after  third  day  for  first   13  weeks 
$0.50  per  dav  next  13  weeks 
$0.25  per  day  next  26  weeks,   total    52    weeks 
$io<)  at  death  of  member 
$S0  at  death  of  wife    (all    members   pay    same) 


Dues  fcr 
lueek 


$0,125 
.025 


Total  per  week 


for  first   13  weeks 
total    S2    weeks 


$1  per  day  after  third  da 
$0.50  per  day  next  13  w^eeks 
$0.25  per  day  next  26  weeks 
$100  at  death  of  member 
$50  at  death  of  wife  (inarned  men  only  pay) 

Total  per  week 

NO.  6c 
$1   per  day  after  third  day  for  first   13  weeks 
$0.50  per  dav  next  13  weeks 
$0.25  per  day  next  26  weeks,    total    52    weeks 
$100  at  death  of  member 
$=;o  at  death  of  wife  (all  members  pay  same) 
$50  at  death  of  child  (all  members  pay  same) 

Total  per  week 

NO.  6d 
$t  per  day  after  third  day  for  first   13  w-eeks 
$0.50  per  dav  next  13  weeks 
$0.25  per  day  next  26  weeks,    total    52    weeks 
$100  at  death  of  member 
$0.25  per  day  for  total  disability  as  long  as  it  lasts  (all 
members  pay  the  same) 

Total  per  week 

*         *         *         * 

CO.MBINATION     NO.    7 

$1  per  dav  after  third  day  for  first  13  weeks 
$0.50  per  day  next  39  weeks,  total  .^2  weeks 
$100  at  death  of  member 

Total  per  week 

.NO.  7 A 
$1  per  day  after  third  day  for  first  13  weeks 
$0.50  per  day  next  39  weeks,  total  52  weeks 
$i<X)  at  death  of  member 
$50  at  death  of  wife   (all  members  pay  same) 

Total  per  week 

NO.   "B 

$1  per  day  after  third  day  for  first  13  weeks 
$0.50  per  day  next  39  weeks,  total  52  w-eeks 
$100  at  death  of  member 
$50  at  death  of  wife   (married  men  only  paying) 

Total  per  week 

NO.  -c 
$r  per  day  after  third  day  for  first  13  weeks 
$0.50  per  day  next  39  weeks,  total  52  weeks 
$100  at  death  of  member 

$50  at  death  of  wife  (all  members  pay  same) 
$50  at  death  of  child  (all  members  pay  same) 

Total  per  week 

NO.   JD 

$1  per  day  after  third  day  for  first  13  weeks 
$0.50  per  day  next  39  weeks,  total  52  weeks 
$100  at  death  of  member 
$0.25  per  day  for  total  disability  as  long  as  it  lasts  (all 
members  pay  the  same) 

Total  per  week 


COMBINATION    NO.   S 

$1  per  day  after  third  day  for  26  weeks 
fioo  at  death  of  member 

Total  per  w  eek 


.125 
.025 


.025 
■  03 


.125 
.025 


$0,135 

.025 


■  1,35 
.025 


.135 
.025 
■  03 
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Dues  per 
■week 


■155 
.025 


■  155 
.025 


HIMBINATION    NO.    II 

$1  per  day  after  third  day  for  first  26  weeks 
$0.75  per  day  next  13  w'eeks 
$0.50  per  day  next  13  weeks  (total  52  weeks) 
$100  at  death  of  member 

Total  per  week 

NO.    IIA 

$1  per  day  after  third  day  for  first  26  weeks 
$0.75  per  day  next  13  weeks 
$0.50  per  day  next  13  w-eeks,  total  52  weeks 
$100  at  death  of  member 
$50  at  death  of  wife  (all  members  pay  same) 

Total  per  week  .  19 

NO.    IIB 

$1  per  day  after  third  day  for  first  36  weeks 
$0.75  per  day  next  13  weeks 

So. 50  per  day  next  13  weeks,  total  52  weeks  .155 

$100  at  death  of  member  .  .025 

$50  at  death  of  wife   (married  men  onl\-  paying)  .03 

Total  per  week  .21 

Other  combinations  may  be  built  up  at  will  from  Charts  16 

to  25  inclusive. 

Following  is  an   excerpt   from   the   Dodge   by-laws   showing 

how  this  may  be  done : 

A.  Temporary  Disability 
Benefits  for  not  to  ex- 
ceed thirteen  weeks  for 
one  disability,  nor  more 
than  twenty-six  weeks 
in  any  one  calendar 
year  i   Unit     2  Units 

Benefit  for  each  week  day 

after  the  first  3  days  S0.50  $1.00 

Amount  of  dues  per  week 

for  this  benefit  .05  .10 

B.  Death  of  member 
Benefit  to  be  paid  at  death 

of  member 
Weekly  dues  for  this  ben- 
efit 

C.  Death  of  wife  of  mem- 
ber provided  she  lived 
in  the  United  States  at 
time  of  her  death 

Weekly  dues  for  this  ben- 
efit .03  .05  .09  .12 

D.  Death  of  dependent 
child  over  2  years  and 
under  16  years  of  age 

Benefits   in  excess  of  $50 

may    not    be    taken    for 

children   under   6   years 

of  age 
Benefit  to  be  paid  for  each 

child  at  death  25.00  50.00  75.0O         locoo 

Weekly     dues     for     each 

child  .02  .04  .06  .oS 

E.  Club  benefits  including 
use  of  club  rooms  and 
such  privileges  as  go 
with  them 

Weekly     dues      for     clul) 

pri\ileges  .05 

TABLE  S    AMOUNTS   WHICH    MAY  BE  DEDUCTED  SAFELY 

from  dues  shown  in  various  charts  and  tables  based  on  3  days' 
waiting  time,  provided  waiting  time  is  increased  as  shown. 
Xumber  of  week  or  work  Amount  which  may  safely  be  de- 
ducted from  weekly  dues  quoted 
as  upon  a  basis  of  three  days"^ 
waitin  time,  in  cents 


50.00         100.00 


.025 


Units 
$1.50 
•175 

150.00 

.045 


Units 


J2.0» 


200.00 


.06 


50.00         1 00.00         150.00        200.00 


days  at  start  of  period 
of  illness  for  which  no 
l;>enefits  are  paid  (wait- 
ing time) 


.18 

I  week  or 

6 

I  week  and  1  day  or 

7 
,S 

10   calendar   days   or 

9 

70    working    days    or 

10 

$0.13 

1 1 

.025 

2  weeks  or 

2  weeks  and  2  days  or 

12 

.155 

13 
14 

Use  rates  quoted  for  three  days' 
waiting  time 

deduct    $0.0025 
.005 
"  .01 

"  .015 


•0275 

03 

•035 


June,  1918 


471 


aa,l;  13   m    '  loocl    l'()i\e:rol:o  i'loo^^? 


From  many  vieivpoints  the  Aoor  is  one  of  the  most 
important  parts  of  the  concrete  factory  building.  From 
a  wide  experience  in  concrete  construction,  the  author 
gives  the  essentials  of  such  a  floor,  tells  how  it  should 
he  constructed  and  points  out  method  of  treatment  for 
floors  that  arc  unsatisfactory  in  use  especially  because 
of  dustiness.  The  advantages  and  uses  of  so-called 
hardeners  are  also  fully  discussed. 

Mr.  Leonard  C.  Wason  has  been  continuously  en- 
gaged in   engineering  work  since   his  graduation   from 

^OUBTLESS  no  feature  of  modern  concrete 
factor}-  buildings  has  been  the  subject  of  more 
controversy  than  the  floors.  Wearing  quali- 
ties, dusting,  cleanliness",  repairs,  waterproofness, 
noise,  attachment  of  machines,  breakage  of  manufac- 
tured products,  all  these  and  many  other  elements  have 
entered  into  the  discussion.  The  really  important  ele- 
ments, however,  are  merel}'  phases  of  the  same  qual- 
ity or  lack  of  quality  in  a  concrete  floor,  namelx',  that 
of  dushtlessness  or  dustiness. 

In  the  final  analysis,  a  good  floor  is  one  that  is  free 
from  annoying  dust  and  one  that  will  withstand  wear 
of  an_\-  kind  for  a  very  long  period  of  time.  Obviously, 
dustlessness  is  a  relative  term,  for  the  amount  of  dust 
that  would  be  readily  tolerated  in  the  foundry  would 
be  ruinous  to  work  carried  on  in  a  watch  factory,  a 
calendar  room,  or  a  paper  coating  and  drying  room. 

In  the  absolute  sense  there  is  no  such  thing  as  a 
dustless  floor.  But  in  the  usual  acceptance  of  the  term 
;i  dustless  floor  is  one  which  wears  away  so  slowly 
that  dust  is  not  seen  nor  does  it  accumulate  in  suffi- 
cient quantity  to  injure  any  product  or  interfere  with 
any  operation  in  proximity  to  it. 

Manifestly,  the  floor  that  wears  most  will  be  the 
most  difficult  to  keep  clean  and  will  most  frequently 
call  for  re])airs.  The  very  process  of  making  what  looks 
exceptionally  fine  in  the  way  of  a  trowelled  granolithic 
surface  tends  very  materiall\-  to  decrease  its  wearing 
qualities. 

X.ATURAL   StOXE   BeST   ReSISTANT   TO   WeAR 

It  is  generally  recognized  that  Portland  cement  is 
less  resistant  to  wear  than  good  natural  stone.  What 
is  more,  the  fine  sand  or  stone  dust  which  contributes 
to  the  beauty  and  apparent  perfection  of  the  grano- 
lithic surface  is  readily  ground  to  dust.  It  must,  there- 
fore, be  evident  that  the  way  to  avoid  a  dust_\-  floor  is 
avoid  very  fine  particles. 

A  smooth  and  finely  finished  concrete  floor  wears 
readily  because  its  surface  is  composed  almost  entirely 
of  fine  cement.  The  wear  should  be  thrown  directly 
upon  the  largest  possible  pieces,  like  trap  rock  form- 
ing a  part  of  the  aggregate,  associated  with  just  enough 
cement  or  mortar  to  hold  them  firmly  embedded.  Ob- 
viouslv,  a  floor  in  which  the  i)ebbles_or  chips  of  stone 
are  exposed  to  view  is  lacking  in  that  beauty  of  finish 
which  obtains  when  there  is  an  excess  of  cement 
brought  to  the  surface  and  carefully  smoothed  by  the 
troweling  process.  But  it  has  in  it  the  elements  of  per- 
manence. In  fact,  no  matter  how  good  the  body  of  a 
granolithic  floor  may  be,  it  does  not  become  effective 
until  the  upper  coating  of  fine  material  has  been  worn 


the  Massachusetts  Institute  of  Technology.  Since  1891 
he  has  been  a  pioneer  in  the  field  of  reinforced  con- 
crete construction  and  has  been  responsible  for  the 
design  and  erection  of  many  millions  of  dollars'  work 
of  concrete  work.  The  Aberthaw  Construction  Com- 
pany, of  which  he  has  been  president  since  1895,  has 
specialized  in  many  kinds  of  concrete  construction  for 
the  past  25  years.  Mr.  Wason  is  past  president  of  the 
American  Concrete  Institute  and  is  a  member  of  the 
American  Society  of  Civil  Engineers. 

oft.  Hence,  the  surface  coating  should  be  made  just 
as  thin  as  possible. 

The  smallest  particle  of  stone  that  will  stand  or- 
dinary wear,  in  the  writer's  opinion,  is  about  Vg  inch 
in  diameter.  This,  if  of  hard  stone,  is  sufficient  to 
take  the  weight  of  a  four-wheeled  truck  carrying  a 
load  of  loco  pounds.  Such  a  wheel  with  a  2-inch  face 
would  have  a  bearing  of  about  2  inches  by  1/32  inch, 
or  about  1/16  square  inch,  which  is  about  four  times 
the  exposed  surface  of  the  stone  in  question.  If  the 
wheel  bore  vmiformly  across  its  area  there  would  be 
little  chance  for  abrasion ;  on  a  point  it  would  abrade. 

To  get  a  surface  that  is  as  free  as  possible  from 
abrasion  the  aggregate  must  be  proportioned  so  that 
as  large  a  portion  of  the  surface  as  possible  is  stone. 
With  care  a  surface  of  90  per  cent,  stone  and  10  per 
cent,  cement  can  be  had.  The  cement,  which  wears  a 
little  faster  than  the  stone,  v.ears  to  a  trifle  lower  level 
so  that  the  stones  really  get  the  major  part  of  the  wear. 

Causes  of  Dustiness 

There  are  several  conditions  independent  of  the  ag- 
gregate that  will  render  a  floor  dusty.  If  the  mortar 
is  mixed  too  dry  it  will  be  porous  and  the  aggregates 
will  tend  to  work  loose  because  of  insufficient  bonding. 
On  the  other  hand,  the  qualit}-  of  the  surface  is  almost 
certain  to  be  impaired  with  resulting  tendenc\-  to  dust- 
ing if  exposed  to  too  rapid  drying.  The  effect  of  too 
much  water  in  the  mortar  is  to  bring  the  fine  particles 
of  cement  to  the  surface  together  with  a  soft,  spongy 
substance  from  the  cement  known  as  "laitance"  which 
wears  rapidly.  Furthermore,  this  excess  of  vvater  has 
to  be  removed  by  evaporation  or  sprinkling  of  sand  and 
cement  with  consequent  dela_\  in  the  finish  and  set- 
ting.    This  delay  is  essentially  harmful  to  the  surface. 

Largely  because  of  improper  workmanship  or  treat- 
ment in  the  laying  of  floors,  and  the  necessity  of  their 
improvement,  so-called  hardeners  have  become  quite 
popular.  But  they  have  not  been  used  sufticientl}  long 
to  prove  that  they  are  universally  good  and  always 
remedy  the  trouble.  It  can  be  safely  said,  however, 
that  they  do  materially  relieve  dustiness  and,  in  gen- 
eral, if  the  floor  turns  out  to  be  dust}-  irt  spite  of  much 
care  it  is  probably  a  wise  thing  to  use  some  type  of 
hardener.  .\\\  have  son-ie  merit  and  none  have  been 
absolutely  discredited,  although  none  stand  oni  lu-.-id 
and  shoulders  above  the  others. 

CoxcKETE  Floor  "Hardeners" 

Unfortunately,  the  word  "hardener"  is  a  misnomer 
;.nd  leads  to  a  good  deal  of  confusion;  in  reality  and 
primarily  such  a  substance  is  merely  a  dust  preventive. 
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Tlie  inainness  of  the  word  is  iiarlicular!}'  noticeable 
v/hen  it  is  applied  to  liquids  whose  service  is  primarily 
that   of   dust   laying. 

Hardeners  are  designated  by  various  manufacturers 
iis  preservatives,  designed  to  render  concrete  water- 
proof, dustproof,  wearproof,  hard,  etc.  Some  are  dry 
m  the  form  of  powder,  others  liquid,  oily,  waxlike,  or 
of  other  consistency.  Some  are  recommended  for  in- 
corporation in  the  entire  body  of  the  upper  course,  or 
topping,  of  the  concrete  thus  forming  an  integral  part 
of  it.  In  the  opinion  of  the  writer,  based  on  long  years 
of  experience,  this  is  improper  practice.  Funda- 
mentally, a  hardener  is  of  no  value  when  so  used;  its 
real  utility  is  only  displayed  when  it  is  employed  as  a 
palliative  remedy  or  cure  for  a  tloor  that  is  laid  wrong- 
ly. The  true  province  of  the  hardener  is  in  surface 
treatment. 

The  trouble  with  many  preparations  for  curing  dust- 
ing of  concrete  floors  is  that  they  are  only  temporarily 
effective.  Thus  any  kind  of  paint  will  for  a  time  give 
fair  results,  but  only  so  long  as  it  remains  as  a  sepa- 
rate tilni  upon  the  surface.  It  does  not  enter  into  the 
concrete  itself,  is  soon  worn  off  and  the  surface  left 
in  practically  the  same  condition  as  before. 

The  use  of  integral  hardeners  like  fine  iron  filings 
should  be  avoided  because  the  particles  are  finer  than 
are  permitted  in  the  aggregate  and  are  therefore  prac- 
tically dust  in  themselves.  The  result  is  like  that  of 
increasing  the  proportion- of  sand  which  has  a  weaken- 
ing effect. 

The  methods  of  application  of  the  hardeners  on  the 
market  vary  according  to  the  nature  of  the  material. 
For  floors  taking  relative!}'  light _wear  a  dry  mixture 
i?  made  of  a  certain  hardener  and  cement  sprinkled 
evenly  over  the  surface  as  a  finish;  floated  in  and  thor- 
oughly troweled.  For  heavy  service  a  larger  propor- 
tion of  this  hardener  is  recommended  to  be  mixed  with 
cement,  sand  and  water  as  topping  and  then  the  finish 
applied  by  sprinkling  dry  as  in  the  case  of  the  lighter 
floors,  followed  by  thorough  floating  and  troweling. 
No  Substitute  for  Best  M.^teri.als  .\xd  Good 
Workmanship 
But,  when  all  is  said  and  done,  in  the  opinion  of  the 
writer  the  best  hardening  preparation  for  a  cement 
floor  is  composed  of  equal  parts  of  care,  cement  and 
water  used  when  the  floor  is  built.  In  a  word,  nothing 
will  serve  as  a  substitute  for  the  best  of  materials 
carefully  selected  and  that  degree  of  skilled  workman- 
.ship  which  insures  their  proper  manipulation. 

After  proper  selection  of  the  aggregates  and  thor- 
ough mixing,  the  mortar  for  the  finish  is  dumped  in 
bulk  from  wheelbarrows  or  other  conveyances,  spread 
loughly  with  a  shovel,  then  straightened  as  nearly  as 
possible  to  a  true  surface.  This  leaves  the  floor  with 
slight  inequalities  which  do  not  catch  the  eye  and  which 
are  removed  by  "floating."  In  this  process  the  finisher 
feels  a  hollow  and  fills  in  mortar,  floating  it  to  a  sur- 
face. A  trowel  which  is  of  metal  does  absolutely  noth- 
ing but  smooth  the  surface,  but  the  wooden  float  com- 
pacts the  surface,  makes  it  denser  and  thereby  im- 
proves it  structurally. 

Floating  is  done  shortly  after  the  material  is  spread. 
As  it  approaches  the  time  of  final  set  the  surface  is 
smoothed  with  a  slight  troweling  which  improves  its 
appearance  but  it  likely  to  bring  up  fine  stuff  which 
makes  the  surface  dusty.  Omitting  this  operation 
leaves  a  floor  which  is  not  so  pretty  to  look  upon  but 
is  much  freer  from  dust  and  therefore  more  satis- 
factory notwithstanding  the  slight  inequalities  that  re- 
main in  the  surface. 

To  avoid  a  surface  that  is  likelv  to  dust  easilv  the 


troweling  should  be  reduced  to  a  minimum,  because 
this  brings  up  an  excess  of  fine  particles  and  is  fre- 
(juently  done  so  late  in  the  hardening  process  that  the 
.setting  is  disturbed  and  the  strength  impaired. 

The  maximum  thickness  of  the  upper  layer  thus 
brought  to  the  surface,  and  which  is  really  the  source 
of  all  dusting,  is  seldom  more  than  1/32  inch,  fre- 
quently less.  In  fact,  the  real  dusting  problem  may  be 
said  to  be  only  1/32  inch  thick.  Decreasing  the  trowel- 
ing results  in  reducing  the  top  surface  so  that  it  wears 
more  quickly  to  the  real  floor. 

The  tendency  to  dust  can  be  greatly  reduced  by  care- 
ful curing  of  the  floor.  This  consists  in  covering  the 
surface  with  something  which  will  hold  water,  like 
sawdust,  shavings,  sand  or  bagging  and  keeping  the 
surface  thoroughly  wet  and  protected  from  the  sun 
and  wind  for  a  period  of  one  week,  preferably  ten  days 
from  the  time  it  is  laid. 

Treatment  for  Dusty  Floors 
If,  after  all  ordinary  precautions  have  been  taken 
to  prevent  dusting,  the  floor  is  still  dusty  then  surface 
treatment  of  some  kind  should  be  applied  to  remove 
the  surface  skin  which  doeS  not  exceed  i/32-inch,  or 
to  properly  treat  it.  One  way  is  to  grind  this  off  by 
hand  or  by  power  as  a  terrazzo  floor  is  polished.  Other 
methods  are  to  apply  liquid  coatings  of  various  kinds. 
One  of  the  most  satisfactory  treatments  is  boiled  lin- 
seed oil  thinned  somewhat  with  gasoline  to  such  a  con- 
sistenc_\-  that  it  will  penetrate  the  pores  of  the  surface. 
If  one  coat  does  not  cure  the  trouble  generally  two  will. 
A  second  method  is  to  clean  the  surface  thoroughly 
and  then  apply  a  coat  of  silicate  of  soda  or  water  glass, 
40  degrees  Baume,  diluted  one  part  to  six  of  water, 
to  seal  the  surface.  Then  wash-  off  the  excess  which 
opens  out  the  pores  again  and  apply  a  second  coat. 

Effect  of  He.avy  Trucking 
A  properly  laid  concrete  floor  will  resist  all  ordinary 
trucking  which  is  the  commonest  and  most  active  cause 
of  serious  wear  on  granolithic  floor  surfaces.  The 
small  diameter  and  the  narrow  and  flat  face  of  the 
usual  truck  wheel  are  most  conducive  to  harmful  ef- 
fect upon  the  floor.  When  a  flat-wheeled  truck  turns, 
the  edge  of  the  wheel  scrapes  into  the  surface  because 
the  load  tends  to  tip  the  truck  toward  the  outside  of 
the  circle  on  which  the  load  is  turning,  bringing  the 
heaviest  pressure  toward  the  outer  edge  of  the  wheel. 
Such  is  the  wear  that  concrete  floors  commonly  get. 
Of  course,  a  slightly  crowning  wheel  or  one  with  a 
tread  of  rubber,  fibre  or  wood  will  eliminate  this  diffi- 
culty. Recent  improvements  in  trucks  are  doing  much 
to  overcome  the  difficulties. 

A  curiously  illogical  practice  still  persists  in  the 
jointing  of  floors.  Where  the  top  course  is  laid  over 
an  already  rigid  base  of  slabs  or  reinforcel  areas  it 
should  obviously  be  so  bonded  thereto  as  to  be  integral 
with  it.  As  a  result  no  location  for  possible  cracks 
can  be  predetermined  by  merely  jointing  the  compara- 
tively thin  upper  course.  Although  more  unsightly, 
it  is  far  better  to  allow  the  cracks  to  come  where  thev 
will. 

But  more  important  as  a  reason  for  not  jointing 
floors  is  the  effect  that  the  process  has  upon  the  wear- 
ing qualities  under  heavy  trucking.  The  regularly 
spaced  and  open  grooves  offer  a  ready  opportunity  for 
breaking  back  into  the  surface  when  local  pressure 
is  exerted,  or  small  pieces  of  material  act  as  wedges 
when  caught  in  these  grooves  and  thus  assist  in  the 
splitting  process.  Furthermore,  the  joints  furnish  a 
lodging  place  for  dirt  and  contribute  to  the  ill  effects 
of  dusting  and  uncleanliness. 
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After  describing  the  af plication  of  liydiauiu  i^m/.j 
and  large  transporters,  the  author  takes  up  approved 
methods  for  handling  the  various  sizes  of  shells  not 
only  for  the  machining  operations,  but  also  for  other 
manufacturing  processes  as  marking,  i-arnishing,  back- 
ing and  inspecting.  He  goes  still  further  and  shozvs 
hole  shells,  fuses  and  primers  arc  handled  in  a  national 
filling  factory  which  turns  out  the  shells  "ready  for 
general  service.'' 

Mr.    George    Frederick    Zimmer    zcas    associated    for 


itjucii  years  follounng  1882  zoith  Mr.  James  Harrison 
Carter,  the  well  known  pioneer  engineer  of  English 
roller  milling.  In  1897  he  started  practice  as  a  con- 
sulting engineer,  and  at  the  same  time  began  to  market 
a  reciprocating  steam  conveyor  of  his  ozsm  development. 
He  is  an  e.vtensive  writer  on  the  art  of  mechanical 
handling  of  materials  and  is  the  author  of  two  books, 
"The  Mechanical  Handling  of  Material,  published  in 
1905,  and  "The  Mechanical  Handling  and  Storing  of 
.Material  During  and  .4fter  the  ll'ar,"  published  in  1917. 


YDRAULIC  shell  cranes  are  sometimes  employed 
in  connection  with  the  copper-banding  presses 
when  handling  shells  of  the  heavier  sizes.  These 
cranes  consist  of  a  radial  jib  made  from  a  length  of  an 
I-beam:  the  jib  is  carried  at  the  inner  end  by  a  \ertical 
hydraulic  ram  and  is  held  and  guided  by  tension  rods  so 
that  the  whole  jib  with  its  load  can  respond  to  the  some- 
what limited  lift  of  the  ram.  The  running  head  or  trol- 
ley which  supports  the  shell  in  a  vertical  position  (ready 
to  be  lowered  into  the  copper-banding  press)  travels  on 
the  upper  flange  of  the  I-beam.  The  trolley  or  bogie 
from  which  the  shell  is  suspended  has  two  running 
wheels,  but  there  is  no  mechanical  travelling  gear, 
neither  is  there  any  mechanical  slewing.  Both  of  these 
operations  are  performed  by  hand. 

These  hydraulic  cranes  are  each  controlled  by  a  single 
valve  which  neither  puts  the  cylinder  under  pressure  or 
to  exhaust  and  accordingly  cause  the  jib  with  its  shell  to 
rise  or  fall.  A  diaphragm  is  pro\ided  in  the  exhaust  to 
prevent  a  too  rapid  descent.  These  cranes  ha\e  proved 
convenient  and  expeditious  in  the  handling  of  shells  by 
girls. 

Cr.axe  Bridge  Traxsporters 

For  the  purpose  of  handling  the  raw  material  and 
loading  the  finished  shells  into  railway  trucks  two  large 
bridge  crane  transporters  traverse  the  space  of  the  rail- 
way' siding  in  front  of  one  large  munition  factory.  See 
Figure  66.     In  addition  to  this,  material  is  conveyed 


through  the  shops  by  railways,  there  being  about  3^' 
miles  of  standard-rail  track  through  this  factory.  The 
above-mentioned  transporters  are  each  built  for  3-ton 
net  loads  and  deal  with  the  incoming  raw  materials  and 
the  outgoing  projectiles. 

Though  presenting,  at  a  casual  glance,  no  unusual 
features,  these  transporters  possess  some  uncommon 
attributes.  Their  action  is  rapid  and  their  capacity 
therefore  large.  The  total  length  of  each  bridge  crane 
is  188  feet  and  the  total  traverse  180  feet.  The  two 
rail-tracks  which  support  the  cranes  are  90  feet  apart, 
so  that  the  crane  overhangs  the  rails  at  each  end  by 
49  feet.  Tlie  length  of  the  track  in  front  of  the  works 
is  600  feet,  so  that  a  rectangular  area  of  100.000  square 
feet  is  covered.  Each  transporter  is  manipulated  by 
three  electric  motors,  one  for  hoisting,  one  for  travelling 
the  trolley,  and  one  for  travelling  the  crane  bodily.  The 
hoisting  motor  is  of  15  hp.,  capacit\-.  the  travelling  mo- 
tor 8  hp.,  while  the  motor  for  travelling  the  bridge  crane 
is  of  60  hp. 

The  speeds  of  working  with  a  full  3-ton  load  are: 
Hoisting,  50  feet  per  minute;  travelling.  300  feet  per 
minute,  either  lengthwise  or  crosswise.  The  motor 
which  travels  the  transporter  is  controlled  by  the  driver 
in  the  trolley,  but  it  is  located  in  the  centre  of  the  span 
of  the  bridge  and  revolves  two  of  the  driving  wheels 
on  each  leg  by  shafting,  spur  and  bevel  gearing.  The 
trolley  with  the  driver's  cab  is  carried  on  rails  from  the 
underside  of  the  main  girders ;  the  gage  of  the  rails  is 
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5  feel  <S  inches  and  the  height  of  the  hft  between  floor 
and  cab  is  40  feet.  The  load  is  lowered  on  a  hand-brake 
by  gravity.  The  motions  of  the  trolley  are  very  similar 
to  ihose  of  the  telpher  machines  described  previously, 


contrivance  having  five  long  prongs  or  hooks  supported 
on  five  short  chains  which  are  joined  together  in  one 
ring.  Each  hook  or  prong  holds  one  of  these  hollow 
forgings.     Every  batch  of  five  shells  is  deposited  on  one 


FIG.     67.       GENERAL     VIEW     OF     b        SHELL     FACTORV,     fHOWIXG 
METHOD   OF    HANDLING 

with  their  cut-outs,  limit-switches,  etc.,  for  the  hoisting 
and  travelling  motors.  The  controllers  are  of  the  up- 
right tramway  metallic  type  with  metallic  resistances. 
The  builder  of  these  bridge  cranes  is  ;\Iessrs.  Stothert 
&•  Pitt,  Ltd.,  Bath. 

How  6-IxcH  Shells  Are  H.\xdlei) 

Having  now  described  the  methods  employed  in 
handling  shells,  I  will  give  in  the  following  paragraiJis 
some  typical  examples  of  handling  shells  of  different 
calibre  in  factories. 

Tlie  handling  problem  has  been  solved  in  one  factory 
where  6-inch  shells  are  manufactured  by  the  introduc- 
tion of  an  extra  light  jib  crane  fitted  to  each  machine 
tool  in  connection  with  suitable  gripping  tongs.  In  ad- 
dition to  this  an  especially  designed  shell  truck  is  used ; 
it  holds  five  shells  and  is  at  the  same  height  as  the  more 
usual  rolling  benches  in  other  factories,  in  fact  it  might 
almost  be  designated  a  portable  rolling  bench.  These 
trucks  are  quite  inexpensive,  are  manufactured  on  the 
spot  of  soft  wood  without  dovetailing,  mortising,  or  even 
screwing :  thev  are  simplv  nailed  together  and  have  a 
pair  of  wheels  in  their  central  axis  and  four  small  cas- 
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of  the  trucks  just  described,  which  is  then  wheeled  into 
the  shop  and  the  forgings  conveyed  from  machine  to 
machine  for  the  difterent  operations.  \\  hen  the  first 
process  has  been  completed  on  one  batch  of  five  shells 
they  are  examined  before  they  are  allowed  to  pass  to 
the  next  tool  for  further  development  work  on  them. 

Ic  has  already  been  stated  that  in  this  factory-  each 
of  the  machines  is  provided  with  a  light  crane  and  grip- 
jjing  devices  with  which  a  shell  is  transferred  from  the 
tuck  to  the  lathe  and  back.  Some  of  the  machine  tools 
are  specially  built  and  so  arranged  that  they  can  do 
their  part  on  a  batch  of  five  shells  while  they  are  repos- 
ing on  one  of  these  trucks,  to  this  end  these  special  tools 
are  suspended  from  the  roof  at  such  a  height  that  the 
truck  can  be  wheeled  underneath  and  the  shells  oper- 
ated upon  after  a  simple  adjustment  of  the  tool  with- 
out any  handling  whatever. 

The  weighing  of  the  shells  is  performed  in  a  similar 
manner.  The  truck  with  its  load  of  five  is  wheeled 
underneath  a  beam  scale  and  one  shell  at  a  time  is 
])icked  u]i  bv  a  gripjiing  device  suspended  from  one  end 
of  the  lieam.  while  the  other  end  supp'irts  the  standard 
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tors,  one  at  each  corner.  Figure  67  represents  a  general 
view  of  this  shop ;  the  light  cranes  and  the  shell  trucks 
can  be  seen. 

The  shell  forgings  are  received  by  rail  and  unloaded 
by  a  crane,  five  at  each  trip.     They  are  supported  by  a 


FIG.    70.      GENERAL   VIEW    OF   BAY   IN    12-INCH    SHELL   SHOP, 

HANDLING    BV    OVERHEAD    TRAVELING    CRANES. 

THREE   OF   WHICH    CAN    BE    SEEN 

weight,  85  pounds  4  ounces.    The  number  of  ounces  the 
shell  is  heavier  is  then  marked  on  it  with  chalk. 

The  usual  method  of  marking  the  base  of  the  shells 
is  adajited  to  the  same  system  by  a  specially  designed 
machine  for  this  purpose.    The  truck  with  its  five  shells 


June,  1918 


HANDLING  DEVICES  IN  BRITISH  SHELL-SHOPS 


475 


is  wheeled  under  this  machine  and  is  adjusted  in  turn 
to  each  shell — by  girls — and  marked  without  removal 
from  the  trucks.  This  arrangement  saves  all  handling. 
Cleaning  and  varnishing  is  the  only  operation  which 
is  performed  in  this  shop  on  rolling  benches.  The  shells 
are  cleaned  with  a  mop  soaked  in  turpentine  and  then 
rolled  into  gas  heated  o\ens  where  they  are  warmed  to 
about  lOO  degrees  F.,  after  which  they  are  sprayed,  are 
allowed  to  stand  for  two  hours,  and  at  the  conclusion 
of  the  operation  are  delixered  into  bond. 

H.'VNDLiNc,  8-Inch  Shells 

In  a  Scotch  munition  factory  where  8-inch  high  ex- 
plosive shells  are  manufactured  they  are  handled  en- 
tirely on  rolling  benches  during  the  whole  of  their  so- 
journ in  the  shop.  The  raw  forgings  are  received  at 
one  end,  passed  down  the  shop  in  three  double  rows  in 
parallel  streams  and  emerge  finished  at  the  other  end. 
The  shells  weigh  over  200  pounds  each,  and  although 
the  operatives  are  mostly  women,  this  method  of  han- 
dling does  not  overtax  their  strength.  There  is  a  rolling 
bench  between  each  double  row  of  machine  tools  and 
one  at  the  outside  beyond  the  two  extreme  rows ;  the 
tops  of  these  benches  are  at  approximately  the  same 
level  as  the  shears  of  the  machine  beds.  The  wooden 
skid  already  mentioned  is  used  here :  see  Figures  i  and 
2,  page  270  of  the  April  issue.  The  end  where  the  shell 
comes  to  a  stop  is  fitted  with  simple  ball  races,  and  if 
the  end  of  the  skid  is  adjusted  to  suit  the  height  of  the 
centre  of  the  lathe  the  shell  can  be  slipped  readily  into 
position,  as  it  can  be  turned  around  on  the  ball  races. 

In  some  cases  instead  of  these  wooden  skids  the  shells 
are  lifted  from  the  rolling  benches  by  means  of  tongs 
and  chain  tackle  susjiended  from  short  overhead  cross 
runwavs,  each  of  which  serves  two  machine.  Some  of 
the  rolling  benches  formed  with  a  gap  which  accommo- 
dates an  automatic  weighing  machine  and  the  platform 
is  provided  with  rails  at  the  same  level  as  the  rolling 
bench  to  permit  the  shells  to  be  rolled  on  to  the  weigh- 
ing machine.     Where  two  streams  of  shells  have  to  be 
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fir,.    71.       ArTOMATIC     SHELL    WEICIllR,     FORMINr,     P.^RT    OF 
ROLLING    BENf  II 

transported  in  opposite  directions  f)n  these  benches  one 
stream  is  rolled  on  a  subsidiary  bench,  superimposed  on 
the  main  bench  which  acconnnodates  the  other  stream: 
this  is  illustrated  in  iMgure  68. 

The  operation  of  varnishing  the  inferior  of  the  shells 


is  also  performed  by  means  of  a  spraying  pistol  while 
they  still  repose  on  the  bench.  The  shells  are  after- 
ward raised  and  suspended  in  pairs  from  suitable  car- 
riers on  an  overhead  runway;  in  this  position  they  are 
pushed  by  hand  past  an  operator  who  spray  paints  them. 
As  soon  as  a  sufficient  number  have  thus  been  painted 
to  fill  one  of  the  four  divisions  of  the  stoving  or  baking 
chamber  they  are  baked,  and  afterward  leave  the  oven 
at  the  opposite  end,,  where  they  are  allowed  to  cool,  after 
which  they  are  removed  from  their  hanging  position  and 
transported  again  on  the  benches. 

H.vNDLixG  9.2-lNCH  Shells 

For  handling  6-inch  and  9.2-inch  shells  it  is  found  ex- 
pedient to  install  in  addition  to  the  overhead  tra\elling 
crane  of  the  usual  type  some  lighter,  quicker  and  more 
portable  cranes;  a  particular  favorite,  in  addition  to  the 
telpher  which  I  have  already  mentioned,  is  a  floor  crane 
of  the  hammer-head  type.  It  travels  along  the  centre 
of  each  aisle  on  rails  and  the  jib  reaches  to  the  lines  of 
lathes  on  each  side.  It  feeds  the  machine  with  single 
shells  lifted  from  trucks,  benches,  or  from  the  floor,  see 
Figure  69.  These  cranes  which  have  already  been  de- 
scribed can  turn  a  complete  circle  and  are  equally  suit- 
able for  both  12  and  9.2-inch  shells.  The  overhead 
travelling  crane  is  more  particularly  used  for  handling 
larger  batches  of  shells  in  tubs,  see  Figures  38  and  39, 
or  the  lifting  devices.  Figures  48,  51  and  ^2,  pages 
363  and  364  of  the  i\Iay  issue. 

The  Pickering  hand- jib  crane  is  also  frequently  used 
in  lifting  the  shells  from  a  nearby  bench  at  the  level  of 
the  lathe  spindle,  which  is  kept  supplied  with  shells  by 
the  hammer-head  crane  or  the  overhead  travelling  crane. 
It  lifts  200  pounds.  The  overhead  travelling  cranes  are 
generally  designed  for  2-ton  loads,  span  of  30  feet,  a 
travelling  speed  of  300  feet  and  a  hoisting  speed  of  100 
feet  per  minute.  All  the  cranes  mentioned  above  are 
driven  by  girls  excejit  the  overhead  travelling  crane 
when  handling  hot  billets  and  forgings  to  the  presses, 
in  which  case  it  is  driven  by  men. 

At  the  copper-banding  presses  electrically  operated  jib 
cranes  are  employed  and  not  the  hydraulic  ones  already 
mentioned.  They  have  a  radius  of  20  feet  6  inches  and 
lift  at  the  rate  of  25  feet  per  minute.  The  whole  of  the 
crane  equipment  throughout  this  factory  is  provided 
with  limit  switches  which  cut  out  and  thus  prevent  over- 
winding, and  the  hammer-head  cranes  have,  in  addi- 
tion, underwinding  cut-outs. 

H.A.NDLING  12-Inch  Shells 

When  handling  12-inch  shells  the  rough  forgings  gen- 
erally enter  at  one  end  of  the  shop  and  are  unloaded 
on  a  number  of  low  wooden  benches  or  trestles  which 
correspond  in  number  with  the  rows  of  lathes.  The 
forgings  are  rolled  on  these  to  the  first  lathe,  where  they 
are  lifted  by  an  overhead  travelling  crane  into  the  lathe 
for  the  first  operation.  This  is  repeated  from  process 
lo  process  and  care  has  even  then  to  be  taken  to  use 
as  much  rolling  as  possible  in  firdcr  not  to  emjiloy  the 
crane  more  than  is  necessary.  This  precaution  empha- 
sizes the  limitations  of  the  overhead  travelling  crane, 
as  we  generally  find  some  smaller  jib  cranes  employed 
alongside  it.  A  munition  factory  with  overhead  cranes 
is  shown  in  Figure  "o. 

When  the  shells  leave  the  band-turning  machine  they 
are  rolled  again  on  benches  into  the  company's  inspec- 
tion department  and  then  into  the  government  room; 
after  passing  the  inspectors  they  are  hoisted  on  an  end- 
less, or  closed,  monorail  runway  on  which  they  pass 
through  the  cleaning,  ])ainting  and  varnishing  shops, 
and  after  having  been  baked  arc  again  rolled  into  the 
final  government  in.si)ection  department  and  then  loaded 
into  railwav  trucks. 
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flu.  72.    automatic  shell  weigher,  forming  part  of  rolling 
bench,  but   fitted   with    a   relieving   apparatus 

Weighing  of  Shells 
The  weighing  of  shells  is  an  important  performance 
in  the  routine  of  a  projectile  factory,  and  is  generally 
carried   out   on   the   rolling  benches   in   which   suitable 

recesses  for  the 
weighing  machines 
are  provided.  The 
smaller  shells  up 
to  6-inch  are  usu- 
alh'  rolled  on  the 
yilane  surface  of 
the  bench,  of 
which  the  p  1  a  t  - 
form  of  the  weigh- 
ing machine  forms 
a  flush  continua- 
tion with  a  slight 
recess  for  the  shell 
to  come  momen- 
tarily to  rest,  see 
Figure  71.  Figure 
72  is  the  same  ma- 
chine fitted  with  a 
relieving  appara- 
tus, while  Figure 
~2,  shows  a  back 
view.  The  larger 
shells  are  often 
rolled  along  on  a 
pair  of  runner 
rails,  which  in  this 
case  also  are  con- 
tinued across  the 
weighing  platform, 
see  Figure  74. 
All  the  machines  are  provided  with  a  chart  or  index, 
which  can  best  be  seen  on  Figure  y2.  If  the  finger 
points  to  zero  the  shell  is  of  the  standard  weight,  if  to 
any  other  position  it  indicates  in  ounces  the  amount  by 
which  the  shell  is  deficient  or  in  excess  of  the  standard. 
For  heavier  shells  the  chart  is  graduated  up  to  five 
pounds  in  ounce  divisions  on  either  side  of  zero. 


FIG.    73.      B.^CK    VIEW    OF 
FIGURES   71    AND   72 


UElGHINi,    .MACHINE.    FORMING    PART    OF    ROLLING    BENCH 
FOR    BIGGER    SHELLS 

In  Figure  75  a  similar  weighing  machine  for  smaller 
shells,  3.3  to  4.5-inch,  is  shown.  Here  a  shell  of  the 
correct  standard  weight,  or  its  equivalent,  is  placed  on 
the  weight  scale,  and  the  shell  to  be  tested  on  the  goods 
scale.  Any  error  under  or  over  standard  is  shown 
clearly,  accurately  and  instantaneously  on  the  chart. 
The  capacities  for  which  these  machines  are  built  are 
20  and  60  pounds.  The  weight  of  the  machines  pre- 
viously described  is  suspended  beneath  the  bench,  as 
shown  in  Figure  "t,.  The  machine  for  6-inch  shells  is 
for  a  cajjacity  of  120  pounds,  while  those  for  larger 
shells  are  built  for  capacities  of  3,  5,  10,  15  and  20 
hundredweight.  The  size  of  the  weighing  platform  is 
2  by  3  feet,  and  these  heavier  machines  are  provided 
with  a  disengaging 
device  to  prevent 
excessive  wear  on 
the  indicator,  the 
machine  must  be 
put  out  of  gear  be- 
f  o  r  e  a  shell  is 
r  o  1  1  e  d  on.  To 
adajit  these  larger 
machines  for  all 
conditions  t  h  e  y 
are  made  both  for 
bench  work  and  to 
fit  flush  with  the 
floor. 

Figure  70  shows 
a  I -pound  scale 
which  is  used  for 
weighing  s  mall 
charges  of  amatol 
in  filling  factories. 
The  chart  is 
marked  up  to  i 
pound  by  '4  ounce 
divisions.  All  the 
working  parts  are 
above    the    load 

scale  and  are  enclosed  in  a  dust-proof  casing,  thus  pro- 
tecting them  from  the  action  of  the  amatol  and  giving  a 
longer  life  of  accuracy  to  the  machine. 

Messrs.  Henry  Poo'ley  &  Sons,  Ltd.,  of  Birmingham, 
are  the  makers  of  these  weighing  machines  which  are 
used  in  all  British  munition  factories. 


FIG.    75.      AUTOMATIC    WEIGHING 
MACHINE   FOR   SM.^LL   SHELLS 
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Inspection  of 

S  M  ELLS 

The  examination 
of  shells  before 
the}-  are  issued  as 
"fit  for  general 
service"  is  a  mat- 
ter of  the  utmost 
importance  a  n  d 
the  problem  of 
their  handling 
from  the  factory 
to  the  "bond 
room"  and  subse- 
quently to  a  n  d 
from  the  benches 
deserves  c  a  r  e  - 
ful  consideration. 
On  the  whole, 
what  has  been  said 
concerning  the 
handling  in  shops 
■hould  apply  here 
also.  The  same 
rolling  and  sliding 
methods  arc  gen- 
erally em[ilo\ed  to 
handle  shells  to  and  from  the  inspectors. 

It  will  not  be  out  of  place  to  include  a  few  words 
concerning  the  general  method  employed  in  shell  in.spec- 
tion,  as  it  is  not  only  the  handling  operation  but  also 
the  whole  routine  which  combine  to  make  or  mar  the 
economy  of  the  process.  Shells  are  examined  in  the 
factory  and  when  they  are  considered  perfect  from  the 


~6.    AUTOM.XTIC   WEIGHING    MACHI.VE 
iS    USED    FOR   .\M.WOL   IK    FILLING 
F.\CTORIES 
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fk;.   77.     EX,\.MixixG   pit  for   l.'^rge   shells 

foreman's  or  contractor's  point  of  view,  which  may  be 
somewhat  biassed,  they  are  afterward  examined  in  the 
"bond  rooms"  which  have  been  established  and  in  which 
they  are  held  in  bond  until  "sentenced"  by  the  inspec- 
tion department. 

The  first  consideration  in  the  layout  of  a  bond  room 
should  be  the  attainment  of  conditions  to  involve  a 
minimum  of  handling.  It  must  be  borne  in  mind  that 
an   inadequate   provision   in   this   respect   will  not  only 
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nc;.  78.  method  of  stacking  shells  on  skids 
mean  unnecessary  expense  but  will  also  cause  confu- 
sion and  impede  the  work  of  inspection.  The  area  of 
the  "bond  room"  is  therefore  divided  into  three  parts: 
(  I  )  Stacking  accomnnxlation  for  shells,  etc.,  waiting 
to  lie  examined  :  (2)  adequate  bench  accommodation  for 
the  examiners,  and  (3)  stfiragc  space  for  the  shells,  etc.. 
which  have  alreadv  been  examined. 


The  accommodation  for  stacking  .shells  to  be  examined 
should  be  equal  to  about  half  a  week's  output  of  the 
factory,  while  the  space  for  inspected  shells  should  be 
about  equal  to  three  weeks'  output,  as  the  inspection  is 
not  complete  until  after  certain  firing  tests  have  been 
concluded.  With  these  provisions  in  the  bond  room  a 
continuous  dehver}-  of  shells  out  of  bond  may  be  ex- 
pected. 

If  for  any  reason  the  same  door  has  to  be  used  for 
bringing  in  store  and  for  delivering  the  layout  must 
provide  for  separate  stacks  for  inward  and  outward 
store  and  for  conveyance  over  separate  gangways. 

The  height  of  the  examining  benches  is  also  a  mat- 
ter of  importance  and  these  should  vary  according  to 
the  height  of  the  shells.  The  best  heights  for  benches 
for  different  sized  shells,  as  given  by  an  expert,  are  as 
follows : 

Height  of  bench. 

Size  of  shell.  F"eet.     Inches. 

i8-Pounders    2  9 

4.5-Inch  2  7 

60-Pounders    2  7 

6-Inch    2  6 

8-Inch 2  3 

Q.2-Inch   2  I 

12-Inch    I  10 

1 5-Inch    I  7 

An  Inspection  Pit 

When  examining  large  shells  an  improved  method  is 
now  in  vogue  which  provides  an  excavated  pit  instead 
of  a  table  or  bench,  corresponding  in  depth  with  the 
bench  height  given  above.  The  examiners  stand  in 
these  pits  so  that  all  lifting  of  shells  such  as  is  neces- 
sary with  tables  is  thereby  avoided  and  consequently  die 
use  of  cranes.  The  shells  are  wheeled  upon  hand  trucks 
or  rolled  and  placed  at  the  edge  of  the  pit,  which  is 
floored  with  9  by  3-inch  planks.  In  this  way  they  are 
just  as  accessible  to  the  examiners  to  use  their  gages 
as  if  they  stood  on  the  tables  or  benches.  As  many 
as  four  men  can  work  in  a  pit  26  feet  long  by  5  feet 
wide,  and  can  easily  examine  360  shells  in  loVj  hours. 

Figure  ~7  shows  such  a  sunken  inspection  pit  for 
8-inch  shells.  It  is  fitted  with  a  weighing  machine  at 
one  end  and  both  sides  are  used  alternately.  /.  e.,  while 
the  shells  are  examined  on  one  side  those  already  ex- 
amined are  removed  on  the  other,  so  that  there  is  no 
V.  aiting  or  loss  of  time. 

Lifting  by  crane  is  avoided  as  much  as  possible  in 
bond  rooms,  but  it  cannot  be  entirely  dis])ensed  with  for 
the  stacking  of  heavy  shells.  For  stacking  shells  8-inch 
and  upward  electrical  runways  of  both  the  monorail 
and  bottom-flange  type  are  used,  but  for  smaller  sized 
shells  they  are  not  considered  economical.  .Arrange- 
ments are,  however,  generally  made  for  the  smaller 
.shells  to  be  stacked  as  close  to  the  examining  benches  as 
possible  to  obviate  unnecessary  labor. 

Several  stacking  methods  have  been  adopted,  one  of 
which  is  shown  in  Figure  78.  This  method  is  known 
as  stacking  on  skids  and  is  recommended  for  shells 
fi-inch  and  over.  For  smaller  shells  the  bin  system  is 
preferred,  as  there  is  less  tendency  for  the  shells  to 
fall  forward.  When  stacking  as  shown  in  the  illustra- 
tion the  skids  consist  of  two  laths  with  a  distance  piece 
between  each  two  shells,  the  width  of  which  is  so  chosen 
as  to  leave  a  clear  inch  between  the  shells,  and  as  the 
upper  tiers  must  be  the  same  distance  ai«rt  since  they 
rest  between  the  interstices  of  the  lower  tiers  this  clear- 
ance of  one  inch  between  the  shells  is  maintained 
throughout  the  stack.  This  space  of  one  inch  is  allowed 
for  all  sizes  of  shells  aho\c  fi-inch.  The  width  of  this 
distance  piece  is:    For  6-inch  shells,  2  11/16  inches;  8- 
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inch,  43/16  inches;  9.2-inch,  5>4  inches;  12-inch,  7  1/3 
inches.  Concerning  the  method  in  which  the  shells 
should  rest  upon  each  other,  Figure  79  shows  the  cor- 
rect way;  whereas  if 
stacked  as  in  Figure 
80  the  upper  shells 
will  rest  upon  the 
driving  bands  or  the 
lower  layers  of  shells 
with  a  consequent 
risk  of  injury.  The 
ni  e  t  h  o  d  shown  in 
Figure  80  is  incor- 
rect. An  example  of 
a  bond  room  for  18- 
p  o  u  n  d  e  r  shells  is 
shown  in  Figure  81, 
which  explains  itself. 
Figure  82  shows  a 
diagram  of  a  simple 
a  r  r  a  n  g  e  m  e  n  t  of 
a  bond  room  in  which 
the  shells  are  rolled 
through  an  opening  in 
the  factory  wall.   The 

lolling  system  is  imperfect  unless  suitable  weigh- 
ing niachines  are  sunk  into  the  benches  in  such  a  wa\ 
that  the  level  path  of  the  shells  is  not  impeded  by  them. 


FIGS.   79  AND  80.      ABOVE,  CORRECT 
WAV    OF    STACKING  ;    BELOW,    IN- 
CORRECT   WAV    OF    STACKING 


JHELLS  UNEHAMIMED     SHELL    BINS 

1 


in  this  illustration,  and  all  shells  can  pass  over  it  as 
they  enter  from  the  factory  into  the  bond  room.  In  this 
case  the  stack  for  unexamined  shells  is  in  the  factory. 


FIG.     cM.       DIAGRAM      SHOWING     LAVOLT     OF      A        BO.ND-ROO.M 
.  FOR    iS-POUNDER    SHELLS 

the  shells  being  rolled  on  to  the  weighing  machine  as 
simply  and  easily  as  they  are  rolled  on  the  benches.  One 
weighing  machine  is  sufficient  for  a  scheme  laid  out  as 
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FIG.    82.      FURTHER    EXAMPLE    OF      BO.VD-ROO.M 

The  method  of  rolling  shells  is  recommended  in  bond 
rooms  for  6-inch  shells  and  upward,  even  for  60-pound- 
ers  where  all  the  handling  is  done  by  women.  Tire 
method  of  sliding  shells  on  well  greased  supports  is  also 
employed  in  bond  rooms  and  where  the  table  is  intended 
to  convey  in  one  direction  only  a  slight  incline  is  allowed 
to  lighten  the  task  of  moving  them. 

Inspecting  Fuses,  Primers,  Etc. 

Stores  other  than  shells,  such  as  fuses,  primers,  etc., 
which  ha\e  to  be  handled  in  cases  are  transported  on 
r(jller  runways  from  place  to  place.  In  their  examina- 
tion auxiliary  benches  are  required  on  which  to  open  the 
cases,  and  others  on  which  to  nail  them  down  again; 
these  are  frequently  roller  benches,  they  should  be — 
according  to  the  autliorit\-  quoted  before — 2  feet  9 
inches  high. 

H.A.NDLING  IX  Filling  F.kctgries 

As  an  instance  of  the  gigantic  proportions  attained  by 
some  of  these  munition  factories,  one  might  be  n.cn- 
tioned,  somewhere  in  England,  covering  an  area  of  400 
acres,  the  actual  floor  space  of  the  building  being  i,cx30,- 
000  square  feet.  Some  thousands  of  tons  of  traffic 
pass  daily  in  and  out  of  the  network  of  buildings,  of 
which  there  are  about  150,  arranged  in  sequence  in  ac- 
cordance with  the  operations  to  be  performed.  Thus 
the  shells,  etc..  enter  one  building  and  after  passing 
through  certain  processes  enter  the  next,  and  so  on. 
They  are  conveyed  by  mechanical  conveyors,  passing 
from  building  to  building  through  gantries,  never  emerg- 
ing into  the  open  air  and  leaving  the  last  of  the  build- 
ings as  complete!}-  filled  shells  "ready  for  general  ser- 
vice."    Within  these  works  are  11  miles  of  railway  and 
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ji' ^  miles  (if  runways  for  handling  the  projectiles,  not 
to  mention  miles  of  gravity  runways.  All  connections 
between  the  buildings  are  enclosed  so  that  no  operative 


boxes  and  iiushe 


boxes,  giving  final  particulars  of  contents,  two  affix 
the  Government  labels,  one  girl  attends  to  weighing  of 
them  on  to  the  gravity  conveyor  be- 
>  ond,  one  keeps  the  table  well  sup- 
plied with  empty  boxes  and  lids. 
As  each  girl  completes  her  par- 
ticular task  she  passes  the  box 
along  the  conveyor  for  the  next 
operation,  thus  is  no  time  lost  bv 
an  operative  having  to  put  down 
ler  hammer  and  nails  to  take  up 
labels  and  paste  brush,  or  stencil 
and  brush ;  neither  need  she  walk 
about  in  search  of  shells  and 
boxes ;  thus  all  walking  time — 
which  is  wasted  time — has  been 
cut  to  a  minimum,  thereby  in- 
creasing the  output  of  the  factory. 
This  method  of  handling  and 
packing  shells  eliminates  practic- 
ally- all  hand  trucking  and  carrv- 
ing,   thus   lightening  the  tasks  of 


r 


84.      USE  OF   GR.WITY   RUNWAY    IN    N.\TIONAL    FILLING   F.\CTORV 
FOR    H.\NDLING    MUNITION    BOXES 


FIG.      85.      TWO      EX.\MPLES      01 

GR.WITV   RUNWAYS    AS    USED 

IN    FILLING    FACTORIES 


need  ever  go  into  the  ojien  and  thus  risk  bringing  in 
grit. 

Examples  of  only  small  sections  of  these  enormous 
works  handling  4.5  and  6-inch  shells  during  the  filling 
process  are  given  in  the  following: 

The  lay-out  of  No.  66  shell  store  is  shown  on  illus- 
tration Figure  83.  The  shells  arrive  in  railway  cars  from 
the  filling  department  fitted  with  the  ordinary  temporary 
nose  [ilugs,  they  are  then  placed  by  girls  on  the  feeding 
terminals  of  the  gravity  conveyor,  at  the  points  shown, 
which  carries  them  down  to  shell  tables  at  the  far  end 
of  the  store,  thereby  eliminating  hand  trucking.  The 
temporary  plugs  are  here  removed  and  the  various 
operations  are  performed,  such  as  putting  in  the  wads 
and  explosive  bags  and  starting  the  fuses  ready  for 
screwing  up  tight.  The  shells  are  then  placed  on  ball- 
hearing  trolleys  mounted  on  light  rails  which  carry  them 
to  the  "fusing  machines"  where  the  fuses  are  screwed 
up  tightly.  After  this  operation  the  shells  are  placed 
on  another  set  of  ball-bearing  trucks  which,  in  turn, 
carr\-  them  to  the  shell  tables  in  the  jiacking  room, 
where,  after  a  final  examination,  they  are  marked  ])rior 
to  being  placed  in  boxes. 

The  empty  boxes  are  put  on  gravity  conveyor  pack- 
ing tables  at  the  points  indicated  on  the  illustration, 
iMgure  8,^,  and  the  shells  are  placed  in  them  ;  as  the 
boxes  pass  along  the  roller  conveyor  each  girl  (lerforms 
one  of  the  o])crations  tabulated  hereafter  before  pass- 
ing them  on  to  the  next  operative.  To  economize  in 
the  use  of  wood  the  cartridges  are  now  packed  separ- 
ately, in  bags,  protected  with  wooden  lags,  instead  of  in 
the  boxes  along  with  the  shells,  as  was  formerly  done. 
I'lach  girl  is  kept  at  one  ])articular  job,  so  that  she  be- 
comes quick  and  efficient.  The  girls  are  stationed  on 
each  side  of  the  packing  table  and  the  various  jobs  are 
ajiportioned  as  follows:  Two  girls  place  empty  boxes  on 
the  convevor  and  put  shells  therein,  three  nail  lids  in  po- 
sition, three  nail  lid  wires  to  sides  of  boxes,  two  stencil 


the  ojieratives.  This  installation  is  one  of  mam'  sup- 
|)lied  b\-  the  Alvey  Fergueson  Company  ^Inc.  )  of  ]\Ian- 
chester. 

Another  installation,  by  the  same  engineers,  is  shown 
in  Figure  84.  It  is  provided  with  a  roller  elevator  and 
a  gravity  conveyor  carrying  shell  boxes  from  the  ma- 
chinery hall,  where  they  are  made,  to  the  Goernment 
examination  room,  where  all  boxes  are  examined  before 
being  passed  to  the  shell  stores.  The  elevator  has  a 
capacity  of  20  boxes  per  minute,  though  this  can  be 
doubled  by  putting  two  boxes  between  each  pair  of 
flight  rails,  which  are  4  feet  apart,  making  a  total  ca- 
pacity of  40  bo.xes  per  minute.  It  has  been  found,  from 
actual  experience,  that  handling  them  at  the  rate  of  10 
to  15  per  minute  keeps  the  machinery  hall  quite  clear  of 
boxes  and  prevents  the  ojierativcs  being  hindered  in  their 
work  through  an  accumulation  of  finished  boxes.  The 
pathway  upon  which  the  boxes  travel  consists  of  pro- 
tected rollers  4-inch  pitch.  The  framework  is  of  steel 
angles  with  the  necessary  braces  and  stays.  It  is  grati- 
fying to  note  that  this  installation — and  similar  ones — 
paid  for  itself  within  eight  weeks  of  being  set  to  work, 
by  the  amount  saved  in  wages  alone.  The  gravity  con- 
veyor in  this  plant  is  designed  to  carry  boxes  at  the  uni- 
form rate  of  60  feet  per  minute  and  the  gradients  are 
arranged  accordingl\-. 

It  will  be  seen  from  the  illustration.  Figure  85,  show- 
ing two  cross  sections  of  the  varieties  of  the  gravitv 
conveyors  in  use,  that  they  are  strongl\  made  and  will 
withstand  rough  usage. 


In  conclusion,  the  author  expresses  the  hope  that  the 
labor  he  has  expended  on  the  collection  of  the  foregoing 
data  may  be  of  some  little  service  to  the  .\merican  Allies, 
and  that  his  little  "bit"  may  be  of  some  assistance  in 
bringing  this  terrible  war  to  a  satisfactory'  conclusion. 
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Amerkae  Worn  on  \n  WM,r  Inrluslry-I 


How  Are  Tliej  t©  B- 


['OSq 


^^  U  L,    ::.■■:., 


Twelve  questions  dealiiuj  av//;  the  problems  of  Amer- 
ican women  in  industry  zvere  submitted  by  Mr.  Knoeppel 
to  (1  number  of  manufaeturers.  In  this  article  lie  gires 
a  summary  of  the  reflies  to  those  queries  that  deal 
with  the  items  indicated  in  the  head  line  above.  They 
lay  the  foundation  for  a  policy  that  will  permit  'women 
to  zvoric  to  the  greatest  advantage  -when  the  call  conies 
for  them   to  enter  industry  in  large  numbers, 

yir.   C.   E.   Knoeppel,   founder  and   president   of   the 

Si:  ,y'(  )L'  may  recall  the  questions  published  in  Indus- 
j[     TRIAL  ;\Iaxagemext  in  January  in  regard  to  the 
entry    of    women    into    industry.      They    are    as 
follows : 


aoin.u   to   tind  the   immense  arm\'  of  women 
women   for  indus- 


1.  How  are  we 
needed  ? 

2.  What  basis   shall  we   use   for   selectin; 
trial  work  ? 

3.  What  efforts   shall  we  make   to  provide  clean,  wholesome 
living  conditions? 

4.  What   changes   will    we   have    to    make    to   pro\ide   proper 
working  conditions? 

5.  What  social  conditions  will  we  have  to  provide? 

6.  What    hours    should    women    work    and    how    about    rest 
periods,  fatigue  aitd  the  like? 

7.  How  will  we  arrange  to  subdivide  and  arrange  the  opera- 
tions so  that  women  can  efficiently  perform  them? 

8.  How  will  we  train  women  and  who  will  do  it? 

g.    What  steps  will  be  necessary  to  induce  the  full  coopera- 
tion of: 

(  a  )     Labor  unions? 

tb)     Organizations  of  women? 

(c)     Our  government? 

10.  What  steps  should  be  taken  to  change  and  unify  the  state 
laws  with  reference  to  woman  labor? 

11.  How  shall  we  adjust  and  arrange  the  wages  of  women? 

12.  What   will   we   do   with    reference   to    woman    labor   after 
the  war? 

These  (|uestiuns  have  to  do  with  the  location,  selec- 
tion and  training  of  women;  working,  Hving  and  social 
conditions :  the  work  to  be  done  by  women ;  hours, 
fatigue  and  wages;  existing  laws;  cooperation  of  the 
labor  unions,  women's  organizations  and  the  govern- 
ment; and  the  post-bellum  factor — all  of  which  are 
essential  considerations  in  any  intelHgent  presentation 
of  the  subject. 

The  cjuestionnaire  attracted  no  little  attention  and 
many  requests  have  already  been  made  for  the  con- 
clusions. The  answers  were  both  a  revelation  and  a 
disappointment.  A  revelation,  in  that  the  general  trend 
was  altruistic,  big-minded,  clean  and  thorough!}-  Ameri- 
can, and  showing  conclusively  that  organized  labor  has 
nothing  to  fear  from  the  manufacturing  tvorld  on  this 
question  of  women  in  industry.  A  disappointment,  in 
that  there  was  evidence  of  lack  of  plan,  no  coordinated 
action  and  a  lack  of  cooperation,  so  necessary  in  the 
successful  use  of  women  in  our  factories. 

To  place  the  results  of  this  inxestigation  in  the  most 
logical  order,  the  subjects  were  arranged  as  follows: 

A.  The  work  to  be  performed  by  women. 

B.  Finding  the  women. 

C.  Selection  of  women. 

D.  Training  women. 

E.  Wages,  hours  and  fatigue. 

F.  Working  conditions. 

G.  Living  and  social  conditions. 
H.  State  laws. 


firm  of  C.  E.  Knoeppel  t'r  Company,  Consulting  Engi- 
neers, served  through  the  shop  as  molder,  draftsman 
and  designer  in  the  plants  of  several  representative 
manufacturing  firms.  Later  he  became  an  expert  sys- 
teniatiser.  .4fter  specializing  on  analytical  'work  in 
factory  management  he  wvs  in  the  employ  of  a  num- 
ber of  industrial  establishments,  and  was  associated 
'with  three  firms  of  industrial  engineers.  This  led  to 
the   founding    of   the    organication    he    no'w   heads. 

I.      Cooperation  of: 

I.     Labor  unions. 
J.     Women's  organizations. 
3.     Government. 
J.     Post-bellum  considerations. 
Let  us  now  consider  each  in  order. 

A.     The  \\'ork  to  be  Performed  Bv  \\'omex 

It  was  clearly  evident  from  the  answers  received  that 
manufacturers  had  no  well-defined  views  regarding  the 
work  women  should  be  called  upon  to  perform,  nor 
where  they  would  be  placed  if  necessity  forced  them 
into  employment.  It  was  apparent,  however,  that  this 
was  the  first  point  of  attack,  for  how  could  we  look  for  a 
person  to  do  soinething  which  had  not  been  defined 
or  outlined  as  a  task  to  be  performed?  We  could  not 
say,  "Here  is  a  job,  let's  find  a  woman  to  do  it." 

A  study  of  the  answers  did  disclose,  however,  the 
essentials  to  consider,  which,  if  pieced  together  and  co- 
ordinated would  furnish  a  plan  of  action. 

A  few  felt  that  it  would  be  unnecessary  to  subdivide 
operations,  first,  because  women  had  proven  themselves 
more  efficient  than  men  and,  second,  because  proper 
training  and  supervision  would  be  all  that  would  be 
necessary  to  secure  productiveness  from  women.  The 
concensus  of  opinion,  however,  was  that  work  should 
be  studied  with  the  view  to  subdivision,  in  order  that 
V  omen  might  perform  the  lighter  and  less  complex 
tasks  and  men  the  heavier  and  inore  complicated  work 
— in  other  words,  to  determine  the  class  of  work  in  each 
shop  or  industry  that  women  could  both  safely  and 
efficiently  perform. 

To  do  this  quickly  and  profitably,  it  was  suggested 
that  a  planning  department  be  organized  in  each  plant, 
which  could  make  scientific  studies  of  the  different  kinds 
of  work  or  operations,  and  in  conjunction  with  the  su- 
j-erintendent  and  department  heads,  classify  the  work 
women  could  do.  As  an  excellent  cooperative  measure, 
it  was  also  suggested  that  use  be  made  of  district  fac- 
tory inspectors  or  women  physicians,  or  both,  in  de- 
termining what  women  could  do,  or  better  yet,  tc/ui/ 
they  could  not  do. 

As  part  of  the  program,  it  was  felt  that  the  mechani- 
cal aids  in  factory  work  should  receive  careful  atten- 
tion. Hoists  and  conveyors  should  be  utilized  to  elim- 
inate unnecessary  hfting  and  handling;  jigs,  tools  and 
fixtures  should  be  developed,  looking  toward  making 
work  simpler  and  easier  to  do ;  single-purpose  machines, 
both  semi-automatic  and  automatic,  should  be  designed 
and  constructed.  It  was  also  suggested  that  investiga- 
tions should  be  made  of  laborious  operations  performed 
bv  men,  with  the  view  of  developing  labor-saving  tools, 
and  then  use  female  labor. 
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It  was  also  thouglit  tliat,  insofar  as  might  be  prac- 
tical, machiner}-  should  be  rearranged  so  "that  women 
could  work  in  groups.  Further,  women  should  be  given 
different  things  to  do  during  the  da}-,  to  avoid  over- 
speciahzation  and  to  relieve  the  monotony  which  in- 
evitably follows  when  a  person  does  the  same  thing 
day  in  and  day  out. 

Men  should  set  up  the  work  excepting  in  cases  where 
rigging  the  machinery  is  a  comparatively  simple  and 
easy  task.  It  was  felt  that  a  safe  rule  to  follow  in  de- 
termining what  women  could  do,  would  be: 

(a)  Use  experienced  men  for  difficult  and  compli- 
cated work. 

(b)  Use  laborers  for  heav\-  manual  work. 

(  c  )     Use  women  for  light,  simple  or  semi-complicated 
operation  with  men  setting  up  the  work. 

For  instance,  one  field  where  women  could  work  to 
advantage  would  be  tool  making,  a  line  which  calls  for 
the  xevy  c|ualifications  women  possess — neatness,  ac- 
curacy, precision,  dexterit}'  and  quickness. 

To  sum  up  an  analysis  of  work,  based  on  a  con- 
sideration of  the  above  fundamentals,  would  ver\' 
quickly  determine  in  each  department,  plant  and  in- 
dustry, what  women  could  and  could  not  do.  .V  list 
of  permissible  operations  for  women  could  then  be 
worked  up,  by  the  government  or  under  government 
direction,  and  industry  generally  advised  as  to  the  field 
for  women,  along  the  hues  followed  in  England. 
P..     Finding  the  \^"omen 

After  determining  the  nature  of  work  in  industry 
v,-hich  women  can  perform  with  safety  to  their  health 
and  strength,  the  task  becomes  one  of  finding  the  wo- 
men who  are  fitted  to  take  up  industrial  occupations. 
\\  here  are  we  to  find  them  ?  How  are  we  to  obtain 
their  consent  to  enter  the  factories  ? 

Analysis  of  the  answers  revealed  that  there  were  a 
number  of  avenues  of  appi^oach.  In  the  first  place, 
a  great  many  felt  that  as  we  become  more  and  more 
organized  for  war,  the  non-essential  industries,  where- 
in women  were  employed,  could  contribute  not  a  little 
to  the  suppl}-  of  female  labor,  ^\"hether  or  not  this 
will  lead  to  much,  depends  to  a  large  extent  on  what 
the  non-essential  industries  are  and  what  the  govern- 
ment's attitude  is  likely  to  be  toward  the  great  ques- 
tion of  "business  as  usual." 

Unquestionably,  many  women  could  be  recruited 
from  the  ranks  of  those  known  as  household  servants, 
for  in  this  crisis  we  should  do  without  sen'ants.  The 
childless  married  women  could  serve  all  of  their  time, 
snd  the  married  women  whose  families  have  grown  up 
could  serve  part  of  their  time.  In  the  so-called  idle 
and  leisure  class,  many  vv'omen  could  be  found  to  assist 
as  well  as  many  uncmploNcd  women  who  would  like 
to  work. 

There  is  also  the  large  number  of  wives  and  sisters 
of  soldiers  who  have  gone  to  camp  or  to  the  front. 
A  large  number  of  women  not  directly  engaged  in 
agricultural  pursuits  in  the  rural  districts  could  also 
be  recruited.  We  are  using  colored  men,  wh\  not 
colored  women?  Then  there  are  many  wealthy  girls 
v.hose  patriotism  could  be  appealed  to.  I!ut  In-  far 
the  largest  number  could  be  drawn  from  the  families 
and  friends  of  those  already  employed  in  factories.  At 
.'•ny  rate  a  'review  indicates  that  there  will  be  plenty 
of  women  to  draw  from  when  they  are  needed. 

The  next  point  is  how  to  induce  them  to  enter  in- 
dustrv.  The  concensus  of  oi)inion  was  that  if  wages 
for  \vomen  arc  to  he  the  same  as  i)aid  men  for  the 
same  work,  if  conditions  are  made  attractive  and  such 
that  women  can  work  without  injury  to  their  health, 
there  would  be  no  question  about  getting  them  lo  re- 


spond should  an  appeal   be  generallv  made   for  them. 
_  It  was  felt  that  appeals  could  be  made  through  agen- 
cies  such   as: 

^\  omen's  organizations,  schools,  Y.  \V.  C.  A.'s,  Ep- 
vorth  Leagues,  Catholic  societies,  churches,  factory 
bulletnis,  moving  pictures  showing  women  at  industrial 
work,  mdustrial  exhibits  free  to  women  and  showing 
how  factory  work  is  done  and  what  is  produced,  De- 
partments of  Labor— state  and  national,  associations  of 
manufacturers,  editorial  support  in  newspai^ers  and 
magazines.  ad\ertising  appeals  similar  to  those  for 
ship-workers  and  ordnance  workers,  magazine  and 
newspaper  articles,  public  lectures,  campaigns  putting 
l-efore  the  women  of  America  what  the  wonien  of  Eng- 
land have  done. 

It  was  felt  by  several  that  the  basis  of  the  appeal 
should  be  to  so  place  the  matter  before  women,  as  to 
insure  against  their  losing  caste  by  going  into  the  shops, 
that  it  would  not  be  degrading  work  but  big,  patriotic 
and  a  real  help  in  this  crisis. 

A  number  thought  that  women  could  be  recruited 
th.e  same  as  men  are  employed,  through  making  it 
known  that  women  were  wanted  and  engaging  the  best 
from  those  who  applied  for  work. 

It  was  felt  by  man\'  that  the  Government  should  take 
the  work  in  hand,  make  a  census  or  house  to  house 
can\ass  and  recruit  in  this  manner  and,  if  the  case  gets 
really  critical,  exercise  the  right  of  selective  draft  "for 
both  men  and  women  for  industrial  work. 

Still  others  were  of  the  opinion  that  through  women 
employment  managers  and  the  employment  exchanges 
of  the  country,  plent}-  of  women  could  be  located  and 
induced  to  apply  for  work.  One  very  good  suggestion 
was  to  have  the  Go\^ernment  work  through  the  Na- 
tional Chamber  of  Commerce,  wherein  labor,  women 
and  the  manufacturers  would  have  representation.  An- 
other suggestion  was  that  a  campaign  like  that  of  the 
Red  Cross  could  be  instituted. 

C.  Selection  of  Women  Workers 
Knowing  the  work  that  women  can  do  in  industry 
and  having  worked  out  plans  for  inducing  them  to 
apply  for  work,  the  next  step  is  that  of  selection.  This 
question  seems  easy  of  solution  according  to  the  an- 
swers received — simply  match  qualifications  against  re- 
quirements. In  other  words,  the  task  is  one  of  de- 
termining the  character  of  work  and  selecting  the  t\pe 
of  woman  who  can  do  it,  or,  put  in  another  way,  find 
the  women  who  can  work  and  then  train  them. 

Several  suggest  both  physical  and  mental  examina- 
tions with  tests  for  deftness,  strain,  fatigue  and  skill. 
Among  the  qualifications  which  shouid  be  consid- 
ered, as  taken  from  the  answers  are :  Age,  adaptabilit}-, 
[last  ex]ierience,  type,  nationality,  education,  jihysique, 
health,  intelligence,  strength,  moral  character,  looks, 
cleanliness,   social   standing,  general   ajjtilude. 

r)ne  suggested  that  women  be  tried  at  dift'erent  tasks 
before  determining  what  they  might  be  best  suited  for; 
another  that  a  list  of  the  various, kinds  of  work  should 
be  posted,  showing  the  women  the  nature  of  the  tasks 
done  in  the  shops,  and  let  them  select  the  kind  thc\ 
feel  they  are  best  fitted  for. 

-Several  felt  that  it  was  a  matter  to  be  handled 
through  women  emplox'ment  managers  and  women  su- 
l)ervisors.  It  was  also  felt  that  after  employment, 
close  supervision  for  from  four  to  six  weeks  should  be 
made  to  see  to  it  that  requirements  and  qualifications 
(lid  match.  One  \ery  excellent  idea  was  that  women 
should  be  classified  by  local  boards,  not  only  with  refer- 
ence to  physical  and  mental  fitness  but  in  regard  to 
home  demands  as  well,  and  that  employers  should 
-.equisition  these  boards,  stating  kind  of  work,  location 
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of  i^laiil,  cnineiiience  for  female  labor,  housiiis^  condi- 
tions and  other  important  factors  effecting  women 
workers. 

It  was  lielieved  by  several  that  teachers  should  not  be 
I'sed  in  industry  unless  absolutely  necessary,  as  this 
would  have  a  detrimental  effect  in  educational  work. 
It  is  further  thought  that  some  distinction  should  l:)e 
made  as  between  the  family  woman,  the  business  wo- 
man and  the  scientific  woman. 

In  many  cases  women  could  take  up  the  same  work 
as  their  fathers,  brothers  and  husbands,  because  of  the 
ability  of  the  men  to  assist  and  instruct. 

D.     Tr.'^inixg  the  Women 

Many  of  the  women  will  be  totall\'  unfamiliar  with 
factory  work  or  the  operation  and  handling  of  ma- 
chinery, so  the  matter  of  training  becomes  doubly  im- 
portant. It  will  be  necessary  to  organize  a  system  of 
competent  instruction  if  the  change  to  women  em- 
ployees is  to  be  made  rajiidly  and  efficiently,  and  the 
heavy  loss  in  production  while  they  are  learning  is  to 
be  reduced  to  a  minimum.  To  be  prepared,  the  pre- 
liminary viork  of  organizing  a  crew  of  instructors 
should  be  started  as  soon  as  it  is  decided  to  use  wo- 
men workers. 

The  instructors  to  be  used  should  be  selected  from 
the  fastest  workers  in  the  organization.  The  mistake, 
however,  should  not  be  made  of  thinking  that  any  fast 
operator  will  make  a  good  instructor.  There  are  many 
people  who  are  able  to  do  things  who  cannot  impart 
their  knowledge  to  others,  or  explain  logically  how  they 
accomplish  their  results,  consequently  they  are  use- 
less  as   instructors. 

The  work  of  the  instruct(_)rs  should  be  carefully  stu- 
died— with  a  stop  watch  if  necessary — the  fastest  meth- 
od of  performing  the  operation  determined,  and  that 
method  taught  to  all  instructors. 

\Vhen  women  are  hired  the\'  should  be  immediatelx- 
turned  over  to  an  instructor  and  the  instructor  should 
stay  with  them  until  they  are  jierforming  the  opera- 
tion exactly  as  taught.  The  instructor  may  then  leave, 
but  should  return  at  frequent  intervals  to  watch  the 
progress  made.  In  no  case  should  new  employees  be 
only  [lartially  instructed  or  allowed  to  choose  their 
own  way,  for  once  a  worker  has  learned  to  do  a  thing 
the  wrong  way  at  a  fair  speed  it  is  doubly  hard  to 
make  him  give  that  way  up  for  the  right  way. 

Instructors  should  be  selected  for  their  ability  to 
explain  things  clearly ;  for  pleasing  personality,  tact, 
patience,  sympathy  and  consideration  for  the  rights  of 
others;  for  ability  in  performing  the  tasks  they  are  to 
teach,  and  wherever  possible  unusually  masculine  men 
should  not  be  f)ut  in  charge  of  instructing  women. 

One  suggestion  was  that  instructors  be  recruited 
from  the  women  of  a  community  who  have  shown  ex- 
ecutive ability.  Another  good  plan  would  be  to  let 
Viomen  work  part  time  as  a  step  toward  training  women 
who  could  be  used  as  forewomen.  Instructions  should 
be  given  first  by  men,  then  by  the  viomen  who  become 
most  proficient. 

E.  W.AGEs,  Hours  .\xd  Fatigue 
The  matter  of  wages,  hours  of  work  and  fatigue, 
is  most  important  in  connection  with  utilization  of 
woman  labor.  It  can  well  be  said  that  the  success  or 
failure  of  the  movement  depends  to  a  great  extent  upon 
what  we  do  with  reference  to  those  things. 

The  answers  with  reference  to  wages  narrowed  down 
to  the  following: 

1.  Determine  standards,  and  pay  according  to  per- 
formance. 

2.  Piece   work,   with   minimum   wage  guaranteed. 


,?.     Weekly  wage   for  a  time,  and  then  jjiece   work. 

The  principle  "equal  pay  Vvith  men  for  equal  work" 
was  subscribed  to  by  practically  all  who  answered  the 
questions.  One  replied  "leave  it  to  the  women,"  feeling 
that  the\-  were  amply  able  to  take  care  of  themselves. 

Se\eral  felt  that  earnings  in  advance  of  those  paid 
men  should  be  offered  to  attract  women  workers  and 
secure  interest  and  cooperation,  as  for  instance,  have  a 
minimum  wage  which  exceeds  the  amount  provided  bv 
state  laws,  or  pay  women  to  per  cent,  more  than  men 
receive. 

-Some  were  of  the  opiniiju  that  while  women  should 
receive  the  same  as  men  if  they  produce  the  same,  they 
should  receive  less  if  they  do  not  produce  as  much, 
conversel}-  more  if  they  can  exceed  the  production  made 
by  the  men. 

All  through  the  answers,  it  was  plain  to  be  seen  that 
the  feeling  was,  no  exploitation  of  women.  One  went 
so  far  as  to  urge  that  the  Government  take  steps  to 
prevent  an_\-  possible  exploitation  in  the  unorganized 
industries. 

Our  review  indicates  quite  clearly  that  organized 
labor  has  nothing  to  fear  from  the  manufacturing 
world  as  regards  women  in  industry. 

In  analxzing  the  (|uestions  as  to  hours,  rest  and 
latigue,  the  conclusions  were;  I.  No  night  work;  2. 
no  overtime;  3.  no  Sunday  work;  4.  half  Saturday  off; 
5.  an  S-hour  day,  some  urging  54-hour  week;  6.  a 
rest  period  in  the  morning  and  in  the  afternoon,  in 
addition  to  the  lunch  period,  varying  from  10  to  20 
minutes ;  7.  experiments  to  determine  rest  periods  and 
fatigue  factors  in  work  of  a  very  fatiguing  nature. 

It  was  also  felt  that  nurses  or  matrons  should  be  em- 
ployed to  observe  the  condition  of  women  and  look 
for  signs  of  strain,  nerve  tension  and  fatigue,  in  order 
that  women  may  operate  at  maximum  efficiency  m  a 
physical  way.  Several  suggested  that  arrangements  be 
made  to  have  female  physicians  assist  in  this  important 
matter. 

F.       WORKIXC,    COXDITIOXS 

An(jther  very  important  factor  in  connection  with 
the  utilization  of  woman  labor  is  the  matter  of  condi- 
tions under  which  the\'  work.  Vou  ma\'  select  the  best 
of  women  and  pay  the  best  of  wages,  but  if  working 
conditions  are  not  right  the  result  is  bound  to  be  both 
discontent   and  dissatisfaction. 

The  shop  is  a  second  home,  in  which  many  hours  are 
spent  each  da\-.  If  this  th<3ught  is  made  the  basis  for 
improvement  in  working  conditions,  there  will  be  a 
much  better  relationshii)  between  the  women  workers 
and  the  employers. 

.-Ml  workrooms  should  be  generously  lighted,  which 
helps   speed  and  accuracy. 

In  regard  to  ventilati(jn.  languor,  headaches  and  a 
disinclination  to  work  are  found  where  the  air  is  al- 
lowed to  get  stale.  Fresh  air  should  be  admitted  and 
bad  air  removed  from  rooms  in  such  a  manner  as  not 
to  create  drafts.  Any  ventilating  system  that  accom- 
plishes this  will  be  satisfactory. 

Room  temperatures  should  be  kept  constant.  The 
best  temperature  varies  in  accordance  with  the  strenu- 
ousness  of  the  labor  performed  in  the  room.  A\'ith  a 
little  study  of  conditions  the  most  satisfactory  tempera- 
ture can  be  determined,  and  there  are  any  number  of 
devices  which  will  automatically  keep  the  room  at  the 
temperature  desired. 

The  question  of  position  at  work  is  especially  im- 
portant for  women  as  their  health  and  efficiency  are 
largely  dependent  upon  it.  Wherever  possible  their 
work  should  be  arranged  so  that  they  may  be  seated, 
and   the  chair  or   stool   designed   so   that   they   will   sit 
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in  an  erect  position.  Where  their  labor  requires  that 
they  stand  a  large  part  of  the  time,  high-stools  can  be 
designed  on  which  they  may  rest  in  a  semi-sitting,  semi- 
standing  position.  Special  attention  should  be  given 
to  arranging  their  work  about  them  so  that  everxthing 
needed  is  within  easy  reach.  This  not  only  adds  to 
comfort  but  greatl\-  speeds  up  the  performance  of  the 
operation. 

Labor-saving  devices  should  be  installed  wherever 
possible,  to  eliminate  lifting  and  handling  by  women, 
Safet\'  appliances  should  be  given  the  most  careful  at- 
tention and  rigid  "safety  first"  rules  maintained. 

Women  should  first  start  on  the  lighter  tasks  and  as 
they  become  proficient  take  up  heavier  ones  if  physical- 
ly able  to  do  so. 

Under  no  consideration  should  women  be  placed  at 
what  might  be  called  dangerous  occupations,  or  work 
where  they  are  likel_\-  to  be  poisoned  or  suffer  bodily 
injuries  through  explosions.  They  should  not  be 
placed  in  departments  where  gas  fumes  or  dust  would 
prove  detrimental  to  their  health,  nor  should  they  be 
subjected  to  intense  heat  or  intense  cold. 

In  introducing  woman  labor,  new  buildings  or  new 
departments  or  new  floors  should  be  added,  if  possi- 
ble. Women  should  be  segregated  if  this  caa  be  done, 
either  by  new  buildings  or  rearrangement  of  depart- 
ments or  machines.  At  first  men  would  have  to  be 
used  as   foremen  but  later   forewomen  could  be  useH. 

There  should  be  no  smoking  by  men  when  men  and 
women  are  working  together;  it  is  well  to  allow  women 
the  right  to  sing  as  they  work.  There  should  be  pro- 
vision for  emergencv  illness  with  a  nurse  in  charge  if 
no  hospital  is  a  part  of  the  ]3lant. 

As  work  is  bound  to  get  monotonous  if  the  same 
thing  is  done  all  the  time,  arrange  so  far  as  possible  to 
change  the  tasks  during  the  day  so  as  to  furnish  some 
variety,  a  variety  that  will  keep  a  woman  standing  at 
one  time  and  sitting  at  another. 

After  lunch  and  during  recreation  periods,  women 
should  be  allowed  to  relax  completely  and  enjoy  them- 
selves ;  this  course  will  be  found  to  keep  them  in  the 
best  mental  and  physical  condition.  A  music  room 
with  piano  or  victrola  for  dancing  will  be  found  a 
most  excellent  provision.  Calisthenics  during  one  of 
the  rest  periods  will  be  well  worth  the  effort  as  all  will 
appreciate  the  value  of  lo  to  15  minutes  of  setting-up 
exercises  daily.  A  library  with  books  and  magazines 
will  be  used  to  advantage  by  those  who  do  not  care  to 
dance,  and  rest  rooms  b}'  those  who  would  rather 
lounge. 

Separate  entrances  for  men  and  women  should  be 
provided,  or  better  yet,  men  and  women  should  arrive 
and  leave  at  different  hours,  so  that  there  will  be  no 
intermingling  that  is  often  so  objectionable  to  women. 

Working  clothing  of  women  should  be  standardized. 
Overalls  can  be  used  or  waists  and  aprons.  Caps 
should  be  worn  for  protection  of  the  hair.  Whatever 
is  used  should  be  uniform,  neat  and  kept  clean.  If 
all  are  dressed  alike,  there  will  be  less  rivalry  as  to 
dress  and  less  in  the  way  of  comments  by  the  women 
regarding  the  matter  of  dressing. 

A  matron  should  be  employed  to  see  to  it  that  fac- 
tory laws  are  lived  up  to;  watch  for  any  violation  o^ 
the  "safety  first"  rules,  and  also  look  after  the  general 
health  of  the  women.  If  jjossible,  this  matron  should 
be  a  nurse. 

Provision  should  be  made  for  properly  jjolicing  the 
streets  when  women  enter  and  leave  the  works,  to 
guard  against  women  l)cing  molested  by  rowdies  and 
loafers,  so  often  observed  on  our  street  cf>rners  in  in- 
dustrial   sections. 


It  is  recommended  that  45  minutes  be  allowed  for 
lunch,  to  give  the  women  ample  time  for  eating  as  well 
as  for  recreation. 

The  providing  of  healthful  working  conditions  while 
important  where  men  are  concerned,  is  doubly  impor- 
tant where  women  are  at  work.  If  women  are  willing 
to  step  in  and  fill  the  places  the  men  ha\e  left  vacant 
in  industry,  it  is  only  right  that  industry  should  sur- 
round them  with  conditions  conducive  to  their  health 
and  well-being. 

With  reference  to  sex  complications  Rheta  Childe 
Door  has  this  to  say  in  the  Nezv  York  Evening  Mail: 

Let  us  be  quite  frank  and  translate  "complications,"  as  most 
people  will  employ  the  word  in  sex  complications.  Should  we 
have  that  bogie  to  deal  with  if  .American  women  took  over 
the  civilian  tasks  now  performed  by  enlisted  men? 

The  highest  English  command  raised  that  question  when 
Florence  Xightingale  took  her  first  heroic  little  band  of  women 
nurses  out  to  the  horrors  of  the  Crimean  campaign,  and  that 
little  band  of  heroic  women  answered  the  question  for  all  their 
sisters  who  were  to  come  after  them. 

Have  any  ''complications''  arisen  from  the  thousands  of  Red 
Cross  nurses  who  have  volunteered  for  the  held  during  this 
war  ? 

tiave  the  V.  M.   C.  A.  and  the  V.  \V.  C.  A.  women  "com- 
Dlicated"  matters  for  any  army?     They  have  not.  and  neither 
would  any  other  service  of  women  at  home  or  abroad. 
(To  be  coiitiniicd) 


nousmg 
By  Heriiry  Atteribiuiry  Smi'tli 

HE  problem  of  providing  homes  for  working  men 
in  the  vicinity  of  industrial  centers  has  been  ag- 
gravated by  the  conditions  of  war,  and  difficul- 
ties with  which  industrial  managers  were  formerly  un- 
familiar are  now  demanding  much  serious  studv.    What 


FIG.     I.    U»L'.\L    UESIGN    FOR    IMPROVING    BUILDING     SITES 

is  the  best  type  of  building  to  erect  for  industrial  hous- 
ing? What  are  the  relative  costs  and  expenses  of  main- 
tenance of  various  types  of  homes  suitable  for  industrial 
ct)nimunities  ? 

Most  of  us,  when  we  tiiink  of  workingmen's  houses, 
picture  a  cottage,  for  it  is  the  simi)lcst  form  of  habita- 
tion. And,  no  doubt,  it  is  the  best  type  of  structure  in 
which  to  establish  a  home  for  the  development  of  char- 
acter and  the  raising  of  a  family.  lUit  from  the  economic 
viewpoint  its  cost  and  maintenance  charges  stand  in  the 
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wav,  M)  a/niiiaratixely  little  is  hein.L;  done  to-day  to  fill 
the  demand  foi-  additKJnal  liousiny  liy  dcneloping  cottage 
comnumities. 

In  stndving  housing  plans  and  investigating  what  has 
hcen  dune  in  \arious  localities,  it  is  evident  that  certain 
sections  favor  one  kind  of  development,  While  another 
was  preferred  in  some  other  place.  It  has  been  found 
that  homes  that  were  indifferently  glanced  at  and  as- 
sumed to  be  single  residences  were  actually  double 
houses,  or  even  gradruple  houses.  Sometimes  it  was 
discovered  that  structures  evidently  intended  to  house 
but  one  family  held  two,  or  three,  or  more. 

This  article  is  addressed  to  the  matters  of  bousing 
efficiency  and  economy,  not  only  in  the  original  cost  and 
maintenance  charges,  but  also  in  the  expenditure  of  ef- 
fort on  the  part  of  the  occupants.  It  is  addressed  to 
those  who  realize  that  there  must  be  all  sorts  c>f  homes 
in  any  gi\en  community  to  gratify  individual  tastes, 
necessities,  varying  incomes  and  the  like.  There  have 
been  many  housing  schemes  launched  for  individual 
houses  or,  so-called,  semi-detached  houses.  I  purpose 
to  compare  one  of  these  with  the  broad  plan  for  the 
multi  family  house. 

Figure  I  shows  a  plot  of  ground  substantially  S(|uare. 
It  is  within  easy  walking  distance  of  an  immense  and 
growing  industry  and  has  first-class  trolley  connection 
with  a  large  town.  The  plot  contains  lOO  acres  of  land 
and  costs  $30,000.  To  prepare  it  for  the  usual  cottage 
development  an  additional  sum  of  $180,000  was  spent 
for  grading  streets,  putting  in  sidewalks  and  sewers  and 
for  similar   w(irk.      The  whole   plottage   was   upheaved 


The  .MrLiiF.\MiLY  House 

Now  let  us  compare  another  method  of  development 
— that  of  the  multi  family  house.  The  plan  that  I  wish 
lo  present  for  consideration  is  unlike  the  usual  multi- 
family  scheme,  in  that  the  land  is  not  to  be  crowded 
with  a  single  additional  family.  That  is,  there  is  allowed 
the  same  amount  of  ground  space,  light  and  air  for  each 
individual  as  is  provided  by  the  cottage  scheme.  Refer 
to  Figure  2,  which  shows  such  a  project  on  a  plot  of 
land  of  the  same  general  dimensions  as  the  one  given 
in  Figure  I. 

(.)bser\e  that  entirely  aside  from  the  cost  of  preparing 
ihe  site  for  the  buildings  and  all  other  development 
charges,  the  landscape  does  not  have  to  be  ruined  by 
"developing.''  Four  rows  of  multifamily  houses  are 
planned  for,  occupying  only  a  small  amount  of  ground 
area  for  the  structures  themselves,  and  leaving  all  the 
remaining  land,  trees,  meadow,  hills  or  lakes,  if  there 
are  any,  just  as  nature  made  them.  If  the  site  has  any 
advantages,  and  if  the  location  is  a  suitable  one,  such 
surroundings  ought  to  be  attractive.  If  desired  the 
landscape  architect  can  add  to  the  surroundings  by  lay- 
ing out  gardens  in  the  fertile  spots,  playgrounds  where 
they  are  desired,  and  fields  for  games  and  recreations. 

The  houses,  supplied  with  heat  and  hot  water  from 
a  central  ])lant,  and  ecjuipped  with  practical,-  economic 
and  labor-saving  devices,  give  the  occupants  extra  time 
for  industry  or  leisure  for  gardening,  games  or  other 
interests. 

It  is  ob\  ious  that  a  plfit  need  not  be  s(|uare  to  be  adapt- 
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and  graded  at  the  outset  for  the  building  of  430  houses. 
(  .\s  a  matter  of  fact  nearly  all  of  our  suburbs  are  cut 
uj)  in  just  this  fashion,  and  many  of  them  are  ne\er 
more  than  from  one-quarter  to  one-half  utilized. )  (  )nly 
107  houses  have  been  built  out  of  the  projected  430. 


ERKCTINC    MULTl-F.\^nLV    HOUSES 


ed  to  this  t\i)e.  It  ma\-  be  urged  that  a  home  of  this 
kind  cannot  be  purchased  b_\-  the  occupant.  This  is  true. 
L'ut  the  buildings  must  be  owned  by  a  company  of  some 
kind,  and  stock  in  that  compan_\-  can  be  sold  to  the  per- 
sons who  dwell  in  the  houses. 
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In  the  ofcning  paragrul'h  the  aiitlior  declares  the 
principle  of  self-government  in  industry,  emphasising 
that  the  power  departments  of  industrial  organizations 
should  have  their  own  staffs  of  specialists  to  determine 
and  direct  specific  functions.  He  then  turns  to  the 
importance  of  establishing  standard  practice  'chich, 
however,  must  be  progressive,  not  ultimate,  and  must 
be  modified  as  rapidly  as  conditions  change.  To  carry 
this  standard  practice  into  the  h.ibit  staye  instructors 
must   train   the   employees. 

Mr.    Walter    N.    Polakov    is    a    consulting    engineer 

A  NY  change  in  the  economic  hfe  of  the  country  or 
/fcA  the  world  does  of  necessity  readjust  the  social 
relations  of  productive  forces.  These  new  rela- 
tions, reshaped  primaril_\"  to  meet  the  new  conditions 
and  requirements  of  the  material  life,  gradually  change 
the  habits  and  mode  of  thinking  people  and  finally  for- 
mulate new  ideals.  Roman  domination  of  the  ancient 
world  eradicated  distinctions  between  small,  oppressed 
nationalities,  substituting  therefor  a  new  ideal  of 
brotherly  love  for  the  old  lust  for  domination. 

\\  hen  the  efficiency  of  wage  earners  compared  favor- 
abl}-  with  slave  labor,  the  new  relation  found  its  expres- 
sion in  the  formula  "Liberty,  Fraternity,  Equality." 
When  again,  the  socially  irresponsible  control  of  pro- 
duction failed  to  meet  the  demands  for  higher  produc- 
tion industrial  democracy  became  the  new  ideal.  No 
sooner  does  the  old  order  of  things  give  way  to  the  new, 
than  the  old  mode  of  production  has  already  developed 
all  its  possibilities,  and  the  new  way  appears  clearly; 
leading  away  from  the  vicious  circle  of  contradictions. 

The  present  great  conflict  between  autocracy  and 
democracy  has  more  than  political  significance.  The 
principle  of  "Government  for  the  people  and  by  the  peo- 
ple" awaits  its  application  within  the  realm  of  economic 
relations,  since  it  is  more  and  more  generall}-  conceived 
that  the  ignorant  and  irresponsible  control  of  produc- 
tion causes  waste  and  leads  to  destruction.  The  al- 
leged supremacy  of  autocratic  government,  either  of  na- 
tions or  of  industries,  is  a  fallacy  created  by  the  con- 
fusion of  parts  with  the  whole.  The  relative  advan- 
tages of  Teutonic  imperialism  is  in  the  recognition  and 
thorough  application  of  the  principle  of  coordination  of 
action  and  strict  accountability  for  results,  not  in  the 
principle  of  arbitrary  absolutism.  Whenever  the  people 
themselves  exercise  the  right  of  judging  the  results  and 
actually  choose  their  own  leaders,  there  is  obviously  no 
opportunity  to  substitute  the  ideal  of  oppression  for  this 
of  mutual  benefit. 

What  seems  to  be  correct  in  respect  to  nations  is 
equally  true  in  the  industries.  The  success  of  great  in- 
dustrial leaders  and  managers  was  in  the  final  count  due 
to  the  adojHion  of  superior  forms  of  organization, 
v.herein  the  thorough  knowledge  of  facts  takes  the  place 
of  ignorance,  and  cooperation  supersedes  competition. 

It  is  obvious  that  without  a  thorough  knowledge  of 
facts  pertaining  to  all  functions  involved  in  production, 
the  possibilities  may  not  be  full)-  recognized.  More- 
over, full  advantage  of  facilities  materials  and  knowl- 
edge cannot  be  attained  unless  there  is  a  full  coopera- 
tion striving  at  the  realization  of  the  highest  aim.  Hence 
emphasis  was  laid  in  the  foregoing  installments  of  this 


specializing  in  the  management  of  power  plants.  He 
was  educated  in  Russia  and  Germany,  held  a  position  of 
shop  superintendent  and  chief  engineer  in  Russia  and 
was  also  instructor  and  consulting  engineer  to  the  Naval 
Academy  at  Baku.  After  coming  to  this  country,  and 
prior  to  taking  up  his  oven  practice,  he  was  consulting 
engineer  to  the  Board  of  Estimate  and  Apportionment 
of  New  York  City,  consulting  engineer  for  the  Penn 
Central  Light  &  Pozver  Company  and  Superintendent 
of  Power  of  the  Nezf  York,  New  Haven  &■  Hartford 
Railroad  Company. 

series  on  the  importance  of  a  full  knowledge  of  the  ele- 
ments entering  into  the  problem  of  power  production. 

Autonomous  Cooperation 

To  carry  out  such  a  program  a  fitting  managerial 
mechanism  must  be  developed.  Taylor's  functional 
foremanship  ottered  a  logical  and  promising  step  in  this 
direction,  yet  its  intrinsic  limitations  retarded  its  wide 
application.  ^lanagerial  functions,  centering  in  the 
planning  department,  gave  a  strong  autocratic  smack  to 
its  ukases.  The  democratic  spirit  of  cooperation  was 
sacrificed  to  that  of  oligarchy  by  official  bossdom;  the 
routine  of  administrative  control  became  by  necessity 
complicated,  perhaps  cumbersome,  and  finally  the  suc- 
cess or  failure  of  the  enterprise,  so  organized,  hinged 
on  the  spirit  of  the  man  at  the  top.  (  P.ut  so  it  is  with 
the  Kaiser.  \\"ere  he  animated  with  the  ideals  of  hu- 
manity, Germanic  thoroughness  would  perhaps  be  bent 
on  beneficial  constructive  work,  instead  of  destruction.) 
Such  is  the  inevitable  trap  into  which  falls  the  individ- 
ualistic cult  of  "hero,"  of  "leader"  or  of  "superman." 

"Ganttizm,"  if  I  am  permitted  to  introduce  this  term 
to  denote  the  new  conception  in  industrial  philosophy, 
conceives  the  wholesomeness  of  autonomous  self-gov- 
ernment of  shops.  The  success  of  each  worker  con- 
tributes to  the  success  of  the  whole  establishment,  since 
the  lowering  of  quantity  or  quality  of  the  product  by 
even  one  affects  the  rest  unfavorably. 

The  writer  has  advocated  for  many  years  the  impor- 
tance of  recognizing  the  autonomy  of  the  ]iower  depart- 
ment in  industrial  organizations  as  well  as  in  public 
utilities,  and  it  should  be  obvious  to  any  unprejudiced 
mind  that  no  general  iilanning  department,  however 
jierfectly  organized  and  smoothly  running,  still  less 
any  old-tvpc  general  management,  is  capable  of  wisely 
directing  the  peculiar  functions  of  the  power  depart- 
ment unless  it  has  on  its  staff  power  specialists  to  de- 
vise, direct  and  supervise  the  specific  functions.  If 
this  is  so,  then  the  removing  of  such  specialists  from 
close,  living  contact  with  the  department  they  are  to 
direct  and  dumping  them  into  an  office  whose  functions 
are  specific  and  distinct,  is  devoid  of  practical  advan- 
tages. The  close  cooperation  between  the  production 
and  power  department,  or  between  the  power  plant  and 
the  other  departments  of  a  public  utility,  is  of  great 
importance  both  for  the  purpose  of  ascertaining  the 
extent  of  demands,  regulating  jieaks,  etc.,  and  for  se- 
curing materials  as  well  as  coordinating  other  functions 
of  mutual  importance. 

TiiF,  M.\n.\gi:ri.\l  T.\sk 

Mr.  I.  P.  Frey  in  his  critique  of  the  Taylor  system  of 
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niaiiageiiient  said:  "It  is  unscientific  because  it  has 
failed  adequately  to  understand  the  liuman  factor  and 
the  spirit  of  our  American  institutions,  for  it  makes  of 
one  man  a  task  maker  and  a  taskmaster  \\ithf)Ut  consent 
of  the  other." 

The  government  in  a  [)kint  should  be  like  fjovernment 
in  a  state,  -ivith  the  consent  of  the  governed.  Yet.  if 
political  self  g'ONernment  is  acquired  by  ignorant  people 
who  fail  to  set  a  vvise  policy,  who  are  devoid  of  a  far- 
s'ghted  jirogram  and  are  prompted  in  their  action  by  a 
desire  to  get  immediate  advantages  without  thorough 
consideration  of  ultimate  results,  such  people  fall  an 
easy  prey  of  ;i  neighboring  state  if  the  latter  happens  to 
be  strongly  organized  and  aggressively  inclined.  Simi- 
larly, in  case  of  an  industrial  establishment,  self-gov- 
ernment or  management  by  consent  should  be  jireceded 
by  broad  and  thorough  educational  work,  to  enlighten 
those  actively  engaged  in  production  on  matter  con- 
tributing to  the  fundamental  success  of  the  establish- 
ment and  ultimate  benefit  of  the  community. 

t{n  the  preceding  installment,  the  task  was  defined  as 
doing  the  ivork  in  the  best  devised  manner  as  opposed 
to  the  old  conception  of  a  task  as  the  request  to  accom- 
plish the  most  work.  Taylor  himself  admitted  that  "the 
tasks  were  all  purposely  made  so  severe  that  not  more 
than  one  out  of  five  could  keep  up."  Opposed  to  this 
our  tasks  are  set  so  that  anyone,  unless  he  is  physicalh- 
or  mentally  disqualified  for  the  work,  can  accomplish 
his  task  with  comparative  ease.  In  the  power  house, 
obviousl}-,  the  quality  means  vastly  more  than  the  quan- 
tit\-  of  the  work,  hence,  the  paramount  function  of  man- 
agement is  the  training  of  employees  not  only  in  proper 
methods  of  work  and  in  forming  better  habits,  but  also 
in  teaching  scientific  rudiments  and  principles,  a  clear 
understanding  of  which  is  so  essential  for  intelligently 
performing  work.  It  is,  therefore,  the  task  of  the  man- 
agement to  offer  the  employee  an  opportunity  to  do  the 
kind  of  work  for  which  he  has  inclination  and  is  fitted, 
to  provide  means  and  surroundings  that  facilitate  the 
work  and  assure  the  possibility  of  good  results  and, 
finally,  to  assume  full  responsibility  for  seeing  that  the 
work  is  properly  performed.     In  practice  it  means : 

1.  Helping  emplo}ees  to  acquire  correct  and  useful 
knowledge. 

2.  Helping  em]iloyees  to  cultivate  the  habit  of  doing 
good  work. 

3.  Rewarding    meritorious   work. 

Putting  Knowledge  In  Form  to  I'sf; 

To  fulfill  these  obligations  toward  the  men  and  the 
industry,  the  first  problem  is  to  render  all  the  knowl- 
edge of  facts  previously  studied  into  a  readily  avail- 
able form.  The  mere  tabulation  of  data  gathered  dur- 
ing tests  and  experiments  is  obviously  unavailing  for 
those  whose  duty  it  is  to  do  the  work.  The  facts, 
therefore,  should  be  boiled  down  to  a  set  of  easilv  un- 
derstood rules  and  presented  either  in  the  form  of  a 
written  instruction  or  modified  into  gra|ihs.  slide  rules, 
semi-automatic  indicators,  etc.  For  instance,  when  it 
is  definitely  determined  what  is  the  best  rate  of  driving 
the  boilers  the  dial  of  an  instrument  showing  the  rate 
of  steam  flow  or  boiler  feed  should  be  provided  with 
plain  markings  indicating  what  number  of  boilers 
should  share  the  load ;  then  extra  boilers  ma\'  be  banked 
or  put  in  line  as  the  case  may  be.  without  any  fmther 
guess,  reference,  or  calculation  whatever. 

Again,  if  a  relation  between  the  rate  of  firing,  neces- 
sary ash  pit  pressure  and  draft  in  the  furnace  and  at 
the  uptake  is  established  from  study  tests,  a  stoker  en- 
gine tachometer  may  be  provided  with  auxiliary  dials 
showing  for  any  rate  of  driving  the  required  furnace 


conditions.  The  same  arrangement  can  obviouslv  be 
made  on  the  steam  flow  meter  dial  of  individual  boilers, 
as  the  rate  of  firing  under  proper  conditions  is  in  a 
definite  relation  to  the  evaporation — hence  each  rate  of 
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steam  flow  calls  for  certain  definite  furnace  conditions 
to  attain  the  best  economy.  Less  direct,  but  not  less 
helpful  than  such  semi-automatic  instructions,  are 
diagrams  and  slide  rules,  the  use  of  which  is  readily 
understi>ii<l  b\  nperators.    For  example,  a  plant  contains 
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three  turbines  of  different  water  rates.  With  every 
change  of  load  the  question  arises  how  the  total  load 
should  be  distributed  among  the  units  to  consume  the 
least  steam  per  k.w.h.,  and  what  unit  to  have  as  re- 
serve capacity  to  take-up  fluctuations.  A  special  three- 
disc  slide  rule  can  easily  be  prepared  to  help  the  opera- 
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tor  to  almost  instantly  decide  what  combination  assures 
best  steam  economy  compatible  with  the  required  safety 
provisions.    See  Figure  19  herewith. 


FIG.    19.      THREE-DISC   SLIDE  RULE  FOR   STEA.M   CONSUMPTION 

Presextixg  Definite  Ixstrvctioxs 

The  simplest  form  for  presenting  a  definite  instruc- 
tion is  a  written  instruction  card  describing  in  clear 
concise  paragraphs  the  practice  and  secjuence  of  jobs 
to  be  performed.     See  Figures  20,  21  and  22. 

Whatever  the  form  or  means  of  issuing  the  instruc- 
tions to  the  operators,  it  must  be  so  clear  as  to  prevent 
misunderstanding;  it  must  be  complete  so  that  no  de- 
tail that  may  possibly  influence  the  result  is  omitted. 
The  preparation  of  a  set  of  such  instructions  should  be 
made  a  distinct  duty,  by  the  management  delegating  for 
such  work  either  one  man  or  a  group  of  specialists.  Vet 
it  is  obvious  that  the  work  of  crystalizing  the  best 
knowledge  available  could  never  be  done  without  the 
closest  possible  cooperation  \w\\\\  the  entire  force  of 
cmp!o\ees. 

The  American  Society  of  Mechanical  Engineers  a 
few  years  ago,  reporting  on  scientific  management,  used 
the  expression  "transfer  of  skill."  The  deep  meaning 
of  this  term  is  in  the  suggestion  of  transfering  it  in  both 
directions — from  universal  labor  to  cooperative  labor, 
from  scientist  to  worker,  and  the  reverse.  While  the 
theory  is  modified  by  experience,  the  experience  is 
I'celed  ofif  from  the  crust  of  old  traditions,  habits,  falla- 
cies and  customs  of  the  trade,  fre(|uentl\-  inherited  from 
limes  v%hen  means  and  conditions  of  work  were  vastly 
different  than  they  are  today.  This  process  of  stand- 
ardization of  methods,  as  opposed  to  the  old  and  recog- 
nized standardization  of  mechanical  parts,  is  compara- 
tively a  new  conception  and  care  shall  be  taken  to  avoid 
an  illusion  that  a  standard  method  is  something  perma- 
nent and  unalterable. 

A  method  is  a  mode  of  action ;  it  is  a  living  thing  and 
as  such  is  subject  to  constant  development  and  modifi- 
cation. With  each  change  in  surrounding  conditions, 
appliances  and  materials  used,  new  discoveries  made, 
etc.,  the  methods  of  work  or  operation  should  be  re- 
\ised  and  modernized.  .Xs  soon  as  this  principle  is 
lost  sight  of,  the  whole  organization  becomes  a  dead 
system  and  a  i)lant  carrying  it  out  to  the  letter  is  like 
Rip  \an  Winkle  going  to  sleep  while  progress  passes 
by.     In  this  light  the  i)lant  office  is  the  custodian  of  all 


available  knowledge,  the  study-man  in  cooperation  with 
the  entire  force  keeps  vigilant  watch  over  every  possi- 
ble point  of  progress,  and  modifies  practice  as  and 
when  conditions  and  requirements  change. 

With  the  preparation  of  clear  and  complete  instruc- 
tions, the  work  of  standardizing  is  not  finished — it  onlv 
begins  at  that  moment.  To  assure  the  proper  use  of 
knowledge  and  the  living  up  to  prepared  instructions, 
the  training  of  emploxees  is  most  essential. 

The  Ixstructors 

The  plan  of  thorough  instruction  and  training  for 
firemen,  engineers  and  other  employees  simplifies  the 
problem  of  securing  power-house  help  and,  in  fact, 
.'olves  the  problem  by  dexeloping  the  skill,  intelligence 
and  efficiency  of  the  emp'oyee  to  suit  the  highest  re- 
quirements for  each  position. 

Any  management  that  neglects  to  provide  proper 
training  for  its  employees,  clearly  fails  to  fulfill  its 
duty.  The  means  for  such  a  provision,  however,  are 
by  necessit)-  ver\-  different  depending  on  the  size  of  the 
plant.  While  in  a  large  central  station,  the  plant  office 
acting  as  custodian  of  information  has  delegated  per- 
manent instructors  with  each  shift  in  boiler,  pump,  tur- 
bine, and  high  tension  rooms,  on  the  switchboard  and 
with  the  repair  gang,  a  smaller  plant  in  a  mill  or  iso- 
lated building  may  be  satisfactorily  served  by  a  single 
man  acting  as  instructor  and  supervisor.  Between  these 
two  extremes  a  number  of  variations  are  possible.  In 
every  case,  however,  the  main  point  should  be  clearly 
borne  in  mind ;  that  the  expense  for  such  sen-ice  is  in- 
xuinificant  in  comparison  ivith  the  savings  resulting 
from  the  ■zvork  of  a  well  trained  crciv.  In  fact  the  sav- 
ings usually  are  so  large  in  proportion  that  the  ex- 
]ienses,  even  for  high  priced  specialists,  are  covered 
nianx'  times  over. 

In  the  case  of  large  plants,  the  instructors  assigned  to 
each  shift  may  be  compared  with  what  Taylor  called 
"w'Ork  bosses"  and  should  have  the  qualifications  ex- 
pected of  them.  The  result  of  their  work  can  be  ac- 
curateh'  measured  b}'  the  number  of  men  under  their 
care  who  learn  successfully  and  acquire  the  habit  of 
performing  work  up  to  the  standard. 

Inasmuch  as  the  least  skilled  and  most  backward  men 
require  more  help  from  instructors  to  bring  the  level 
of  efficiency  up  to  the  standard,  it  has  been  found 
beneficial  to  stimulate  this  spirit  of  helpfulness  by  a 
special  reward  to  the  instructors.  To  that  end,  the  in- 
structor receives,  over  and  above  his  salary,  an  extra 
remuneration  for  each  man  who  learns  to  perform  the 
work  with  the  predetermined  degree  of  efficienc\,  and 
a  double  reward  for  every  man  under  his  instructions 
on  the  days  when  all  the  men  live  up  to  their  tasks. 

The  value  of  a  careful,  systematic  and  prolonged 
training  of  the  emi)loyees  cannot  be  over-emphasized. 
The  most  difficult  jiart  of  this  work  is  breaking  old 
habits.  The  restraint  from  habitual  actions  often 
makes  the  emi)loyee  nervous  even  if  he  is  thoroughly 
convinced  of  the  advantages  of  the  new  method.  If, 
hovvcver,  the  new  wa\-  appears  to  him  as  an  unrea- 
sonable fancy  of  his  superior,  who  failed  to  make  it 
clear  to  him  that  the  change  is  reasonable  ,^nd  to  mutual 
advantage,  the  strain  on  his  nerves  caused  both  b\-  sus- 
|)icion  as  to  the  outcome  and  concentration  of  mind  on 
unfamiliar  actions  may  take  the  form  of  concealed 
sarcasm  or  even  open  hostility. 

The  functions  of  an  instructor  are,  therefore,  at  once 
those  of  an  expert  and  a  tactful  human  administrator. 
The  demoralization  that  may  be  caused  by  lack  of  either 
is  .serious  and  far-reacliing,  and  it  is  commonly  known, 
that  when  perfectly  good  orders  issued  by  the  man- 
.-.gement  fail  to  produce  the  expected  results,  the  cause 
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can  almost  invariabl\-  be  traced  to  the  fact  that  it  was 
expected  that  the  new  order  would  take  place  by  itself 


The    educational    campaign,    however,    aimed   at   the 


INSTRUCTION  CARD 

SKETCH  SHEET 


To  be  done-  by  i    .'Sir;?:!  In  icwer  Plant  Deytj   Eleotrlo  Wanted  Daily 


Carry  oven  load  on  each 
flow  'jer  hour,  banking 
on  eacfi  unit. 


boiler  In  tr.e  nelt,->-borho:id  of  10,000  poijnds  of  steam 
me  boiler.   If  necessary,   to  secure  tie  desired  loaxi 


Use  coal  In  mixture  of  five  ports  of  ant-iracite  VucicW-.eat 
bltuninous  run  of  nine. 


and  ono  Tjart 


the  load  drops  and  cllovdn 


dangers  of  fuel  shortage  and  outlined  the  general  plan 
<;f  preventive  work,  few  api)reciated  the  gravity  of 
he  good  old  saying  that  the  best  way  to  doom  a  thing  the  issue.  Since  then  every  prediction  has  come  true 
to  failure  is  to' give  it  "a  fair  trial"  is  always  true  and  most  of  the  recommended  steps  have  been  taken 
whenever  a  capable  man  is  not  made  responsible  for  through  the  legislation  or  by  the  fuel  administration. 
its  success. 

Whereas  these  considerations  are 
equally  applicable  to  training  work- 
men in  any  line  of  work,  the  powder 
plant  presents  a  number  of  special 
problems  in  connection  with  educa- 
tion. Sometimes  the  most  rudimen- 
tarv  knowledge  of  chemistry  and  the 
laws  of  physics  is  sufficient,  as  for 
firemen,  while  in  other  cases  more 
profound  insight  into  the  scientific 
basis  of  things  is  essential,  as  some- 
times with  electricians.  Our  "engi- 
neering letters"  form  the  foundation 
for  subsequent  discussions,  lectures 
and  other  phases  of  an  educational 
campaign. 

It  would  be  manifestly  erroneous 
to  think  that  the  job  of  an  instruc- 
tor is  a  temporary  one.  It  is  as  per- 
manent as  the  plant  itself,  inasmuch 
as  men,  supplies,  conditions  and  re- 
requirements  gradually  change :  new 
investigations  must  be  carried  out, 
and  to  meet  the  changing  circum- 
stances the  management  must  con- 
vey the  revised  information  to  the 
men,  constantly  making  available  to 
them  the  gain  in  knowledge. 

It  would  be  utterly  wrong,  how- 
ever, to  assume  that  a  mere  pre- 
paration and  posting  of  instruction 
cards  is  capable  of  accomplishing 
anything  more  than  creating  con- 
fusion and  sometimes  dissatisfac- 
tion. 

In   a   public-utility   plant   a   coal   passer 


Peed  water  evenly  pemlttlng  extra  gau^  WiH 
gau^  below  nonaal  In  case  of  sudden  piclc. 

of  eight  to  ten  shovelfulls  spreading  sane  ovonly  over  fires 
r  and  corerlng  the  edjfes  of  the  grates  and  all  blow-holes. 

After  esc:-,  firing  look  at  the  Instrunont  board  and  adjxist,   if  r.ecessary,  the 
danper  draft  and  asf\  pit  pross-jro  accordln-  to  table  for  observed  rate  of 
steam  flow,     rnlntain  in  fumcce  balanced  draft  as  near  as  possible, 

Re£:ulate  conditions  as  follov.-Si 

WHEIIi     Flow  per  boiler  Is  nooo 

(Ash  pit  cust  be         1,2 
TitEHJ Damper  must  be  0.03  0.04       0,05  0.08       0.1 

(Fuel  bed  must   be  3"  4"  5"  6"  7 

Levelling  fires  before  firing,   if  necessary,   sjiall  cover  bio 
puffed  Bpote,  don't  plow  or  mix  coal  strata. 


9000     10000        11000 


12000  pound/hour 
1,B 


Recoitl  the  readings  every  half  hour  on  the  boiler  house 
.^rever  allow  the  steam  pressure  to  drop  below  140  pound 


log. 
square  incii 


The  above  conlitions  shall  constitute  the  firemen's  tasK  in  addition  to  such 
regulation!  as  to  hours  of  work,  etc.  as  covered  by  special  instruition.  Tie 
offibienoy  is  ezpooted  to  be  75jJ  or  more. 


was  Started 
rather  hastily  on  a  new  method  of  work  per  instruction 
card.  The  following  quotation  from  a  report  made  on 
the  subject  is  self-explanatory: 

"180.000  pounds  of  coal  were  handled  by  4  men  in  24  hours. 
Two  men  working  together  12  hours  each  day  and  passing 
45.000  pounds  each,  could  not  stand  the  work:  it  was  too  hard. 
This  was  because  the  shovel  had  a  short  handle  and  they  had 
to  bend  too  low ;  the  shovel  held  only  16  pounds  of  coal  in- 
stead of  21.5  pounds,  causing  the  workman  to  bend  too  many 
times  per  ton ;  the  wheelbarrow  held  only  250  pounds,  causing 
too  many  trips.  When  the  man  was  given  the  right  kind  of  a 
shovel  and  a  wheelbarrow  holding  400  pounds,  yet  throwing 
less  weight  on  his  arms  when  lifted  with  the  load,  he  handled 
65,000  pounds  in  8  hours  (instead  of  45.000  pounds  in  12 
hours"),  and  found  his  job  much  easier  than  before.  This 
man,  however,  was  left  to  himself  before  the  new  way  of 
doing  the  work  formed  a  habit  with  him.  In  a  short  time 
he  came  to  us  complaining  of  fatigue  and  refusing  to  continue 
the  work.  We  started  to  watch  him  again,  and  the  trouble 
was  clear. 

"He  did  not  observe  the  instruction  card.  This  card  ordered 
rest  every  so  often,  for  so  many  minutes,  sitting.  Instead 
the  man  worked  much  longer  at  a  stretch,  thinking  that  lonser 
rest  afterward  would  refresh  him  better,  and  when  resting 
he  spent  the  time  standing  and  chatting  to  a  fellow  worker 
and  not  sitting  as  prescribed.  That  was  enough  to  cause 
fatigue.  The  rest  of  the  gang  of  coal  passers  at  Warrior 
Ridge  were  finally  put  on  the  task  in  the  proper  manner,  but 
no  complaint  has  since  been  heard,  and  their  health  and  spirits 
are  markedly  improved." 

Educ.\tiox  vs.  Tr.xixixg 

When  more  than  a  year  ago,  through  this  magazine, 
I   called  the  attention  of  the  public  to  the  impending 


FIG.    20.    INSTRUCTION    C.\RD    FOR   FIREMEN 

necessity  of  generalizing  the  endless  variety  of  plant 
conditions  and  equipment,  has  value  not  as  a  method  of 
conveying   useful    information   and   knowledge   but    in 
pointing  out   the   deadh'   sins   committed   in   the   daily 
operation  of   power  plants.     The  Assistant   Fuel   Ad- 
m.inistrator  for  Ohio  summarizes  those  of  wasteful  fir- 
ing, as  follows : 
(a)    Firing  too  heavily, 
'b^l    Firing  at  too  long  intervals. 
(  c  I   Not  covering  grates  evenly, 
fd)   Not  breaking  lumps  of  coal. 

(e)  Checking   draft    by   ash-pit   doors,   instead   of   by 
stack  damper. 

(f)  Firing  both  doors  at  once  and  not  alternately. 
For  these  conditions  he  says  the  fireman  is  responsi- 
ble.     Then    he    continues:      "Improper    conditions    of 
draft  with  respect  to  the  load  and  fuel  conditions  are: 
(a)   Too  little  draft. 

(h)   Too  much  draft. 

(c)    Failure  to  keep  the  draft  and   the   fuel   thickness 
in  proper  relation. 

For  these  conditions,  Mr.  Leach  justly  blames  the 
plant  owner  "for  not  supplying  the  engineer  with  the 
necessary  instruments  for  regulating  these  conditions." 
L'ut  whv  this  discrimination?  Does  the  fireman  know 
what  is  the  proper  thickness  of  fuel  bed,  etc.,  etc.  ? 

At  the  annual  meeting  of  the  American  Society  of 
Mechanical  Engineers  in  1917,  I  summarized  the  short- 
comings of  generalized  instructions  failing  to  take  due 
cognizance  of  individual  cases  thus: 
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"Teaching  efficiency  (of  power  operation)  by  correspondence 
will  accomplish  little  good.  Endless  variety  of  equipment, 
grades  of  fuel  available,  personality  of  men,  nature  of  load, 
climatic  conditions,  etc.,  make  the  preparation  of  'simple  in- 
struction sheets  for  engineers  and  firemen'  impossible,  and  if 
same  are  made  they  are  so  general  as  to  be  useless.  No  in- 
struction of   real  value   could  be  given  unless  examination  of 


INSTRUCTION  CARD 

SKETCH  SHEET 


To  be  done  byt     I-'iremen  Department i  ELectrlo  Wanted  Dally 
For  Gordoa-F\iltQn  Broad  Top  Coal  Only. 


Load 

Draft  at  uptake 
Thiajmess  of  fires 
Shake  crates  every 


12001C.V.  1460KW.      1750ivV/.   EOOOK\».     2300KW.     ZOOOKW.     up 


li-  iir. 


li-  nr.     1  hr. 


After  shaking  crates 
without  touching;  fir 
lightly  in  the  rear. 


aoraper,  pusji  fires  to  tlia  rear  lift  and  take  out  scraper 
row  f^ben  cool  in  front  to  required  thicloiess,   spread 


£,  Fuel  bed  must  be  lovel  all  the  time. 

3.  Clean  fires  every  12  hours  on  load  less  tliaa  2000  Kff, 

4.  Clean  fires  overy  0  hours  on  load  more  than  2000  !W, 

5.  Throw  coal  in  fires  every  tlno  t;ie  boll  rings. 

6.  Only  one  fire  door  can  be  opened  at  a  time  in  the  boiler  : 

7.  Hlght  proportion  of  coal  -  one  vAieelbarrow  to  one  water  wi 

8.  i'eed  continuously;  not  from  tljne  to  time. 

g.  On  sudden  peaks  allow  water  lovel   to  (jo  to   the  lower  mark 

10,  On  light  loads  keep  water  level  at  upper  nark. 

11,  Vflien  shifts  are  changed  have  water  level  on  middle  mark. 


Blow  down  boilers  by  openliu;  blow-off  valves  slowly  and  olosin,^  al 
2  minutes  per  boiler.     Start  11:30  P.M. 

Blmv  soot  at  5i30  P,\u  5|30  A.U.  and  12  noon.  Follow  special  instruoti 

Blow  off  superheaters  every  A'onday  at  9tOO  A.U. 

Report  on  duty  dollyi   6:05  A.M.  2|53  P.M.       10i53  P.M. 

Leave  duty  dailyiSiOO  P.M.        11:00  P.M.  7:00  A.M. 


COHBITIOHS 
>tly  the  above  instructlo 


efficiency  will  be  71 


Bonus  is  forfeited  if  etoon  pressure  frops  bolow  165  pound  square  inch 
Report  at  once  anythlnc  that  is  in  the  way  to  earn  bonus  if  not  reportei 
will  be  allowed. 


FIG.  21.      INSTRLXTION   CARD  FOR  FIREMEN  ON    SPECIAL  GRADE  OF  COAL 

the  plant  was  made.  Keeping  records,  logs,  etc.,  necessitates 
instrument  equipment  and  measuring  devices.  All  of  this  is 
good  only  when  the  data  are  used  and  interpreted  by  a  trained 
man  and  this  must  be  done  continually.  If  the  regular  em- 
plovees  failed  to  secure  high  efficiency,  it  is  not  because  of 
the  lack  of  'circularized  education,'  but  chiefly  on  account  of, 
(l)  lack  of  time  to  carry  on  investigations  and  tests,  (2)  ab- 
sence of  instruments,  facilities  and  encouragement,  (3)  lack 
of  experience  in  this  highly  specialized  line  of  research  work. 
The  education,  therefore,  should  begin  ivith  owners  and  man- 
agers, and  only  end  zvith  the  firemen.  Any  half-measure  with 
good  intentions,  falling  short  of  accomplishing  valuable  results 
are  dangerous  as  thev  chloroform  the  public  conscience  creat- 
ing a  belief  as  if  something  real  is  being  done  while  there  is 
little  behind  the  words  making  all  content  that  'all  is  well. 

A  line  of  demarkation  mu.st  be  very  clearly  drawn 
between  the  general  educational  campaign  and  the 
course  of  training  for  employees.  The  first  precedes 
the  second  as  far  as  management  is  concerned,  i.  c, 
realization  of  the  short-comings  of  the  practice  in 
vogue  leads  to  the  standardization  of  methods  and  train- 
ing for  the  accomplishment  of  the  task.  With  power- 
plant  employees  the  course  is  usually  reversed,  namely, 


as  to  why  this  is  the  right  method,  which,  as  a  rule, 
can  be  answered  only  through  a  study  of  the  funda- 
mental principles  of  the  science  involved. 

When  this  stage  is  reached  two  things  become  ap- 
parent— work  loses  its  monotony  because  the  processes 
occurring  are  an  open  book,  and  conditions  are  ad- 
justed much  in  the  same  spirit  as 
in  a  ball  game  tactics  are  changed  to 
increase  the  score.  As  a  consequence 
of  this  aroused  interest  in  the  work 
a  material  improvement  in  service, 
efficiency  and  economy  follows. 
Training  Firemen 
No  man  without  thorough  and 
prolonged  training  can  acquire  the 
new  habits,  and  it  is  really  the  habit 
of  work  and  the  habit  of  the  new 
way  of  thinking  that  must  be  aimed 
at  in  this  work.  We  may  know  the 
truth,  we  may  be  convinced,  yet,  if 
we  are  not  in  the  habit  of  practicing 
it  all  the  wisdom  and  truth  is  of 
no  avail.  It  is  universally  conceded 
that  the  good  results  obtained  dur- 
ing boiler  tests  are  never,  or  only 
seldom,  duplicated  in  average  every 
day  practice.  Yet  if  the  conditions 
of  load  and  service  during  the  test 
were  normal  working  requirements, 
there  is  no  other  reason  for  results 
falling  short  but  the  failure  of  the 
regular  crew  to  carry  on  the  work 
the  way  the  experimenters  did.  The 
reasons  for  this  failure  may  be  any 
one  of  many:  lack  of  means,  knowl- 
edge, incentive,  etc.  It  is  quite  com- 
mon to  read  in  various  reports  on 
boiler  tests  statements  like  those 
below: 

".\  different  fireman  was  on  duty. 
He  fired  the  boilers  and  cleaned  the 
fires  in  a  ditTerent  and  apparently 
more  efficient  manner  than  the  first 
fireman."  Again  in  another  report, 
we  read,  "The  helpers  do  not  realize 
the  importance  of  coaling  quickly 
and  closing  doors  and  it  takes  them 
longer  to  coal  than  the  firemen  ..." 

It  is  evident  that  the  change  of  method  will  be  fol- 
lowed by  the  change  of  result.  The  best  result  may  be 
secured  onlv  if  the  best  method  is  pursued  by  all  fire- 
men, and  this  obviously  cannot  be  accomplished  without 
training.  Ordinarily  firemen  receive  no  training,  mere- 
Iv  a  few  words  of  instruction,  while  the  helpers  do  not 
g'et  any  training  other  than  the  personal  observation  of 
the  routine  work  done  bv  the  others.  Such  a  process 
is  naturally  the  longe.st.  and  the  mental  inequalities  of 
different  men  make  it,  in  some  cases,  still  longer.  Mean- 
while fuel  is  liberally  wasted  by  men  of  interior  ex- 
perience. 

An  abstract  from  a  report  of  the  mechanical  super- 
intendent on  the  progress  of  such  work  in  a  mill  plant 
is  illuminating: 

After  considerable  investigation  and  deliberation,  we  decided 
10  obtain  a  specialist  to  consult  with  us  rcgar.hng  the  most 
approved  and  scientific  methods  of  boiler  room  practice.  The 
work  was  started  in  January. 

The  first  thing  we  had  to  tackle  was  to  find  out  what  causes 


slowly  allov/iug 


the    instructions    given    during    the    period    of    trainmg      poor  or  good  economy.     Our  coal  and  water  records  for  the 
arouses  their  interest  to  the  more  general   subject  and      past  years,  when  analyzed,  brought  out  'wo  facts: 
thrknovvledge  of  how  to  do  the  work  brings  questions  i.    That  some  firemen  obtained  higher  efficiency  than  others. 
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2.  That  efficiency  obtained  during  tests  was  much  higher 
than  that  secured  during  every  day  operation. 
It  is  a  foregone  conclusion  that  no  two  firemen  fire  alike,  yet 
there  can  be  only  one  best  method.  To  discover  this  best 
method,  we  had  first  to  install  such  additional  instruments  as 
would  show  the  observer  every  change  of  condition  and  its 
effect  on  the  results ;  second,  to  get  an  observer  or  study  man 
who  could  devote  all  his  attention  to  the  problem.  Such 
men  are  not  to  be  found  ready  made  unless  you  pay  an  ex- 
ceptionally high  price.  Our  course  was,  therefore,  to  develop 
one  with  the  help  of  our  advisor.  We  selected  for  this  pur- 
pose a  young  engineer  in  our  organization  whom  we  made 
power  supervisor,  his  duties  consisting  in  addition  to  the 
aforesaid  study  work,  the  training  of  firemen  and  coal  passers 
so  that  they  may  become  proficient  enough  and  accomplish 
the  standard  task.  It  was  also  his  duty  to  keep  records,  obtain 
fuel  analyses,  make  daily  computations  of  boiler  and  grate 
efficiency,  make  charts  showing  in  graphical  form  the  weekly 
amount  of  coal  burned,  efficiency,  cost  of  i,ooo  pounds  of 
steam,  etc. 
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Instructions  can  neither  be  transmitted  to  the  inen 
nor  made  use  of,  unless  the  plant  is  provided  with  the 
necessary  facihties  to  observe  the  inner  workings  of 
the  processes  the  men  are  to  control.  Much  has  been 
said  and  written  about  the  necessity  of  various  boiler 
rooin  instruments  and  sarcastic  comparisons  often 
drawn  between  the  elaborate  equipment  of  switchboard 
panels  and  the  boilers  equipped  with  water  gages.  In 
fact  there  has  been  so  much  said  about  the  necessity  of 
having  various  boiler  room  instruments  that  many 
I>lants  have  already  succumbed  to  the  tempting  talk  of 
salesmen  and  have  installed  a  variety  of  recording  and 
mdicating  devices,  but  failed  to  provide  for  training  in 
the  proper  use  and  interpretation  of  them.  These  then 
became  a  dead  investment  in  a  vast  number  of  plants 
and  serve  no  other  purpose  than  to  increase  the  over- 
head charges.  The  situation  is  entirely  different  in 
plants  where  care  is  taken  to  train  men  in  the  proper 
use  of  intelligently  selected  instrument  equipment.  Here 
is  an  extract  from  a  report  from  a  supervisor  of  power 
to  the  manager  indicating  what  intelligent  training  can 
accomplish  with  the  use  of  instrument  equipment: 

....  it  is  evident  that  in  the  four  months  preceding  the 
installation  of  the  boiler  control  board,  the  savings  on  fuel, 
due  to   various   steps   taken,   averaged   $435   per   month    while. 


in  the  four  months  following  the  installation  of  the  instruments, 
the  savings  computed  on  the  same  basis  averaged  $1,145.  In 
other  words,  the  increased  savings,  due  solely  to  the  intelligent 
use  of  instruments  on  the  boiler  control  board,  was  $710  per 
month  or  $8,620  on  the  annual  basis,  which  means  that  the  ex- 
penditure of  $2,080.46  for  instruments  of  the  said  board  is  an 
investment  which,  in  our  case,  yields  over  400  per  cent,  profit. 

This  statement  is  by  no  means  exaggerated  since  the 
plant  is  a  comparatively  small  factory  installation  con- 
suming from  150  to  250  tons  of  coal  per  week.  Two 
boiler  control  boards  are  shown  in  Figures  17  and  18. 

In  this  connection  it  might  be  of  interest  to  cite  the 
description  of  a  typical  installation  of  a  boiler  control 
board,  as  devised  by  the  writer,  given  in  a  paper  by  the 
mechanical  superintendent  of  a  large  paper  company. 

An  instrument  board  was  installed  in  each  boiler  room  in 
a  location  to  be  readily  seen  by  the  firemen.  Upon  the  board 
were  mounted  steam  flow  meters  piped  to  each  boiler,  a  draft 
gage,  indicating  draft  in  boiler  uptake  and  furnace  and  pres- 
sure in  ash  pit,  a  recording  thermometer  with  two  pens  record- 
ing temperature  of  feed  water  entering  economizers  and  boilers, 
and  a  flue  gas  pyrometer  connected  to  a  thermo-couple  in  each 
uptake  to  indicate  flue  gas  temperature.  Adjacent  to  the  board 
is  the  Venturi  feed  water  meter,  a  gas  collector  and  analyzer, 
and  a  portable  recording  flow  meter.  The  draft  gages  are 
piped  to  each  boiler  in  such  a  way  that  through  a  system  of 
valves  operated  by  levers,  the  draft  in  uptake  and  furnace 
and  ash  pit  pressure  can  be  obtained  by  pressing  the  lever 
corresponding  to  any  boiler.  Likewise,  the  temperature  of 
flue  gases  may  be  read  by  making  the  proper  electrical  con- 
nection for  any  boiler  by  turning  a  hand  wheel. 

The  installation  of  instruments  on  a  boiler  control  board 
has  several  unique  features : 

(a)  Only  steam  flow  meters  are  individual  for  each  boiler, 
all  other  instruments  could  be  selectively  connected  with 
any  boiler. 

(b)  Indicating  instruments  are  those  needed  for  control 
and  adjustment  of  working  conditions  of  boilers. 

(c)  Recording  instruments  are  those  registering  data  neces- 
sary for  computation  of  results. 

(d)  Centralization  of  instruments  reduces  first  cost  (in- 
vestment). 

(e)  Centralization  of  instruments  affords  observer  or  head 
fireman  the  opportunity  to  compare  instantly  the  work- 
ing of  all  boilers  in  the  plant,  or  of  any  one. 

The  progress  of  installation  of  instruments  should  be 
utilized  as  an  opportunity  for  education.  The  very  im- 
portant factor  for  learning  something  is  the  interest 
aroused  on  the  subject,  and  this  is  invariably  the  case 
when  new  devices  appear  in  the  plant.  Their  purpose, 
use  and  service-value  should  be  explained  before  they 
become  permanent  fixtures,  since,  if  this  opportunity  is 
lost,  the  instructor  has  a  doubly  hard  job  as  we  seldom 
have  sufficiently  keen  interest  in  old,  familiar  objects. 
fTo  he  continued) 


Lafeof  Tiamover  on  the  Great  Lakes 

Reference  has  already  been  made  to  the  heavy  turn- 
over of  labor  on  the  Great  Lakes.*  Regardless  of 
whether  union  control  or  Association**  control  was 
most  equitable,  it  seems  certain  that  the  work  of  a  sailor 
on  the  Great  Lakes  was  no  more  attractive  an  occupa- 
tion in  1916  than  it  was  under  the  union  regime.  In 
spite  of  the  welfare  plan  there  were  in  1913,  on  the 
average,  nine  changes  made  to  keep  each  deck  hand 
job  filled;  six  for  each  porter's  job,  six  for  each  fire- 
man's; four  for  each  wheelinan's ;  four  for  each  watch- 
man's; and  four  for  each  ("second")  cook's.  In  1913, 
when  the  number  of  men  required  to  completely  man 
the  Association's  fleet  was  10,476,  the  number  of  ship- 
ments was  52,094,  making  a  turnover  of  about  400  per 
cent.  In  1916  the  situation  was  still  worse,  for,  with  a 
normal  aggregate  crew  for  all  the  fleets  of  not  more 
than  i2,ooo  men,  there  were  shipped  '/t,.82^,  a  turnover 
of  more  than  500  per  cent! 


'  U.   S.   Dept.   of  Labor.   Bureau   of   Labor   Statistics. 
Lake   Carriers'   Association    on    the   Great   Lakes. 
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Hoii:  to  increase  human  effeclkeness  is  one  of  today's 
problems  in  American  industry.  An  important  aid  in 
its  solution  is  the  factory  health  department,  that  treats 
injuries,  illness  during  working  hours  and  occupational 
diseases,  oversees  the  sanitation  of  the  plant  and  con- 
ducts health  education..  This  article  describes  how  a 
department  to  do  this  work  was  developed  and  brought 
to   a  high   standard   of  results. 

Mr.   Mark   M.   Jones'   early   experience    included    the 


position  of  street  car  conductor,  clerk  and  chief  clerk 
in  the  traffic  department  of  a  street  railway  company 
in  Waterloo,  Iowa.  Later  he  was  traffic  manager  of 
the  IVilliam  Galloway  Company.  Relocating  in  Cali- 
fornia, he  held  several  positions  connected  with  traffic, 
finally  becoming  industrial  secretary  of  the  Oakland 
Chamber  of  Commerce.  In  1916  he  came  East,  to 
undertake  his  present  work  as  Supervisor  of  Personnel 
of  the   Thomas  A.  Edison  Interests  at  Orange,  iV.  J. 


DAIIXISTRATIU.X  of  health  department  ac- 
tivities is  essentially  maintenance  work.  The 
department  must  maintain  personnel  as  effi- 
cient producing  units  capable  of  such  effort  as  their 
primary  qualifications  may  warrant.  Its  work  is 
also  a  matter  of  morale.  It  must  do  its  part  in  estab- 
lishing an  individual  "atmosphere"  in  the  plant,  and 
must  occupy  the  position  of  the  grandmother  to 
whom  the  youngster  may  go  when  indisposed,  or  when 
he  cuts  his  finger  and  needs  a  bandage.  He  should 
receive  treatment  that  causes  him  to  wish  to  return, 
and  the  sympathy  that  causes  him  to  feel  that  after 
all  it  is  a  good  thing  to  work  in  a  plant  that  takes 
such  good  care  of  him.  It  is  just  as  important  that 
the  injured  receive  the  sympathy  that  would  be 
accorded  a  child  by  his  grandmother.  It  must  be  a 
very  "human"  institution,  and  it  is  no  place  for  cold 
personalities. 

While  a  well  organized  health  department  is  a 
humanitarian  agency,  it  is  not  out  of  the  dollars  and 
cents  realm.  It  can  inspire  in  the  management  of  an 
enterprise  the  same  feeling  enjojed  by  a  certain 
prominent  lawyer  who  said :  "When  I  can  do  good 
and  make  money  at  it,  then  all  my  functions  are 
working  in  harmony."  There  is  a  distinct  obligation 
resting  upon  industry  to  look  after  the  health  of  its 
workers,  and  as  it  bears  so  directly  on  the  joys  and 
sorrows  of  workers,  no  other  function  can  be  carried 
on  with  a  greater  feeling  of  satisfaction  to  the  man- 
agement.    At  the  same  time  it  pays. 

The  human  body  is  a  more  highly  adjusted 
mechanism  than  any  machine  in  industry,  and  an 
industrial  health  department  must  lead  the  move- 
ment for  wider  knowledge  of  its  care.  Workers  must 
come  to  api)reciatc  that  it  is  far  more  important  to 
understand  thoroughly  the  workings  of  the  human 
body  than  any  machine  they  might  apply  their  ener- 
gies to.  While  self  preservation  is  considered  the 
first  law  of  nature,  the  average  person  is  woefully 
lacking  in  the  knowledge  necessary  to  carry  it  into 
efifect,  as  many  industrial  accidents  demonstrate. 

Work  of  Our  Health  Dep.vrtment 
The  work  of  a  health  department  must  be  builded 
upon  a  strong  foundation  of  confidence.  If  confi- 
dence in  the  hospital  staff  is  lacking,  workers 
naturally  will  not  avail  themselves  of  the  service.  If 
visiting  the  hospital  means  a  clash  of  personalities 
and  proves  an  unpleasant  experience,  all  the  fine 
cr|uipment  which   might  be  crowdrvl   within  its  walls 


will  be  of  little  use.  The  Edison  Health  Department 
is  the  result  of  the  enthusiasm  of  a  strong  personal- 
ity. Doctor  Charles  W.  Banks,  who  heads  it,  is  a 
surgeon  of  wide  experience,  with  an  unusual  capacity 
to  administer  to  wounds  of  the  spirit  as  well  as  those 
of  the  flesh.  His  untiring  devotion  has  created  in  a 
remarkabh'  short  space  of  time  a  specialized  staff 
organization  for  handling  all  phases  of  health  in  the 
Thomas  A.  Edison  Interests.  The  department  is 
concerned  with : 

1.  Occupational  diseases. 

2.  Casualties. 

3.  Illness. 

4.  Sanitation. 

5.  Health  education. 

The  primary  aspect  of  the  Health  Department's 
work  is  the  treatment  of  casualties.  Hospitals  should 
be  conveniently  located  for  immediate  access  in  case 
of  serious  injury,  and  must  occupy  the  same  position 
in  this  respect  that  the  large  hospital  occupies  to  the 
many  activities  of  a  city.  Our  hospitals  are  equipped 
to  render  any  service  to  the  injured,  from  the  resetting 
of  broken  bones  to  amputations.  They  are  open  to 
workers  for  service  at  any  time  during  working 
hours,  and  treatments  for  illnesses  have  greatly  in- 
creased in  number.  Supervisors  noting  that  certain 
workers  do  not  seem  to  act  naturally,  make  inquiry 
and  send  them  to  the  hospitals  if  a  matter  of  health 
is  involved,  so  that  it  is  generally  possible  to  do 
something  for  them  that  will  brace  them  up  and 
enable  them  to  return  to  production  at  once,  rather 
than  lose  the  balance  of  the  day  or  several  days 
through  leaving  the  plant  and  not  consulting  a 
phvsician.  So  far  as  illness  is  concerned,  it  also  pro- 
vides a  most  important  check  upon  the  quack  who 
preys  upon  illiterates  and  certain  foreign  nation- 
alities. It  affords  workers  the  opportunity  to  secure 
a  quality  of  service  that  could  never  be  otherwise 
obtained.  Our  health  department  carefully  follows 
matters  of  sanitation  and  works  in  close  cooperation 
with  the  safety  department  in  improving  conditions 
and  preventing  illness  and  injury. 

He.xlth  Education 
A  health  dejiartment  can  accomplish  most  im- 
portant results  along  educational  lines.  The  great 
need  for  this  is  apparent  to  anyone  coming  in  con- 
tact with  industrial  workers.  The  barn  can  be  locked 
before  the  horse  is  stolen  in  a  large  number  of  cases, 
and   we   are   planning   through    lectures   and    special 
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articles  in  the  Edison  Herald  to  can-y  on  an  aggressive 
camiiaign  in  this  respect. 

The  health  department  must  serve  four  masters : 
worker,  management,  executive,  society.  To  the 
worker  it  must  give  the  specialized  service  that  the 
staff   service    department   offers    an    organization    on 


should  be  spared  which  will  work  to  the  ci:)mtort  and 
convenience  of  workers.  A  list  of  the  main  items  of 
equijimcnt  follows :  Instrument  sterilizer,  dressing 
sterilizer,  hot  water  sterilizer,  cold  water  sterilizer, 
liasin  sterilizer,  irrigator,  blood  pressure  apparatus, 
liaem(>gl()I)iii    scale,    Fairbanks    scale,    urinalvsis    set. 
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other  functions.  To  the  management  it  must  render 
that  service  which  makes  the  policies  or  ideals  of  the 
industry  a  very  real  and  living  thing.  With  the 
executive  it  must  so  cooperate  that  he  is  not  em- 
barrassed by  low  human  efficiency.  To  society  in 
general  it  must  serve  as  the  agency  to  carry  the  ad- 
vanced thought  of  the  times  on  health  matters  on  to 
the  firing  line  in  industry,  and  so  do  its  bit  in  making 
that  p)articular  section  of  the  world  a  better  place  in 
which  to  work  and  live.  The  final  test  of  its  effi- 
ciency is  its  ability  to  balance  each  of  these  four 
obligations.  Undue  emphasis  on  either  will  not  pro- 
duce the  comprehensive  result  tliat  should  be  its 
consistent  ideal  at  all  times. 

Our  Pl.vxt  Hospit.\ls 

Two  hospitals  were  set  up  at  the  outset  and  have 
been  equipped  in  a  most  complete  manner.  One  is 
located  at  Orange  and  serves  the  larger  group  of 
Edison  industries,  while  a  smaller  one  is  situated  at 
Silver  Lake.  The  equipment  of  the  main  hospital  at 
Orange  is  sufficiently  great  to  permit  handling  major 
operations,  and  it  is  therefore  seldom  necessary  for 
us  to  send  the  injured  to  outside  hospitals.  The 
Orange  hospital  consists  of  the  doctor's  office  and 
laboratory,  waiting  room  and  safety  museum,  stock 
room,  dark  room,  dormitory  with  two  beds,  and  the 
operating  room.  It  is  located  approximately  in  the 
center  of  the  plant  on  the  ground  floor,  convenient 
of  access  from  all  points.  The  doctor's  office  and 
laboratory  is  equipped  for  physical  examination, 
blood  analyses,  urine  analyses,  etc.  It  will  ulti- 
mately have  an  X-ray  outfit  as  a  part  of  its  regular 
equipment.  The  waiting  room  and  safetv  museum 
is  being  equipped  with  photographs  and  illustrations 
showing  the  results  of  carelessness,  directions  in 
case  of  accident,  X-ray  plates,  etc.  It  will  aff'ord  an 
opportunity,  for  him  who  waits,  to  secure  a  few 
lessons  in  the  price  of  carelessness.  The  stock  rooms 
carry  a  central  stock  of  medical  supplies  available  to 
both  hospitals,  and  for  the  first-aid  cabinets  located 
in  various  sections  of  the  plant.  The  operating  room 
is  a  striking  example  of  Mr.  Edison's  thoroughness 
in   carrying   into   effect   his  belief   that   no   provision 


electro-magnet,  operating  table,  klaarlight,  Berger's 
loop,  electric  bake  oven. 

Two  doctors  and  three  graduate  nurses  comprise 
the  medical  staff. 

The  hospitals  reach  out  into  the  organization  for 
first  aid  to  the  injured  through  first-aid  men  located 
in  various  departments.  These  men  are  supplied 
with  a  small  first-aid  cabinet  with  the  one  standard 
equipment,  consisting  of  the  following:  One  ounce 
absorbent  cotton,  2  ampules  of  iodine,  2  rolls  i-inch 
bandage,  2  rolls  2-inch  bandage,  2  packages  sterile 
gauze  dressings,  i  ounce  Jamaica  ginger,  2  ounces 
4  per  cent,  boric  acid  solution,  i  tournequet,  i  roll 
adhesive  plaster,  2  ounces  aromatic  spirits  ammonia, 
2  ounces  carron  oil,  I  pair  scissors. 

At  the  outset  the  cabinets  contained  all  the  sup- 
plies installed  by  the  manufacturers.  It  was  soon 
found,  however,  that  the  equipment  was  more 
elaborate  than  was  necessary  for  our  use.  and  it 
was  therefore  reduced  to  the  above  list. 

Stretchers  are  located  at  convenient  points  in 
different  plants.  First-aid  men  are  instructed  to  only 
take  such  action  as  may  be  absolutely  necessary  to 
prepare  the  injured  for  the  trip  to  the  hospital.  The 
Edison  organization  insists  that  every  injury,  no 
matter  how  trivial,  be  sent  to  hospital  for  attention. 

Accident  Reports 

Accident  reports  are  started  at  the  hospitals. 
When  the  injured  reaches  that  point  for  his  treat- 
ment, section  No.  i  is  filled  out  in  duplicate  and  sent 
to  the  foreman  or  superintendent  of  the  department 
in  which  the  injured  was  engaged.  Section  No.  2  is  then 
filled  out  by  the  foreman  or  superintendent,  one  copy 
is  retained  for  his  records  and  one  copy  returned  to 
the  hospital  for  the  use  of  the  safety  department. 
A  follow-up  is  kept  to  make  certain  that  everv  report 
is  promptly  returned.  Casualties  indicating  faulty 
equipment  arc  called  to  the  attention  of  the  safety 
supervisor  at  once,  and  steps  are  taken  to  make 
immediate  correction. 

At  the  outset  we  gave  instructions  to  first-aid 
classes  and  planned  to  have  them  do  a  certain 
amount  of  the  work  in  departments  not  in  close  prox- 
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unity  to  the  hospitals.  It  was  found,  however,  that 
"a  little  knowledge  is  a  dangerous  thing"  and  that 
first-aid  men  might  be  inclined  to  over-estimate  their 
own  abilities  to  the  sorrow  of  the  worker.  To  have 
iodine  spilled  on  the  hand  during  the  treatment  of 
a  small  cut,  and  then  bound  up,  produces  a  result 
that  is  not  particularly  pleasant,  and  experiences 
along  that  line  are  not  infrequent  among  ambitious 
first-aid  workers.  We  have  found  it  far  better  to 
insist  that  all  cases  come  to  the  hospital,  in  order 
that  anything  may  be  caught  in  its  incipiency  and 
development  prevented  rather  than  cured  after  a 
dangerous  stage  had  been  reached.  The  result  of 
neglect  is  generally  far  more  serious  than  the  original 
injury,  in  industry  as  well  as  on  the  battlefield. 

OccuPATioxAL  Diseases 

In  the  treatment  of  occupational  diseases  particu- 
larly in  chemical  industries,  the  health  department 
is  called  upon  for  original  research  of  pioneering 
nature,  ^\'o^kers  handling  coal  tar  products  suffer 
from  maladies  now  better  understood  than  a  short 
time  ago,  but  still  presenting  many  serious  problems. 
The  industrial  hospital  service  should  be  prepared 
to  handle  without  charge  any  illness  that  may  de- 
velop as  the  result  of  occupation.  It  should  then 
cooperate  with  the  operating  head  to  make  certain 
that  everything  possible  is  done  to  prevent  recur- 
rence of  such  cases.  Cooperation  of  this  nature  has 
enabled,  us  to  bring  down  the  number  of  occupa- 
tional cases  to  what  might  be  considered  almost  an 
irreducible  figure. 

In  addition  to  providing  an  agency  for  the  admin- 
istration of  health  matters,  the  hospitals  afford  a 
most  important  point  of  contact  with  the  organiza- 
tion generally.  The  joys  and  sorrows  of  workers 
are  more  quickly  registered  at  hospitals  than  at  any 
other  point,  and  we  make  it  a  uniform  policy  to 
investigate  and  straighten  out  any  irritation  that 
attention  is  called  to  in  the  hospital.  The  attitude 
cf  the  worker  before  the  doctor  or  the  nurse  seems 
to  be  entirely  different  than  when  in  the  presence  of 
his  foreman,  and  as  he  feels  less  restraint  he  usually 
voices  his  innermost  thoughts.  In  this  way  many  minor 
difficulties  of  a  nature  that  sometimes  cause  workers  to 
leave  come  to  light  and  can  be  corrected.  In  those 
cases  where  workers  feel  that  the  work  affects  their 
health,  they  may  appeal  to  the  doctor  for  advice  and 
assistance.  Where  it  appears  that  health  is  actually 
aflFected,  they  are  naturally  transferred  at  once,  and 
where  it  is  not  the  case  an  explanation  from  the 
doctor  accomplishes  more  than  the  foreman  could 
ever  expect  to  do.  The  information  is  imparted  at 
the  right  time  and  place  by  the  right  person  when 
it  comes  from  the  doctor.  The  worker  is  then  "sold" 
and  the  difficulty  quickly  adjusted. 

Influence  of  Hospital  Staff 
Workers  feel  that  a  hospital  is  a  sympathetic 
agency  with  no  interest  other  than  assisting  them  to 
good  health  and  happiness,  and  do  not  hesitate  to 
appeal  to  it  when  it  can  be  of  assistance.  It  seems 
very  clear  from  our  experience  that  the  use  and  value 
of  the  health  department  depend  largely  upon  the 
hospital  staff  and  the  equipment  provided.  The 
young,  inexperienced  doctor  is  a  liability  rather  than 
an  asset.  He  does  not  inspire  a  feeling  of  confidence. 
On  the  contrary  workers  feel  that  they  are  l)eing 
practiced  upon.'  It  is  far  better  to  have  a  surgeon 
with  wide  experience  on  casualty  work  at  the  head 
of  the  staflf  than  the  novice  who  is  only  starting  his 


career.  The  experienced  surgeon  can  accomplish 
great  results,  not  only  from  a  health  standpoint  but 
from  that  of  creating  an  atmosphere  which  causes 
men  to  feel,  "It  is  a  great  thing  to  work  at  Edison's; 
they  take  the  best  of  care  of  their  workers."  If  the 
novice  is  used  it  should  only  be  under  the  immediate 
supervision  of  an  older  and  more  experienced 
surgeon.  Experience  plus  personality  plus  organ- 
izing ability  make  the  most  successful  industrial 
surgeon.  The  equipment  of  a  hospital  also  inspires 
confidence  and  is  an  invitation  to  workers  to  use  it. 
The  poorly  equipped,  semi-temporar\-  first-aid  room, 
such  as  is  often  found  in  industry,  soon  comes  to  be 
regarded  as  a  necessary  evil  and  is  only  used  when 
absolutely  necessary.  One  inspires  confidence,  the 
other  does  not;  one  is  widely  used,  the  other  only 
in  cases  of  absolute  necessity.  One  accomplishes 
great  results,  while  the  other  does  not  justify  its 
existence;  one  is  an  asset,  the  other  a  liability. 

Work  of  this  sort  affords  those  responsible  for 
it  a  great  pleasure.  It  is  the  most  direct  influence 
upon  human  efficiency  that  can  be  applied.  As 
stated  before,  however,  it  has  a  most  distinct  dollar 
and  cents  aspect.  Human  efficiency  is  directly  re- 
flected in  the  amount  of  lost  time  occurring  in  the 
plant.  The  educational  work  of  the  health  depart- 
ment will  prevent  illnesses  in  the  first  instance.  In- 
telligent treatment  will  speed  recovery  and  thus 
reduce  the  number  of  days  of  absence.  Every  day's 
absence  means  less  production,  and  the  health  de- 
partment is  thus  directly  linked  with  actual  manufac- 
turing. Treatment  of  illnesses  prevents  leaving  the 
plant  and  reduces  lost  time. 

]\Iuch  can  be  done  to  reduce  malingering.  The 
health  department  of  Thomas  A.  Edison  Interests 
has  accomplished  more  satisfactory  results  in  this 
respect  than  ever  was  anticipated.  It  has  speeded 
recoveries  to  the  point  where,  during  its  first  year, 
it  reduced  the  number  of  cases  in  which  compensa- 
tion was  paid  approximately  75  per  cent.  This  was 
not  only  of  direct  financial  benefit  to  the  organiza- 
tion, but  to  the  worker  as  well.  His  income  when 
incapacitated  is  naturally  impaired,  and  the  sooner 
he  recovers  and  can  use  his  resources  without  im- 
pairment, the  sooner  his  income  again  reaches  nor- 
mal. It  is  now  a  rare  thing  to  have  more  than  one 
week's  time  lost  as  the  result  of  a  casualty. 

Human  efficiency  is  no  less  a  problem  than  me- 
chanical efficiency  in  American  industry  to-day.  and 
the  modern  health  department  must  play  an  increas- 
ingly important  part  in  maintaining  personnel.  Its 
alertness  and  judgment  control  the  destinies  of 
human  beings,  and  such  an  obligation  cannot  be 
lightly  discharged. 


The  Blind  Taping  Coils 

Last  fall  the  question  of  securing  some  help  from  the 
blind  was  taken  up  by  the  Westinghouse  Electric  and 
Manufacturing  Company  with  the  Pennsylvania  .\sso- 
ciation,  a  branch  of  which  is  located  in  Pittsburgh,  and 
a  sample  lot  of  motor  coils  to  be  taped  was  sent  to  the 
-Association  in  order  that  the  employer  might  be  given 
a  chance  to  show  what  they  could  do.  \\'hen  the  coils 
were  returned,  it  was  very  evident  that  this  work  could 
be  done  in  an  entirely  satisfactory  manner  by  those  who 
have  been  depri\ed  of  their  sight.  Accordingly,  ar- 
rangements were  made  with  the  management  of  the 
Association  to  allow  some  of  their  employees  to  do  this 
work,  payment  to  be  made  on  a  piece  work  basis. 
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To  tare  fur  the  .;/-,m//v  inticascd  demand  j or  poi^-cr 
plant  eiiiii/^iHt  III,  /Particularly  for  shifix,  the  W'csting- 
house  Electric  &  Manufacturiiiy  Co)iipany  has  erected 
nczv  works  near  Philadelphia.  This  article  takes  tip 
its  engineering  and  constriicliniial  features  includiny  the 
selection  of  the  site,  the  fhinl  layout  and  the  buildings 

EECENT  devt'lopniL-nts  in,  and  demand  iov, 
steam-elt'Ctric  generating  units,  have  led  to  a 
greatly  increased  production  of  steam  turbines, 
condensers  and  their  auxiliaries.  The  use  of  elec- 
tricity for  ship  propulsion,  and  the  application  of 
reduction  gears,  has  also  greatly  added  to  this  de- 
mand. These  developments,  together  with  the  power 
requirements  for  marine  work,  led  to  the  consolida- 
tion of  the  Westinghouse  Machine  Company  with 
the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, the  former  becoming  the  machine  works  of  the 
latter. 

To  care  for  these  increased  demands  for  power 
machinery  in  a  satisfactory  manner,  it  was  necessary 
to  enlarge  the  manufacturing  facilities  of  the  com- 
pany to  a  very  considerable  degree. 

As  the  East  Pittsburgh  plant  has  already  ex- 
panded to  a  point  when  it  employs  approximately 
25,000  people  and  occujjies  in  the  neighborhood  of 
100  acres  of  floor  space,  it  was  decided  to  secure  a 
suitable  site  elsewhere  for  further  expansion.  This 
decision  was  reached,  primarily,  because  there  is  no 
more  desirable  land  available  at  the  original  site  for 
the  erection  of  additional  buildings,  and  also  with 
the  large  number  of  employees  mentioned  it  was 
considered  more  advisable  to  inaugurate  a  new  in- 
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already  erected,  zehich  include  the  pattern  storage  build- 
iHSiy  foundry,  forye  shop,  poii>er  house,  erecting  shop 
and  two  machine  shops.  The  systems  for  the  distribu- 
tion of  electric  current  for  power  and  lighting,  the 
domestic  and  drinking  water  supplies,  and  the  sewage 
systcjns  are  described  in  considerable  detail. 

dustrial  center,  which  would  be  capable  of  ade- 
quately taking  care  of  future  developments. 

In  the  selection  of  a  location  for  the  new  plant, 
the  following  requisites  were  borne  in  mind :  an  ade- 
quate area  for  present  and  future  buildings,  and  an 
ample  supply  of  good  water  required  by  the  charac- 
ter of  the  apparatus  to  be  built.  Those  charged  with 
the  selection  also  always  bore  in  mind  the  import- 
ance of  securing  a  location  that  would  be  central  in 
regard  to  the  activities  to  which  the  finished  product 
was  to  be  applied  and,  also,  the  very  vital  questions 
of  the  employment  and  housing  of  labor. 

Accordingly,  a  plot  of  land  embracing  500  acres 
was  secured  at  Essington,  or  South  Philadelphia,  on 
the  banks  of  the  Delaware  River,  in  Delaware 
County,  Pennsylvania,  nine  miles  south  of  Broad 
Street  Station,  Philadelphia. 

Transportation  to  and  from  the  works  is  afforded 
by  the  Pennsylvania  Railroad,  the  Philadelphia  and 
Reading  Railroad,  and  a  branch  of  the  Philadelphia 
Rapid  Transit  Co.,  running  to  Chester,  a  few  miles 
below.  The  Delaware  River  also  provides  a  means 
of  transportation,  though  as  yet  no  steps  have  been 
taken  to  utilize  it. 

After  the  acquisition  of  the  property,  the  general 
plans   were  outlined   by  Westinghouse  officials  and 
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turned  over  tu  Wcstinghciuse  Cluirch   Kerr  &  Co.  to 
design,  and  erect  the  initial  buildings. 

At  the  present  time  the  plant  is  devoted  in  its 
entirety  to  the  production  of  ship  propulsion  ma- 
chinery for  the  United  States  Government,  including 
steam  turbines,  condensers,  gears,  and  other  marine 
accessories,  which  are  intended  for  the  Submarine 
Boat  Corporation  and  Merchant  Ship  Building 
Corporation,  as  agents  of  the  Emergency  Fleet 
Corporation.  Torpedo  boats  of  our  navy  are  also 
being  supplied  with  turbines  and  reduction  gears. 

The  site  was  selected  in  the  summer  of  1916.  Con- 
struction began  early  in  1917  and  has  progressed  at  a 
rapid  stage  until  now  there  are  seven  buildings 
erected,  and  over  2500  people  employed.  Provision 
has  been  made  for  a  town  site  that  will  take  care 
of  at  least  5000  people,  though  as  yet  no  housing 
has  been  erected. 

The  buildings  at  present  erected  are  the  pattern 
storage  shop,  foundry,  forge  shop,  power  house, 
erecting  shop,  and  two  machine  shops.  They  afford 
a  floor  space  of  approximately  600,000  square  feet. 

The  character  of  the  apparatus  to  be  manufactured 
here  was  known  at  the  time  the  plans  were  drawn, 
and  this  information,  together  with  the  needs  for 
future  extensions,  were  carefully  borne  in  mind 
when  the  final  decisions  were  made.  In  addition, : 
the  knowledge  gained  from  the  construction  and 
operation  of  the  shops  at  East  Pittsburgh  was  a  guide 
of  ver\'  considerable  value. 

Types  of  Building  Construction" 

The  pattern  storage  building,  the  dimensions  of 
which  are  400  x  135  feet,  has  four  stories  and  a  half- 
basement.  It  is  of  reinforced  concrete,  flat-slab, 
mushroom-type  floor  construction.  The  intermediate 
panels  between  the  concrete  columns  are  of  tile.  It 
is  well  lighted,  equipped  with  modern  tools,  and  has 
the  best  facilities  for  the  comfort  of  the  workmen. 
At  the  present  time  this  building  is  also  used  to 
house  the  general  offices  of  the  plant.  At  a  later 
date  an  office  building  will  be  erected. 

On  the  top  floor  of  the  pattern  storage  building 
are  located   the    kitchen,   and    the    dining    room   in 


which  meals  are  served  to  the  oifice  force  and  the 
shop  foremen.  The  dining  room  will  seat  300  per- 
sons. Eventually  some  ten  lunch  counters,  each 
complete  with  ice  chest,  steam  plates,  etc.,  will  be 
located  throughout  the  various  buildings.  At  these 
places  employees  will  be  able  to  obtain  fruit,  sand- 
wiches, soup,  coti'ee  and  milk  at  the  price  of  live 
cents  a  portion. 

The  remaining  buildings  are  of  heavy  steel  con- 
struction ;  the  walls  are  of  tile,  the  sash  of  steel,  and 
the  roofs  are  of  the  familiar  saw-tooth  type.  The 
roof  covering  material  consists  of  concrete  slabs  cov- 
ered with  Johns-Manville  asphalt  asbestos  water- 
proofing material. 

The  Foundry 

The  foundry  i.s  approximately  630  feet  long  b\'  200 
feet  wide.  It  is  light  and  airy  and  is  equipped  with 
cranes  to  handle  both  the  raw  materials  and  the 
finished  castings.  In  the  center  are  three  cupolas 
with  charging  floor,  blower  equipment  and  elevators, 
an  extension  of  this  provides  for  large  toilet  and 
locker  rooms  for  the  employees  Three  air  furnaces 
are  also  included.  The  core  ovens  are  housed  in 
one  of  the  bays,  which  also  provides  for  a  foundry 
store  room,  blacksmith  shop,  metallurgist's  quarters 
including  chemical  laboratory,  testing  machine  and 
offices.  Track  scales  are  provided  at  each  end  of 
the  building  for  weighing  the  finished  castings. 

A  unique  and  interesting  feature  in  connection 
with  the  foundry  is  the  arrangement  for  sand  stor- 
age. Frequently  the  production  of  foundries  is  held 
up  owing  to  lack  of  sand.  To  obviate  this  difficulty 
a  sand  storage  and  mixing  plant  has  been  installed  in 
the  basement  of  the  pattern  storage  shop,  from  which 
point  the  sand  is  carried  through  a  large  under- 
ground tunnel  to  the  various  bays  of  the  foundry.  It 
is  thus  possible  to  store  an  ample  supply  of  sand  and 
to  assure  its  delivery  to  the  foundry  without  fear  of 
interruption  on  account  of  the  weather.  Incidentally, 
a  very  material  saving  over  storage  outdoors  is 
anticipated.  The  furnaces  are  charged  from  auto- 
matic elevators.  In  case  of  any  trouble  with  these 
elevators,  the  charging  materials  can  be  elevated  to 
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the  charging  room  by  the  cranes  in  the  storage  yard 
alongside  of  the  foundry. 

The  toilet  rooms  are  separated  from  the  wash 
rooms,  and  both  are  plentifully  distributed  through- 
out all  the  buildings. 

Particularly  noticeable  throughout  the  works  is 
the  large  number  of  cranes,  particularly  jib  cranes,  it 
being  recognized  that  lack  of  transportation 
facilities  often  means  the  enforced  idleness  of  labor. 

The  forge  shop,  approximately  300  feet  long  by 
80  feet  wide,  is  now  being  equipped  with  furnaces 
and  forging  machines.  This  equipment  includes  one 
350-ton  and  one  1000-ton  steam  hydraulic  press,  a 
1500-pound  hammer,  four  annealing  furnaces,  hand 
forges,  case  hardening  and  tool  dressing  appliances. 

Machi.ve  and  Erecting  Shops 

Decidedly  the  most  imposing  looking  structure  at 
present  erected  is  the  combination  of  the  two  ma- 
chine shops  and  the  erecting  shop.  The  machine 
shops,  each  approximately  750  feet  long  by  135  feet 
wide,  are  located  parallel  to  each  other  and  spaced 
about  85  feet  apart.  They  are  joined  at  their  west- 
ern extremities  by  the  erecting  shop,  which  is 
approximately  550  feet  long  and  135  feet  wide,  and 
set  at  an  angle  of  45  degrees  with  the  others.  The 
three  buildings  together  form  the  principal  archi- 
tectural feature  of  the  works.  The  erecting  shop  is 
equipped  with  provisions  for  testing  steam  turbines, 
condensers,  pumps  and  reduction  gears.  Water  for 
testing  purposes  is  brought  from  the  Delaware  river 
as  explained  below. 

Particularly  noticeable  is  the  angle  of  45  degrees 
at  which  the  erecting  and  the  two  machine  shops 
are  placed.  It  has  been  found  that  much  time  is 
lost  and  maintenance  costs  increased  in  industrial 
plants  on  account  of  the  fact  that  the  curvature  re- 
quired by  tracks  to  reach  the  diiTerent  buildings  is 
too  short  for  the  satisfactory  handling  of  cars  and 
locomotives.  In  this  installation  the  45-dcgree  angle 
affords  an  easy  curvature  into  any  building  from  the 
yards,  and  vice  versa.  Another  important  feature  of 
this  angle  is  that,  in  addition  to  the  free  access 
aiTorded  from  the  machine  shops  to  the  erecting 
floors  on  both  the  ground  floor  and  balcony,  the  tri- 
angular space  created  by  the  intersections  affords 
room  for  offices,  fans  and  storage  of  materials.  A 
portion  of  this  intersecting  space  which  is  divided 
into  main  floor,  balcony  and  two  mezzanine  floors, 
is  used  for  the  works  offices. 

Forty-foot  galleries  used  for  small  machine  work 
run  around  all  three  buildings,  overhanging  bal- 
conies being  provided  at  frequent  in- 
tervals for  the  purpose  of  unloading 
material  from  the  cranes  that  is  too 
heavy  to  be  handled  by  the  elevators 
serving  these  balconies.  The  appren- 
tices are  employed  on  one  of  these 
galleries. 

The  space  between  the  two  machine 
shops  is  used  as  a  storage  yard  and  is 
spanned  by  a  30-ton  crane,  the  run- 
ways of  which  are  supported  on  a 
steelwork  structure  erected  alongside 
of  the  buildings. 

All  of  the  buildings  are  connected 
bv  a  system  of  concrete  underground 
tunnels  in  which  are  carried  the  pipe:- 
for  steam  heat,  water,  air,  and  conduit 
for  the  electric  wiring,  thus  ensuring 
an  absence  of  all  overhead  piping  and 
wiring.     This  feature  adds  greatly  to 
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the    appearance    and    the    reliability    of    fhe    plant. 

Transportation  of  material  to  and  from  as  well  as 
throughout  the  various  buildings  is  facilitated  by  a  sys- 
tem of  railroad  tracks,  all  of  standard  gage,  so  that 
interworks  cars,  locomotives  and  trucks,  as  well  as 
railroad  equipment,  may  be  operated  over  the  same 
tracks.  In  this  way,  the  disadvantage  of  mamtaining 
tracks  and  equipment   for  different  gages  is  obviated. 

For  handling  castings  between  the  storage  yard  and 
the  various  buildings,  four  lo-ton,  burden-bearing, 
Baldwin-Westinghouse  storage  battery  locomotives, 
with  trailers,  are  used.  These  trucks  are  capable  of 
carrying  a  load  of  50  tons  each. 

For  light  trucking  about  the  buildings  and  through 
the  tunnels,  Elwell  Parker  trucks  are  used.  The  bat- 
teries of  the  locomotives  are  charged  from  the  250- 
volt  d.  c.  circuit  at  convenient  points ;  the  batteries  on 
the  small  trucks  are  charged  from  special  motor-gen- 
erators, one  in  the  tunnels  and  one  on  the  surface. 
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NEW  WESTINGHOUSE  WORKS— SOUTH  PHILADELPHIA 


Power  ,\xd  Lighting  Supply 
The  engineers  responsible  for  the  lighting  and  power 
system  were  peculiarly  fortunate  in  that  the\-  could  de- 
sign with,  at  least,  an  approximate  knowledge  of  future 
demands.  This  is  a  condition  which  is  in  decided  con- 
trast to  those  usually  found  in  large  plants. 

In  securing  a  power  supply  the  company  determined 
to  avail  itself  of  the  facilities  of  The  Philadelphia  Elec- 
tric Company  which  furnishes  current  to  the  surround- 
ing territory.  It  so  happens  that  the  load  carried  by 
this  company  is  much  greater  in  the  winter  than  in  the 
summer,  in  which  period  it  has  surplus  capacity.  Con- 
\ersely,  steam  is  required  by  the  works  in  the  winter 
for  heating  the  buildings  but  not  in  the  summer,  al- 
though a  small  amount  is  always  needed  for  testing. 


POWER    HOUSE   AND    FOKGE    SHOP 


A  mutually  satisfactory  arrangement  was  therefore 
arrived  at  by  which  The  Philadelphia  Electric  Com- 
pany supplies  66,000-volt  current  in  the  summer  months 
when  it  has  the  reserve  capacity,  and  in  the  winter  the 
Westinghouse  Company  is  to  generate  current  in  its 
own  power  plant  by  means  of  steam  turbines  which 
operate  non-condensing  and  discharge  the  exhaust  steam 
into  the  heating  mains. 

The  66,000-volt,  three-phase,  60-cycle  current  is  de- 
livered to  an  outdoor  substation  which  contains  trans- 
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formers  for  lowering  the  pressure  to  6,600  volts,  and 
other  control  equipment.  Current  at  the  lower  pressure 
is  carried  by  underground  cables  to  the  power  house 
from  which  it  is  distributed  over  the  works. 
The  Power  House 
The  power  house  is  a  substantial  fire-proof  build- 
ing, approximately  2fX)  x  100  feet  in  size,  which  in 
line  with  the  remainder  of  the  power  and  lighting 
system  will  readily  permit  of  enlargement  in  case  of 
future  demands. 
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For  supplying  steam  to  the  turbines,  and  super- 
heated steam  to  the  erecting  shop  for  testing  pur- 
poses, there  is  installed  a  battery  of  six  625  hp.  Stir- 
ling boilers,  equipped  with  Westinghouse  automatic 
underfeed  stokers. 

Coal  is  delivered  to  the  power  house  over  the  rail- 
road tracks  from  w'hich  it  is  dumped  to  pits  and 
from  there  raised  by  electricalh'  operated  conveyors 
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to  the  breakers.  Provision  is  also  made  for  remov- 
mg  the  ashes  from  the  furnaces  to  overhead  ash  bins 
from  which  they  are  discharged  to  railroad  cars  on 
a  track  outside  the  power  house. 

The  present  generating  equipment  consists  of  three 
1,500-k.v.a.,  6,600-volt,  3-phase,  60-cycle,  3,600  r.p.m., 
non-condensing  turbine  generator  units,  with  room  pro- 
vided for  the  future  addition  of  three  3,000  k.v.a. 
units.  The  output  of  the  plant  is  controlled  from  a 
2i-panel  switchboard  located  on  the  turbine  floor, 
containing  the  usual  complement  of  switches,  meters 
and  control  equipment. 

In  view  of  the  considerable  area  to  be  covered,  it 
was  decided  to  generate  at  6,600  volts  and  to  make 
distribution  at  this  voltage  by  underground  cables  to 
sub-stations  located  at  various  points  throughout  the 
works,  in  which  the  voltage  is  stepped  down  to  440 
volts  for  all  applications  calling  for  constant  speed 
motors,  such  as  machine  tools,  air  compressors  and 
elevators.  Direct  current  at  250  volts  for  the  opera- 
tion of  variable  speed  machine  tools,  blowers  for 
furnaces,  cranes  and  other  devices  requiring  this  form 
of  energy,  is  furnished  by  rotary  converters  installed 
in  these  stations. 

The  lighting  system  is  entirely  separate  from  the 
])ower  supply,  being  supplied  through  separate  trans- 
formers located  in  each  substation,  which  reduce  the 
distribution  pressure  from  6,600  to  440  volts  at  which 
]iotential  the  lighting  current  is  sent  through  the 
buildings.  Transformers  located  on  the  outside  walls 
of  the  buildings  reduce  this  pressure  to  no  volts  for 
the  Mazda  lamps,  which  range  in  size  from  40  to 
1,000  watts. 

Water  .axd  Sewage  Systems 
\\'atcr   for  drinking,   cooking  and  other   purposes 
requiring  pure  water  is  supplied  from  the  Philadel- 
phia city  water  works  system. 

\A^ater  for  other  i)urposes  is  taken  from  the  Dela- 
ware River  through  a  seven-foot  open  canal,  having 
a  surface  width  of  45  feet  at  high  tide.  Mud  and 
silt  are  removed  by  means  of  a  concrete  settling 
basin  located  between  the  river  and  the  plant.  A 
connection  for  condensing  water  is  taken  to  the  power 
house  through  30-inch  I'iping. 
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Employmenf  o^^'Lahor Maintenance 

/J  Special Deparfment  to  /lid  Employ meni  Executives 


Employment  Siipcn'isor.  A'atioiuit  Carbon  Company 
I  HE  abiliy  to  select  competently  is  not  a  thing  which 
can  be  acquired  over  night  from  a  book  or  teach- 
er, but  considerable  has  been  written  which  will 
help  the  employment  man  in  this  connection.  The  em- 
ployment problem  has  been  carefully  studied  from  vari- 
ous angles  by  capable  men  who  have  concentrated  on 
one  phase  of  the  work  and  carried  on  exhaustive  stu- 
dies, the  findings  of  which  are  now  available  in  concise 
form.  This  information  is  an  invaluable  source  of  sug- 
gestions and  should  be  utilized  to  the  fullest  extent.  His 
own  experience  will  in  time  teach  him  what  can  be 
adapted  to  his  own  peculiar  conditions.  There  is  also 
prevalent  the  idea  that  the  ability  to  select  is  born  in 
some  and  not  in  others.  This  is  true  to  the  extent  that 
some  men  have  a  better  natural  understanding  of  human 
nature  than  others.  Of  course,  the  employment  man 
should  have  this  instinctive  human  interest  but  this  is 
only  the  starting  point.  The  knowledge  and  ability  to 
select  competently  come  only  after  considerable  pre- 
liminary work  has  been  gone  through  with.  Most  of 
this  experience  will  have  to  be  acquired  on  the  job,  from 
the  shop,  from  the  people  in  it,  and  from  the  records. 
Assuming  that  preliminary  study  has  been  done  suffi- 
cient to  establish  the  work,  the  employment  manager 
should  build  up  for  his  guidance  a  vast  fund  of  informa- 
tion, the  principal  points  of  which  ma\-  be  outlined  as 
follows : 

I.     Inform-\tion  in  Adv.vxce  as  to  Vac.\ncie3 

The  necessity  for  tilling  "rush  orders"  for  help  is 
one  of  the  worst  factors  the  employment  man  has  to  con- 
tend with.  Realizing  that  production  is  being  ham- 
pered, he  will  be  forced  to  pick  the  first  man  who  comes 
in  who  is  at  all  fitted  for  the  job,  instead  of  carefully 
selecting  a  man  whom  he  feels  sure  is  capable  and  re- 
liable he  takes  a  chance.  He  defeats  the  object  of  tlie 
employment  department  because  it  was  to  get  way  from 
taking  such  chances  that  it  was  established.  Although  it 
is  not  practicable  to  hold  up  production  by  refusing  n 
fill  rush  orders,  much  can  be  done  to  eliminate  them 
by: 

A.  Educating  foremen  to  eliminate  "riisli  orders"  as 
much  as  possible. 

(a)  Carefully  investigate  all  "rush  orders"  sent  in 
by  foremen  to  find  out  why  the  "rush"  is  necessary, 
and  how  it  could  have  been  avoided. 

(b)  Educate  foremen  to  the  necessity  for  anticipat- 
ing extra  requirements  as  far  in  advance  as  possible 
from  the  volume  of  work  ahead  of  the  department. 

(c)  Educate  foremen  to  the  necessity  for  notifying 
providing  someone  to  take  his  place. 

B.  Adequate  provision  for  advance  information 
from  planning  department.  It  is  essential  that  the  em- 
ployment men  know  in  a  general  way  the  amount  of 
work  ahead  of  each  department. 

C.  Educating  "ivorkmen   to   give   notice   of  leaving 


Quitting  without  notice  is  without  doubt  the  reason  for 
ihe  majority  of  "rush  orders."  Much  can  be  done,  how- 
ever, to  educate  workmen  to  give  notice  of  leavmg, 
such  as, 

(a)  A  campaign  to  point  out  to  employees  the  neces- 
sity for  giving  notice  of  leaving.  This  can  be  done  Dy 
personal  contact,  notices  in  the  house  organ,  in  the  pay 
envelope  and  on  the  bulletin  boards. 

(b)  A  plan  for  paying  off  in  full  when  they  leave 
those  who  give  sufficient  notice  and  making  others  wait 
until  regular  pay  day  for  their  money. 

(c)  An  understanding  with  the  employees  that  quit- 
ting without  notice  will  be  counted  against  their  rec- 
ords should  they  apply  for  reemployment  or  want  refer- 
ences  from  the  company. 

(d)  A  plan  for  checking  up  records  of  previous  em- 
ployment to  see  if  applicants  have  left  without  notice 
before. 

D.  .1  plan  for  the  company  to  give  notice  to  a  tvork- 
man  when  letting  him  out  through  no  faidt  of  his  own. 
One  of  the  chief  reasons  for  workmen  not  giving  notice 
is  that  the  system  is  being  worked  as  a  one-sided  propo- 
sition by  most  concerns.  The  workman's  argument  is, 
"Why  should  I  give  notice?  I  don't  get  any  when  they 
are  through  with  me."  In  most  cases  his  argument  is 
valid.  Until  concerns  handle  the  notice  of  leaving  on  a 
SO-50  basis  and  give  workmen  a  few  days'  notice  or  ex- 
tra pay  when  laying  them  off,  they  cannot  expect  em- 
ployees to  give  their  cooperation  on  this  proposition. 
This,  of  course,  does  not  apply  to  workmen  who  are 
discharged  for  malicious  conduct,  insubordination,  etc. 

2.  A  Thorough  Knowledge  of  What  M.-\terial  is 

.\VAILABLE 

To  hire  intelligently  the  employment  m;tn  must  be 
familiar  with  the  labor  market  in  general  and  specific 
help  available  for  his  own  use.    This  naturally  includes : 

A.  A  list  of  applicants  available.  Under  present 
conditions  it  cannot  be  assumed  that  an  application  put 
on  file  will  be  good  for  very  long,  but  it  is  pretty  gen- 
erally conceded  that  for  certain  classes  of  help  the 
"shelf  list"  can  be  used  to  advantage. 

B.  A  knowledge  of  the  labor  market  in  the  locality. 
The  employment  man  must  be  the  eyes  and  ears  of  the 
organization  for  all  information  regarding  conditions  af- 
fecting the  labor  supply.  Coming  in  contact  with  work- 
men applying  and  with  other  employment  men,  this  in- 
formation will  naturally  come  to  him.     It  includes : 

(a)  Knowledge  of  any  strikes,  layoff's,  shops  running 
slack,  substitution  of  women  for  men.  and  any  other 
factors  tending  to  increase  the  labor  supply. 

(b)  Knowledge  of  new  shops  starting  up,  other  shops 
building  additions  or  increasing  their  forces,  calls  for 
military  service  and  any  other  similar  factors. 

3.  A  General  Working  Knowledge  of  All  Opera^ 

TioNS  TO  BE  Performed 

The  employment  man  must  be  thoroughly  familiar 
with  the  shop  conditions  under  which  employees  must 
work.  In  addition  he  must  have  a  knowledge  of  all 
operations  sufficientl\-  accurate  and  detailed  to  enable 
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him  to  intelligently  question  an  applicant.  To  do  this  it 
is  not  necessary  for  him  to  be  able  to  perform  all  opera- 
lionsn  but  he  must  know  the  shop  terms  which  applv  and 
be  able  accurately  and  comprehensivel}  to  discuss  the 
essential  factors  entering  into  the  job. 

4.     Knowledge  of  Rates  and  Earnings 

To  sell  the  job  to  the  applicant  it  is  absolutely  essen- 
tial that  the  employment  man  should  have  accurate 
knowledge  covering  earnings  and  methods  of  wage  pay- 
ment.    This  will  include, 

(a)  Day  rates  paid  on  all  jobs  in  the  shop  and  proba- 
ble increases. 

(b)  Periodical  averages  of  piece  work  earnings  by 
individuals  and  classes  of  work. 

(c)  Knowledge  of  rates  paid  in  other  shops  in  the 
locality  insofar  as  it  is  obtainable.  This  will  come  from 
other  employment   men  and   statements   of   applicants. 

5.     ^\■RITTEN  Standard  Job  Specifications 

As  explained  in  a  previous  article,  page  431  of  the 
December  issue  of  Industrial  Management,  a  concise 
comprehensive  form  for  recording  uniform  information 
regarding  each  job  will  be  of  decided  value  in  famil- 
iarizing the  employment  man  with  the  essential  factors 
entering  into  the  job,  and  it  makes  this  information  a 
matter  of  company  record.  The  book  of  specifications 
will  be  a  well  organized  note  book  containing  complete 
uniform  notes  on  each  job.  When  signed  by  the  fore- 
man and  employment  man,  such  a  specification  puts 
them  on  a  basis  of  mutual  understanding  of  the  job. 

6.     Investigation  of  Applicant's  Past  Record 

A  closer  cooperation  on  the  part  of  employment  man- 
agers in  the  matter  of  verifying  applicants'  past  records 
will  weed  out  many  of  the  undesirables  and  prevent 
concerns  bidding  against  each  other  for  men. 

7.    Character  Analysis 

Within  the  last  few  years  much  attention  has  been 
attracted  to  the  "science  of  character  analysis  by  the 
observation  method."  A  careful  study  of  the  plan  and 
a  survey  of  the  results  produced  b\-  employment  men 
trained  under  the  plan  point  out  clearly  that  there  is 
much  to  the  science  which  will  help  the  employment 
man.  It  is  for  each  to  use  as  much  as  his  experience 
justifies.  It  should,  however,  be  considered  as  part  of 
his  training  for  selection. 

8.     Scientific  Tests 

An  even  more  scientific  basis  for  selection  of  em- 
ployees is  rapidly  being  evolved  in  the  scientific  labora- 
tory tests  now  being  worked  out.  Although  few  em- 
ployment men  will  have  the  time  to  go  into  the  ex- 
haustive studies  necessary  to  work  out  the  tests  basing 
them  upon  the  law  of  averages,  a  study  of  the  tests  and 
methods  will  show  some  that  can  be  adapted  to  the  in- 
dividual plant  and  also  suggest  other  simple  ones  which 
will  locate  fairly  accurately  what  qualifications  are  in- 
volved, and  rate  the  applicant  on  these  qualifications. 
9.     Trying  Out  Applicants  on  the  Jon 

The  idea  of  taking  the  applicant  to  the  department 
for  a  superficial  tryout  before  hiring  should  be  discour- 
aged rather  than  encouraged.  The  more  efficient  the 
employment  department  becomes  the  less  will  be  the 
necessity  for  this. 

10.     Physical  Examinations 

Phvsical  examinations  of  applicants  by  a  competent 
physician  will  be  advantageous  from  several  stand- 
points. 


(a)  A  group  of  healthy  employees,  on  work  for 
which  they  are  physically  fitted,  will  be  happier,  more 
contented  and  more  productive. 

(b)  Accidents  will  be  lessened  with  benefit  to  both 
employer  and  employee. 

(c)  Defects  of  eyesight,  teeth,  lungs,  arches,  etc.,  will 
be  brought  to  light  in  time  to  be  corrected. 

II.     Follow-Up  Records  of  Employees 

An  accurate  record  of  the  performance  of  the  em- 
ployee when  compared  with  his  type  will  give  the  em- 
ployment man  valuable  information  for  his  guidance  in 
selecting  another  man  for  the  same  or  a  similar  job. 

12.     Data  on  Reasons  for  Leaving 

A  carefully  compiled  record  of  reasons  for  leavmg 
on  various  jobs  will  point  out  to  the  employment  man 
the  peculiar  conditions  the  workman  will  run  into. 

13.     A  Close  Personal  Contact  With  the  Foreman 

The  success  of  the  employment  department  is  to  quite 
an  extent  dependent  upon  the  cooperation  it  receives 
from  the  foremen.  The  foremen  as  a  group  can  make 
or  break  any  employment  man,  consequent!}',  it  is  es- 
sential for  the  emploxment  man  to  keep  in  as  close  per- 
sonal contact  as  possible  with  the  foremen.  Make  them 
feel  that  the  employment  department  is  being  conducted 
to  help  them  and  show  them  how  it  will  accomplish  it, 
then  keep  together  with  the  foremen  constantly  on  all 
subjects  of  mutual  interest,  such  as,  what  jobs  are  open, 
what  types  are  required,  hov*,-  new  men  are  making  out, 
how  much  work  is  ahead  of  the  department,  etc. 
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Keep   Payroll 
to  Date 

Merriam 


Supervisor  of  Labor  Relations,  Brou-ii-Lit'c-Chapin  Coiiifaiiy 

IN  the  March  issue  of  Industrial  Management, 
page  234,  you  invite  description  of  methods  used 
to  obtain  interviews  with  workmen  who  leave 
without  notice.  The  foUow-ing  method  has  proved 
eftective  with  my  company. 

If  a  workman  is  absent  48  hours,  his  clock  card 
is  brought  to  the  employment  department  to  be 
called  for  on  his  return.  Upon  receipt  of  the  work- 
man's card,  an  "Absence  Record"  for  the  workman  is 
made  out  with  his  name,  number  and  date  he  last 
worked.  This  form  is  filed  until  his  return  or  release. 
All  essential  information  concerning  the  workman's  ab- 
sence is  recorded  on  this  form. 

As  this  company  pays  oflf  on  Saturday,  on  Friday 
afternoon  all  "Absent  Records"  are  sorted  out  for 
workmen  who  last  worked  during  the  previous  week, 
excepting  those  whom  we  know  are  absent  for  cause. 

For  each  of  the  above  workmen  three  forms  are 
next  made  out  in  one  writing.  The  face  copy  is  sent 
to  the  foreman  and  tool-crib  clerk,  as  an  inquiry  con- 
cerning charges  a.gainst  them.  This  form  is  returned 
to  the  Employment  Department.  If  the  absent  w^ork- 
man  has  not  returned  Friday  night  or  Saturday 
morning,  the  face  copy  is  sent  to  the  cashier  to  be 
attached  to  the  pay  envelope. 

The  second  and  third  copies  are  attached  to  the 
"Absent"  form  awaitirg  the  workmen. 

When  the  workman  calls  at  the  cashier's  office  for 
his  back  pay,  he  is  sent  to  the  employment  office, 
where  he  is  interviewed.  He  either  states  that  he  is 
through  or  that  he  will  return  on  a  certain  date.  If 
he    says    he    will    return,  the  date  is  noted    on  the 
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"Absent"  foi-m,  he  is  given  the  second  copy  (pay 
order),  which  is  presented  to  the  cashier  for  his  pay. 
The  third  copy  remains  attached  to  the  "Absent" 
form  until  the  date  the  workman  is  to  return. 

If  the  workman  fails  to  return  on  the  date  speci- 
fied, the  third  copy  is  sent  to  the  time  department, 
removing  the  workman  from  the  payroll.  If  he  re- 
turns, this  form  is  destroyed,  and  the  proper  entries 
made  on  the  "Absent"  form. 


Suf'crinlrndoit,  Employment  Department,  W'cslinghousc 
Electric   &  Manufacturing  Company 

We  have  an  office  in  the  Employment  Department 
where  all  records  of  tool  accounts  are  kept,  checks 
issued  and  collected,  and  where  employees  who  are 
quitting  are  interviewed  before  applying  at  the  pay- 
master's office  for  their  money. 

The  rules  concerning  employees  C]uitting  arc  these : 
If  three  days'  notice  is  given  the  employees  can 
obtain  their  money  on  the  day  they  quit,  providing 


'' 

Departments, 

Check  No.  _     . 

To" 

.-.ME 

T...S. 

%^ 

7rok 

■JTc^ 

STrrl. 

DATE 

OUIT 

, 

5 

t. 

J 

FIG.     I.      EMPLOYEES      QUIT    SLIP 

they  check  up  in  the  morning.  If  no  notice  is  given 
it  is  necessary  for  them  to  wait  three  days  for  their 
money.  Discharged  employees  receive  their  money 
the  same  day  they  are  discharged,  or  the  next  morn- 
ing. Those  who  quit  without  notice  are  retained  on 
the  payroll  for  two  weeks,  when  a  quit  slip  is  sent 
through,  or  if  they  apply  before  that  time  they  are 
sent  into  the  shop  with  a  messenger,  where  they 
make  up  their  time,  check  in  their  tools  and  sign 
their  quit  slip. 

The  records  of  checks  issued  are  kept  on  cai-ds,  an 
individual  card  being  required  for  each  check.  The 
name  of  the  employee  holding  this  check,  and  the 
date  it  was  issued  to  him,  are  reported  on  this  card. 

In  the  first  case  when  an  employee  quits  the  pro- 
cedure is  very  simple,  as  he  signs  a  quit  slip  in  the 
department  in  which  he  is  employed,  his  time  is 
made  up,  and  after  he  has  checked  up  his  tool  ac- 
count in  the  sub-toolroom  he  is  sent  by  a  messenger 
to  the  Employment  Department  with  a  copy  of  his 
tool  sheet,  his  time  and  his  quit  slip.  The  quit  slip 
is  made  out  in  duplicate,  one  copy  being  retained  by 
the  Employment  Department  and  the  other  accom- 
panying his  time  to  the  payroll  department.  He  is 
interviewed  by  the  man  who  collects  his  checks,  his 
tool  account  is  adjusted,  checks  collected,  and  he  is 
given  a  form  properly  filled  in  to  present  to  the  pay- 
master in  order  to  obtain  the  money  due  him. 

Should  an  employee  decide  to  quit  without  notice 
while  in  the  shop,  the  same  procedure  takes  place, 
with  the  exception  that  his  order  to  the  paymaster 
is  dated  three  davs  later. 


If  he  a]:)plies  at  the  jxivmaster's  office  for  his 
money,  stating  that  he  has  decided  to  quit,  he  is- 
refused  his  money  until  he  is  able  to  present  an  order 
to  the  paymaster  from  the  Employment  Depart- 
ment. He  is  directed  to  that  department  to  obtain 
the  order.  The  card  record  of  the  checks  issued 
show  whether  a  slip  has  been  sent  through  for  him 
or  whether  he  is  still  on  the  payroll.  If  he  is  still 
on  the  payroll  he  is  sent  into  the  shop  with  a 
messenger  to  sign  a  quit  slip,  obtain  an  interview 
with  his  foreman,  make  up  his  time  and  check  up 
his  tool  account,  if  he  has  one.  After  that  he  is  con- 
ducted to  the  Emidoyment  Department  and  given 
an  order  on  the  paymaster  dated  three  days  later. 
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FIG.    2.      QUIT    SLIP-OKDER    ON    PAYMASTER 

In  this  way  we  obtain  an  interview  with  all  those 
who  quit,  or  are  discharged,  with  the  exception  of 
those  who  send  in  orders,  in  which  case  the  one  who 
presents  the  order  is  usually  able  to  explain  why  the 
employee  quit  and  where  he  is  working  at  the  time 
the  order  is  presented.  The  accompanying  illustra- 
tions, Figures  i  and  2,  show  the  forms  we  use. 


By 

Rockford  Malleable  Iron  Works 
The  Employment  Bureau  of  the  Rockford  Malle- 
able Iron  Works,  Rockford,  Illinois,  is  confronted 
with  the  problem  of  locating  reasons  for  employees 
leaving  service  without  giving  their  foreman  or  the 
Employment  Bureau  notice  or  reason  for  quitting. 
Since  the  bureau  was  established,  a  year  ago,  the 
writer  has  been  working  on  the  problem,  which  now 
seems  practically  cleaned  up. 

Our  plant  employs  between  400  and  500  men, 
most  of  them  foreigners,  and  not  gifted  with  the 
American  virtue  of  business  responsibility.  The 
writer  endeavors  to  keep  in  touch  with  all  of  them, 
to  know^  them  personally,  and  to  locate  their  par- 
ticular friends  in  our  organization.  \\'hen  an  em- 
ployee leaves  without  notice,  his  friends  are  inter- 
viewed and  a  little  detecti\'e  work  often  brings  the 
desired  information. 

The  plan  of  visiting  absent  employees  in  their 
homes  is  also  found  effective.  In  this  way  their  in- 
tentions can  often  be  learned.  It  frequently  happens 
that  the  wife  will  say  that  her  husband  has  gone  to 
work.  We  know  that  he  is  not  on  the  job,  and  the 
logical  conclusion  is  that  he  thinks  he  has  quit.  We 
accept  his  viewpoint  and  fill  his  place.  The  absence 
of  common  laborers  is  not  checked  up  so  closely  as 
that  of  the  molders,  as  cooperation  with  our  service 
department  makes  the  following  up  of  the  latter 
necessary.  Just  now,  \vhen  the  labor  market  is 
tight  and  no  small   amount  of  visiting  is  advisable. 
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the  employment  man's  best  friend  is  a  "flivver." 

The  writer  has  found  that  more  than  60  per  cent, 
of  the  reasons  for  employees  quitting  have  been 
located  either  by  research  work  among  their  friends 
who  are  still  with  us,  or  by  calling  at  their  homes. 
Cooperation  with  the  time-keeping  department  has 
enabled  the  writer  to  keep  tab  on  all  of  the  remain- 
ing 40  per  cent.  A  rule  is  eflfective  here  that  when 
an  employee  quits  and  returns  after  pay  day  for  his 
check,  it  cannot  be  given  out  by  the  time  keeper 
without  the  O.  K.  of  the  Employment  Bureau.  If 
the  reason  for  the  employee's  leaving  is  unknown, 
here  is  the  final  chance  to  get  it. 

These  heart  to  heart  talks  are  very  effective  and, 
w-here  the  organization  of  the  Employment  Bureau 
makes  it  possible,  this  is  a  plan  to  be  recommended. 


By    M,    C.  Hobart 

Employment  Manager,  Albaiiyh-Dover  Company 
Several  y-ears  ago  this  company  was  inconveni- 
enced, as  Mr.  Parkinson  of  the  American  Optical 
Company  states  he  is,  by  men  leaving  without  giving 
notice  to  their  foreman  or  timekeeper.  \\'e  have 
succeeded  in  eliminating  this  trouble,  and  informa- 
tion as  to  men  leaving  of  their  own  accord  is  now 
obtained  as  a  matter  of  routine. 

In  the  first  place,  we  pay  by  check  at  the  end  of 
each  week,  but  hold  back  one  week's  pay.  That  is, 
the    check    in    payment    for    work    done    during   this 
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week  is  given  out  on  Saturday  of  next  week.  Every 
workman  when  entering  our  employ,  if  his  position 
is  such  as  to  call  for  the  use  of  company  tools,  is 
taken  to  the  tool  crib  of  the  shop  in  which  he  is  to 
work,  receives  and  signs  a  receipt  for  12  brass  tool 
checks,  which  he  uses  in  drawing  tools  from  the 
crib.  When  leaving  our  employ  every  workman 
without  exception  must  obtain  from  the  tool  crib 
keeper  a  "tool  clearance  slip,"  shown  in  Figure  3, 
stating  that  the  workman  has  no  tools  belonging  to 
the  company  in  his  possession,  and  that  the  12  brass 
tool  checks  corresponding  to  his  clock  number  are 
back  in  the  tool  crib. 

In  paying  the  men  each  week  the  pay  checks  for 
each  department  are  taken  for  the  foreman  of  that 
department  and  given  by  him  to  the  men.  If  a  man 
is  absent  on  payday  his  check  goes  back  to  the  pay- 
roll department  and  the  workman  must  call  at  the 
office  and  obtain  his  check  from  the  payroll  clerk. 
But  no  check  is  taken  to  the  department  foreman  to 
he  given  to  a  man  when  that  check  is  the  last  pay 
which  that  man  has  earned  Such  checks  are  picked 
out  and  sent  to  the  employment  manager  on  the 
supposition  that  the  man  is  leaving,  and  every  man 


when  leaving  must  obtain  his  final  pay  from  the 
Employment  Department  and  there  turn  in  his  tool 
clearance  slip.  The  particular  checks  which  are  turned 
over  to  the  Employment  Department  are  identified  by 
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FIG.    4.      EMPLOVF.F.S      EFFICIEN'CY    RECORD 

the  simple  means  of  having  the  timekeepers  take  from 
the  clock  card  racks  each  Friday  afternoon  all  clock 
cards  which  ha\e  no  working  time  recorded  on  them 
for  the  week. 
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At  the  end  of  each  week  all  of  the  employees' 
clock  cards  are  checked  by  the  Employment  Depart- 
ment, which  notes  absence  and  tardiness  on  the  indi- 
vidual employees'  efficiency  record  shown  in  Figure 
4.  Thus  no  absence  can  continue  more  than  one 
week  without  coming  to  the  attention  of  the  Em- 
ployment Department  and  be  investigated,  and  no 
employee  can  leave  without  an  interview  with  the  em- 
ployment manager. 

If  a  man  gives  several  days'  notice  before  leaving, 
his  foreman  makes  out  a  "final  pay  order."  I-'igure  5. 
The  two  checks  which  arc  then  necessary  to  pay 
the  employee  in  full  are  made  out  and  sent  to  the 
Employment   Department  in   the  usual  way. 
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IQ  extend  the  lifetime  and  usefulness  of  its  mem- 
bers is  the  objective  of  a  distinguished  national 
organization.  The  growing  number  of  subscrib- 
eis  is  evident  appreciation  of  the  valuable  service  ren- 
dered. The  success  of  this  agency  is  due  to  its  scien- 
tific methods  of  diagnosis  which  is  based  on  a  thor- 
ough physical  examination  of  each  individual  case. 
Without  exception  this  course  precedes  the  prescription 
of  effective  treatment  for  the  ailments  discovered.  Then 
follows  the  periodic  physical  inspections  the  purpose  of 
which  is  to  safeguard  the  individual  at  all  times  against 
lessening  his  margin  of  safety.  The  emphasis  is  placed 
en  the  prevention  of  avoidable  illness  and  premature 
death.  This  S}stem  applied  by  industry-  to  ascertain  the 
causes  of  the  dift'erences  between  employer  and  em- 
ployee will  bring  correspondingly  satisfactory  results. 

These  industrial  conflicts  are  preventable.  They 
seldom  arise  among  the  increasing  number  of  pro- 
gressive enterprises  with  industrial  relation  depart- 
ments which  are  equipped  with  modern  employment 
management  machinery.  The  supervisor  of  this 
division  must  possess  the  educational  qualifications 
of  a  manager,  be  endowed  with  uncommon  sense 
and  have  the  experience  sufficient  to  know  the  value 
of  accurate  information  and  understand  how  to  in- 
terpret it.  Such  means  will  be  used  eventually  by 
all  concerns  that  are  seeking  the  truth  with  which  to  find 
the  final  solution  of  the  problems  of  labor. 

Use  of  Employment  Records 

Through  the  employment  records  the  approach  is 
made  to  the  study  of  the  workmen  and  their  environ- 
ment. The  information  on  file  should  show  the  con- 
ditions to  be  such  that  an  investigation  will  lead  to 
the  source  of  trouble.  Without  this  sufficient  data 
it  is  impossible  to  know  with  any  degree  of  cer- 
tainty the  real  seriousness  of  an  industrial  situation. 
Unless  the  material  gathered  can  be  translated  into 
significant,  intelligible  meaning,  it  will  have  no  value 
whatever.  In  a  recent  audit  of  an  enterprise  with  an 
excessive  labor  turnover  the  employment  records 
were  so  unreliable,  and  the  director  of  the  depart- 
ment was  so  incapable,  that  a  complete  reorganiza- 
tion of  the  office  was  necessary  before  the  investiga- 
tion could  proceed  further. 

The  cost  of  the  labor  turnover  can  be  figured  quite 
accurately.  Nothing  is  so  convincing  as  the  tangible 
evidence  of  waste  in  graphic  form  and  money  value. 
In  an  organization  where  the  superintendent's 
prejudice  against  these  efficient  methods  was  en- 
countered, every  possible  effort  was  made  to  meet 
his  skepticism.  Even  the  loss  through  transfers  and 
old  employees  rehired  was  omitted  in  the  computa- 
tions. To  maintain  the  payroll  quota  of  less  tiian 
HOC  at  his  rate  of  hiring  the  company  would  have 
had  to  employ  during  the  year  approximately  12,000. 
The  conservative  estimate  of  loss  resulting  in  re- 
placing the  trained  employee  was  $300,000.  The 
basis  for  this  was  the  minimum  appraisal  of  .S25 
for  damage  and  overhead  charges  in  breaking  in  each 
new  workman.  The  inexperienced  in  one  depart- 
ment alone  spoiled  nearly  $40,000  worth  of  product. 
On  the  transportation  and  board  of  workmen  (en- 
gaged through  unscrupulous  employment  agencies) 
who  failed  to  report  for  work  after  reaching  their 
destination  because  of  unfavorable  first  impressions, 
an  average  of  over  $2,000  per  month  was  spent.  Some 
local  industries  greatly  benefitted  at  the  expense  of 


their  lax  neighbor  by  bidding  with  their  improved 
working  conditions  and  market  scale  of  wages  for 
his  service  after  the  workman  was  imported.  The 
great  expense  from  those  compensation  cases  result- 
ing from  neglect  and  incompetent  medical  attention 
was  not  included.  Neither  were  the  charges  for  the 
sickness  and  death  of  the  unfit  which  medical  ex- 
aminations might  have  saved. 

QuiCKEXixG  Interest 

How  can  a  concern  maintain  high  standards  of 
workmanship  when  it  is  confronted  with  a  swiftly 
disappearing  surplus  of  workers?  Much  of  the  re- 
maining supply  is  the  deficient  product  of  a  function- 
less  school  system  and  a  prodigal  industry  in  time 
of  plenty.  The  elimination  of  the  unnecessary 
motion  and  the  reasonably  quickening  of  movements 
in  shop  jiractice  may  tend  to  improve  instead  of  im- 
pair the  worker's  health,  which  is  contrary  to  the  com- 
mon belief.  For  in  most  cases,  fatigue  comes  more 
from  a  lack  of  interest  than  from  the  actual  expendi- 
ture of  physical  or  mental  energy  in  the  daily  per- 
formance of  duty.  Planning,  dispatching  and  specifi- 
cations for  tasks  are  all  essential.  But  a  stimulus  to 
this  must  be  given  in  the  form  of  generous  incentives 
and  wholesome  surroundings. 

What  are  the  hazards  which  are  impeding  the 
progress  of  production?  Abnormal  working  condi- 
tions and  the  constant  application  to  task  without 
diversions  create  much  of  the  restlessness  and  desire 
for  the  greener  pastures.  Overtime  is  a  demoralizing 
influence.  A  day  in  seven  is  none  too  much  even 
for  the  most  primiti\-e  natures.  A  break  in  the  shift 
for  a  few  puiTs  on  his  pipe,  and  a  refreshing  morsel 
with  a  hot  cup  of  coffee,  stimulates  and  sustains  the 
laborer  in  his  greater  effort.  The  time  and  energy 
consumed  by  poor  transportation  to  and  from  work 
might  better  be  expended  in  creative  work.  Inade- 
quate compensation  or  wages  out  of  proportion  to 
the  cost  of  living  attracts  the  floater  and  temporary 
job  seeker  getting  a  stake  with  which  to  pull  out 
for  another  jump.  Improved  equipment  for  the  w^ork- 
ers'  protection  would  cost  a  fraction  of  the  settle- 
ments made  for  sickness,  injury  and  death  under 
the  compensation  act.  Periodic  physical  examina- 
tion saves  time  and  suffering  and  keeps  the  em- 
pIo3'ee  fit.  No  asset  is  more  important  than  housing 
for  the  permanent  employee's  family. 

H.-\RM0NiziNG  Relations 

The  relations  of  the  manager  to  his  workmen  deter- 
mine the  attitude  of  his  employees.  In  instances  the 
problem  rested  solel\-  in  the  employer  himself.  Most 
cf  the  ultra-conservative  already  realize  the  folly  of 
their  way  and  are  adapting  themselves  to  the  new 
order.  Incompatible  foremen  drunk  with  power  are 
responsible  for  much  of  the  wholesale  discharging. 
For  this  reason  men  chosen  for  this  important  lead- 
ership should  be  selected  and  trained  with  the 
utmost  care  and  divested  of  final  authority  to  dis- 
miss a  workman.  The  whole  question  resolves  itself 
into  one  of  good  salesmanship.  Too  little  considera- 
tion has  been  given  the  emplov'ees'  reasonable  de- 
mands and  the  causes  back  of  them. 

More  effort  will  be  made  to  prevent  discontent  and 
dissatisfaction  from  arising.  The  sources  of  trouble 
will  be  treated  before  there  is  time  for  a  grievance  to 
develop.  The  employer  will  place  the  study  of  the  labor 
factor  within  the  scope  of  scientific  treatment.  His 
employment  records  will  have  the  same  value  as  vital 
statistics  for  an  insurance  company. 
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An     Aiiack    on    ih'odwc'i^oii 

^N  this  page  in  the  Ma)  issue  Industrial  Man- 
agement called  the  attention  to  the  renewed 
attempt  to  pass  so-called  anti-efficiency  riders  to 
the  pending  appropriation  bills.  Industrial  managers 
have  witnessed  these  efforts  for  the  past  four  or  five 
years  and  will  recall  that  the  principal  appropriation 
acts — those  providing  funds  for  the  Arm}-  and  Nav_\' — 
have  carried  these  hampering  provisions. 

The  former  ojiposition  in  Congress  has  in  the  main 
come  from  only  a  small  group  of  interests.  Some  of 
the  management  experts  have  taken  the  trouble  to  point 
out  that  time  study  is  but  a  means  for  measuring  the  rate 
and  conditions  under  which  work  is  done,  and  that  the 
pa_\'ment  of  bonus  and  premium  is  but  the  rewarding 
of  diligent,  intelligent  effort. 

Manufacturers'  organizations,  in  the  past,  have  ex- 
pressed their  disapproval  of  this  attempt  to  hamper  the 
methods  of  production,  realizing  that  once  the  entering 
wedge  was  driven  home  in  governmental  industr),  it 
will  be  an  easy  matter  to  spread  the  same  restrictions 
to  private  plants,  at  least  to  those  concerned  with  gov- 
ernment contracts.  But  today  when  the  country  is  at 
war  the  opposition  to  these  restrictive  riders  is  more 
vigorous  and  widespread  than  ever  before.  Employ- 
ers' associations  have  arleady  emphatically  objected 
saying,  as  one  did,  that  the  proposal  "approaches  trea- 
son now,  and  will  give  aid  and  comfort  to  the  enemy." 

The  engineers  of  the  country  have  also  gone  on  record 
in  opposition  as  shown  by  the  following  resolution 
adopted  by  the  Engineering  Council : 

Whereas,  the  winning  of  the  War  imperatively  demands 
highest  efficiency  and  ma.ximum  production  in  eviery  branch  of 
industry;  and, 

Where.xs,  we  are  informed  that  Congress  has  under  consid- 
eration in  the  Naval  and  Army  appropriation  bills  proposals  to 
prohibit,  diminish  and  condemn  the  payment  to  public  employ- 
ees or  to  employees  of  private  establishments  under  Govern- 
ment control  any  cash  reward,  premium  or  bonus  for  superior 
service ;   and. 

Where.\s,  these  methods  if  applied  with  due  regard  to  wages; 
surroundings,  health  and  safety  of  the  employees,  will  increase 
efficiency  and  production,  help  win  the  War  and  preserve  our 
institutions;  be  it,  therefore, 

Resolved,  that  in  the  opinion  of  ENGINEF.RTNG  COUNCIL, 
representing  American  Society  of  Civil  Engineers,  American 
Institute  of  Mining  Engineers,  .iVnicrlcan  Society  of  Mechanical 
Engineers,  an'l  .^mcrican  Institute  of  Electrical  Engineers, 
together  having  3.^.000  members,  it  is  vital  to  the  winning  of  the 
War  that  no  legislation  nor  other  measure  should  be  adopted 
which  may  interfere  with  highest  efficiency  and  maximum  pro- 
duction, but  that  on  the  contrary  every  proper  means  should  be 
taken  to  increase  efficiency  and  production. 


The  elieciix  t'nf^^  of  American  industr)-  is  at  stake. 
\\  ill  not  each  reader  of  these  lines  do  his  share  and 
urge  his  representatives  in  Congress  to  vote  against 
these  restrictive  riders. 

Within  a  month  a  movement  has  been  started  in 
American  industr\'  which  unquestionably  stands  alone 
and  in  the  forefront  of  any  similar  efforts  for  the  essen- 
tial upbuilding  of  the  health  of  labor.  The  initiative 
has  come  through  th.e  Commission  on  Training  Camp 
Activities  of  the  United  States  War  Department.  It 
has  been  inaugurated  by  the  Director  of  the  Section  on 
Men's  Work  of  the  Division  of  Social  Hygiene. 

It  is  an  appeal  to  industrial  executives  throughout 
the  United  States  to  inaugurate  an  educational,  pre- 
ventative and  curative  program  in  regard  to  venereal 
diseases.  It  has  two  great  objects:  To  supply  stronger 
and  more  effective  recruits  to  the  army  from  the  men  in 
industry  who  will  enter  the  forthcotning  drafts,  and  to 
increase  the  industrial  effectiveness  of  the  inen  who  are 
engaged  upon  the  great  national  war  production  pro- 
grams. This  work  is  needed  because:  i.  It  is  vital 
to  the  national  defense;  2,  it  is  vital  to  the  working 
men  to  safeguard  their  homes  and  to  keep  them  and 
their  families  physically  fit ;  3,  it  is  vital  to  the  employer 
because  it  tends  to  make  labor  more  effective  during 
these  times  of  war;  4,  it  is  vital  to  the  prosecution  of 
the  war  for  it  tends  to  produce  a  better  army. 

Literature  ha.=  been  prepared  consisting  of  placards, 
folders  and  pay  envelope  enclosiu-es  carrying  warnings 
of  the  ravages  of  this  group  of  diseases  and  pointing 
the  way  to  prevention  ancl  cin'c. 

Industrial  managers  will  be  well  advised  to  obtain 
specimens  of  this  literature  and  consider  the  advisabil- 
itv  of  starting  an  educational  campaign  among  their 
men.  Special  literature  is  also  obtained  for  ])lants 
employing  women. 


Change   m    Machine-Tool    Buying 

I  VERY   executive  in  contact  with  a  machine  shop 

knows  and  realizes  the  chan,t;e  that  is  taking  place 

in  the  character  of  machine-shop  labor.     Some  10 

or  15  years  ago  we  began  to  see  the  incoming  in  large 

nutnbers  of  the  tnachine  opei-ator  as  distinguished  from 

the  mechanic. 
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'Jhe  old  time,  all-round  machinist  could  do  any  job  in 
the  shop ;  could  operate  any  machine  tool  on  the  floor ; 
do  any  piece  of  fitting  or  erecting  and,  in  fact,  was 
equal  to  any  and  every  emergency.  But  years  ago  there 
were  too  few  of  him  to  go  around,  so  less  skilled  men 
were  broken  in  on  individual  jobs  or  on  particular  ma- 
chines, and  began  to  constitute  a  large  proportion  of 
the  help.  These  men  were  usually  referred  to  as  ma- 
chine operators  and  could,  perhaps,  get  more  produc- 
tion along  the  lines  of  their  specialized  knowledge  than 
the  old  timer — but  outside  of  the  one  thing  the_\  knew 
thev  were  at  sea  in  the  sluip. 

The  past  few  years  of  intense  production  in  the  man- 
ufacture of  munitions,  first  for  our  ,\llies  and  now  for 
ourselves,  have  accelerated  and  intensified  this  change. 
The  proportion  of  machine  operators  to  mechanics  is 
now  greater  than  ever  before,  and  this  proportion 
promises  to  increase  very  largely  with  the  infiltration 
of  unskilled  men  and  the  coming  of  women  into  our 
machiner)-  building  plants. 

What  has  been  the  ettect  of  this  change  in  the  char- 
acter of  machine-shop  labor  upon  the  selection  and 
purchase  of  machine  tools,  machine-shop  appliances, 
machine-shop  supplies  and  the  materials  of  machine 
construction  ? 

Up  to  a  decade  or  so  ago  most  of  these  things  were 
selected  by  men  in  the  shop — the  foremen  and  even  the 
mechanics  themselves.  But  this  form  of  choosing  is 
impossible  today  for  the  machine  operators  lack  the 
necessary  knowledge  of  what  to  select  and  the  great 
number  of  machines  and  appliances  offered  make  it 
necessary  to  pick  with  a  much  more  careful  considera- 
tion of  merit  and  adaptabilit\'  than  is  possible  even  by 
shop  foremen. 

So  the  natural  thing  has  happened,  the  selection  of 
machine-shop  equipment  has  been  pushed  up  along  the 
group  of  industrial  executives  and  is  now  in  the  hands 
of  the  superintendents,  works  managers  and  engineers. 

The  outcome  will  unquestionably  be  to  the  advantage 
of  industry,  for  the  men  who  are  now  responsible  for 
the  selection  of  this  equipment  are  the  ones  who  are 
responsible  also  for  the  solution  of  all  the  major  prob- 
lems in  their  plants.  They  are  the  men  who  must  work 
out  the  organization,  management,  operation  and  em- 
ployment of  their  shops.  In  a  very  real  measure  these 
functions  and  the  purchase  of  equipment  are  all  tied 
together  and  must  be  directed  from  a  central  authority 
if  the  maximum  effective  results  are  to  be  obtained  in 
production  and  the  great  point  to  keep  in  mind  is  that 
the  managers  must  manage  the  selection  and  buying  of 
equipment  as  well  as  everything  else. 
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The   industrial   Manager 


MliklCAX  industry  is  searching  for  executives 
and  managers.  In  no  other  group  are  there  so 
many  openings  and  opportunities  for  construc- 
tive work  as  among  the  men  who  are  directing  and  con- 
trolling industrial  enterprises. 

But  what  are  the  qualifications  that  distinguish  the 
manager  and  executive  from  others  engaged  in  industry? 

The  function  of  the  executive  that  is  exclusively  his 
i^  the  handling  oi  the  human  element  in  production. 
The  man  of  affairs  can  supply  the  money  for  a  manu- 
facturing enterprise;  the  engineer  can  design  the  prod- 
uct, plan  the  methods  of  manufacture  and  design  or 
pnjcure  the  machinery;  and  the  salesmen  can  care  for 
the  marketing.  In  the  gap  between  the  financier  and 
engineer  on  the  one  hand  and  the  salesman  on  the  other 
stands  the  industrial  executive  or  manager.  He  it  is 
who  brings  about  the  essential  cooperation  between  la- 
bor, materials  and  machinery.  He  it  is  who  secures 
production  or  output.  In  so  doing  he  performs  a  func- 
tion that  is  indispensable  in  any  enterprise  where  a  num- 
ber of  persons  are  engaged,  for  he  directs  the  living 
forces  and  efforts  of  human  beings  in  industry  as  op- 
posed to  merely  controlling  the  physical  forces  and  nat- 
ural resources  represented  in  materials  and  machinery. 

Wherever  a  number  of  persons  are  gathered  together 
in  a  combined  industrial  effort  there  the  management 
functions  must  be  exercised.  In  the  smaller  concerns 
one  man  may  suffice  to  do  what  must  be  accomplished ; 
but  in  the  large  establishments  the  management  func- 
tion engages  the  attention  of  a  whole  group. 

The  great  objective  of  the  manager  is  production. 
He  is  concerned  with  output  rather  than  profit.  But 
not  only  must  he  obtain  output  of  the  proper  quality 
and  in  the  right  quantity  with  an  economical  expendi- 
ture of  materials  and  time  and  with  an  efficient  use  of 
the  machinery  of  production  under  his  charge,  but  above 
all  else  he  must  obtain  his  output  with  a  reasonable  and 
proper  expenditure  of  human  effort.  He  must  not  in- 
jure the  human  element.  .\  properly  managed  enter- 
prise does  not  get  output  at  the  cost  of  human  life  or 
human  effectiveness.  None  of  even  the  humblest  in- 
dustrial group  must  suft'er  injury  if  the  management  is 
doing  its  duty  according  to  present  da\-  ideals. 

And  further,  apart  from  direct  injury,  output  must 
not  be  obtained  b\-  infringing  any  human  right.  A  por- 
tion of  the  duties  of  the  manager  is  to  appreciate  such 
rights  and  safeguard  them  for  all  who  are  under  his  di- 
rection, so  that  the  product  for  which  he  is  responsible 
will  bear  its  proper  relationship  to  both  the  human  ef- 
forts and  the  human  sacrifices  involved. 
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Alamifacturing   iirocesses   and   manual    ^kill    are   re-  n.umber  of  reasons  the  matter  was  held  over  and  came 

(iuiretl  in  all  kinds  of  production.     So  the  manager  can  up  for  discussion  again  at  the  conference  just  held  in 

well  ha\e  a  profound  acquaintance  with  the  technique  Rochester,  New  York.     As  the  session  progressed  sen- 

of  the  industrial  operations  that  he  manages.     Llut  this  timent  crystallized  in  favor  of  a  national  association,  a 

knowledge  is  also  a  proper  part  of  the  qualihcations  of  committee  was  apopinted  to  develop  the  plans,  and  the 

a  technical  engineer.     And  at  this  point  the  distinction  permanent   organization   was   formed,     ^^"ithout  doubt 

between  the  manager  and  engineer  is  seen.     The  engi-  there  is   a  great  field  .of   service   for.  this   association, 

ner  knows  the  technical  side  of  production;  the  man-  The  stimulus  given-bji-war  needs  is  tremendous  and  the 

ager  know^  the  technical  side  of  production  and  he  also  experience    of    the    national    government    through    the 

knows  more.     He  knows  the  human  element  as  well.  Federal  employment,  agencies  brings  home  the  necessity 


He  is  an  engineer  plus ;  a  man  possessing  the  engineer's 
knowledge  and  qualifications  and  others. 

For  this  reason  it  is  perhaps  unwise  to  be  too  sure 
that  engineers  as  a  great  group  can  pass  over  into  the 


of  some  organization  to -as-si'st;  in  working  out  the  broad 
governmental  program  in  regard  to-  the  distribution  of 
employees. 

Industri.\l  AI.\x.\(;kmi:x  I    is  pleased  indeed  to  wel- 


ful  and  constructive  career. 


ranks  of  industrial  executives.  Is  it  fair  to  assume  come  the  nev.-  association  and  wishes  for  it  a  long,  use- 
that  a  man  uho  has  spent  half  a  life  time  on  the  tech- 
nical side  of  engineering  can  step  at  once  into  man- 
agerial duties  for  which  he  has  had  no  special  training 
and  no  direct  experience?  ,A  negati\e  reply  to  this 
question  is  tji\en  b\'  some  of  our  industrial  war  exiieri- 


Tih©  New  Profession  of  E; 
iVIanaseuiieinit 


/'meri!: 


ences.     There  ha\e  been  case  after  case  where  men  of      p)ERHAPS  you  have  watched  through  a  microscope 
aft'airs  have  had  to  step  in  and  supplement  the  work  of 
their  engineers,  pointing  out  to  them  such  essential  facts 


as  where  and  how  to  procure  materials,  how  to  recruit 
labor,  and  how  to  build  that  most  vital  thing — the  in- 
dustrial organization.  For  to  create  a  manufacturing 
plant,  develop  it,  organize  it  and  start  at  the  actual  work 
of  production  requires  abilit_\-  and  qualifications  far 
broader  than  those  possessed  by  the  ax'erage  engineer. 
-And  it  is  those  qualifications  that  make  the  executive 
and  manager  stand  out  from  among  his  fellows. 

In  the  degree  that  the  industrial  executive  handles  the 
human  element  in  industry  has  increased  his  responsi- 
bilit\-,  not  onl\-  to  the  jier-ons  who  are  under  him  but 
also  to  his  community.  If  he  catches  the  \ision  of  his 
own  possibilities  for  achievement  and  service  he  will 
work  out  of  the  fullness  of  life.  The  results  that  he  will 
obtain  will  be  among  the  finest  that  humanity  has  ever 
produced.  I  low  much  more  worthy  it  is  to  influence 
aright  and  assist  the  proper  development  of  human 
beings,  than  merely  to  cut,  bend  and  shape  the  insen- 
siate  materials  of  iiroduction !  So  the  coming  i)lace  of 
duty  and  honor  into  which  the  industrial  manager  is 
u-pping  is  among  the  highest  in  the  community. 


VV(;I 


ii  the  forming  of  crystals  from,  a  mother  liquor. 
If  so,  vou  ha\i  been  fascinated  by  the  way  the 
crystals  began  to  shape  and  then  to  grovv',  and  had  mar- 
velled at  their  beauty  when  "fully  developed. 

Some  such  feeling  came  to  those  who  were  in  Roch- 
ester, Nevr  York,  on  the  days  of  ;\lay  0.  lo,  and  ii, 
when  a  new  profession  crystallized  and  came  into  its 
own  at  the  time  of  theconference  called  by  the  Na- 
tional Committee  of  Employment  Managers'  .Associa- 
tion. The  visiting  delegates  and  their  friends  first 
realized  that  a  profession  was  being  born  before  their 
eyes  when  24  graduates  from  the  first  course  in  employ- 
ment  management  given  by  the  I'niveisity  of  Rochester 
marched  across  the  platform  of  the  convention  hall  to. 
receive  their  diplomas.  That  act  sigmt^cd  that  a  course 
had  been  established,  that  men  had  enrolled,  that  the 
work  had  been  completed  and  that  in  full  view  of  every 
one  present  honor  was  being  given  for  worth\  accom- 
plishment. 

From  that  time  on  speaker  after  si)eaker  emi)hasized 
in  one  way  or  another  the  thought  that  employment 
management  is  a  profession  in  its  motives  and  possi- 
bilities, a  profession  that  deserves  to  rank  with  the  law, 
medicine  and  engineering,  as  it  is  the  ])rofession  of 
human  relations  in  industry.  Those  who  enter  it  and 
carrv  it  forward  to  its  possibilities  will  rank  among  the 
'eaders  in  the  other  great  fields  of  in<lustrial  eft'orl. 

Todav  there  is  a  most  hearty  welcome  to  the  mem- 


I : : '  Mn.tional  Associatioe  of 
.l'',iM    Im   M,,mt   ManageTS 

A      ^'F.\R  agu  at  the  first  conference  called  by  the 
J^      National  Committee  of  Emiiloyment  Managers'  hers  of  the  new  profession— no  one  resents  then-  corn- 
Associations   discussion   was   given   to   the   ad-  ing,  many  realize  the  great  opportunities  before  them, 
visabilitv    of    forming   a    national    association.      For   a  all  wish  them  good  s[ieed. 
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Factor  If  Equipment NevOs 

The  Latest  Labor^Sdvin^  Machinery 


Fressurs  Goweraor  lor  Gas  and  Liqaid 
Systems 

"Tp  HE  accompanying  illustrations  show  a  new 
^  pressure  governor  designed  to  control  standard 
self-starters  for  motor  operated  luimps  and  com- 
pressors. The  gov- 
ernor maintains  a 
pressure  between 
predetermined  lim- 
its on  any  gas  or 
liquid  systems  that 
will  not  cijrrode 
the   Bourdon   tube. 

In  construction 
the  governor  con- 
sists of  a  Bourdon 
tube,  an  indicating 
needle,  a  graduated 
pressure  scale,  ad- 
justable high  and 
low  jiressure  stops 
to     determine     the 

desired  pressure  range,  and  a  relay  which  actuates  the 
contacts  in  the  control  circuit  of  the  self-starter. 

The  action  of  the  governor  is  dependent  upon  the 
Bourdon  tube,  which  should  be  connected  to  an  inde- 
pendent discharge  pipe  from  the  pressure  tank.    The 


i.KNKR.M.  i:li:ctric  compaxv 

PRESSURE    GOVERNOR 


ivKivNoR — ;ntk 


mechanically 


the  stop  P.  When  this  contact  is  made,  the  circuit  is 
completed  through  the  relay  coil  R.  causing  the  armature 
A  to  close.  Attached  to  this  is  the  contact  CO,  which 
upon  closing  completes  the  control  circuit  to  the  self- 
starter,  causing  the  motor  to  start. 

The  .Vrmature  is  also  attached  to  the  spring  S, 
which  holds  the  contact  C  firmly  against  C,  until 
contact  is  broken  at  P.  As  the  pressure  increases, 
the  needle  pointer  moves  to  the  right,  meanwhile  the 
contact  C  attached  to  the  lower  end  -moves  to  the 
left  and  is  followed  by  the  movable  arm  .1/.  When 
the  high  pressure  point  is  reached  the  movable  arm 
is  prevented  from  traveling  further  by  stop  P.  and 
the  needle  continues  its  course,  breaking  the  circuit 
bv  separating  contacts  C  and  C .  The  instant  the 
circuit  is  broken  the  relay  R  is  de-energized,  its  armature 
falls,  releasing  the  tension  of  the  spring  S,  and  because 
the  movable  arm  .1/  is  counterweighted  it  returns  to  the 
stop  post  P.  When  the  pressure  is  decreased  to  the  min- 
imum value  the  contact  C  again  completes  the  rela_\-  coil 
circuit  by  engaging  contact  C,  and  the  cycle  of  operation 
is  repeated.  This  governor  is  a  recent  product  of  the 
General  Electric  Company,  Schenectady,  New  York. 


free  end  of  the  tube  T  in  Figure 
connected  to  the  indicator  needle  A'. 

Assume  that  the  pressure  is  at  the  low  level  as  indicated 
b\-  the  left  hand  indicator  /,  the  contact  C  on  the  needle 
A'  completes  a  circuit  through  the  contact  C  or  the  mov- 
able arm  .1/,  which  at  the  low  ]iressure  point  rests  against 


Iffr 


An  ilincio§©d  f  l©at  3)watcii 

FED.VT  switch  for  the  remote  control  of  pumps 
such  as  are  located  in  basements  of  power 
houses  and  industrial  buildings  has  been  devel- 
oped bv  the  Cutler-Hammer  ^Manufacturing  Company, 
:\!ilwaukee,  Wisconsin.  It  is  of  the  enclosed  tvpe, 
water  proof  and  of  a  construction  intended  to  with- 
stand abuse  and  lack  of  care.  A  cast-iron  case  with 
mounting  ears  carries  all  of  the  operating  mechanisms 
and  terminals.  A  tapped  and  bushed  hole  at  the  top  of 
the  case  provides  an  en- 
trance for  the  conduit. 
This  arrangement  permits 
the  removal  of  the  lower 
enclosure  without  disturb- 
ing the  mechanism  or  the 
connection. 

The  operating  mechnn- 
i.sm  consists  of  a  cam  and 
roller.  The  arm  carrying 
the  roller  is  pinned  to  the 
main  shaft  which  is  turned 
h\'  the  outside  cast-iron 
lever.  The  cam  is  made  of 
malleable  iron  and  is  cast 
integral.  When  the  main 
shiift  is  rotated  the  roller 
is  driven  up  the  side  of  the 
cam  tightening  an  ellipti- 
cal spring.  When  the 
roller  passes  the  point  of 
the  cam  the  tension  of  the 
spring  opens  or  closes  the 
switch.  The  switch  is  always  open  when  the  roller  is 
one  side  of  the  cam,  and  closed  on  the  other. 

In  addition  to  this  action  of  the  roller  and  spring  a 
direct  push-out  is  provided  through  an  auxiliary  lever 


CUTLER-H-\MMER 
FLO.\T    SWITCH 
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which  communicates  the  motion  of  the  main  shaft  di- 
rectly to  the  cast  sleeve  which  carries  and  pushes  the 
blades  clear  of  the  switch  clips.  Under  normal  opera- 
tion this  push-out  is  not  required  but  becomes  effective 
should  the  switch  tend  to  stick. 

A'arious  mounting  and  controlling  arrangements  are 
furnished.  The  single  pole  switches  are  intended  for 
controlling  a.  c.  or  d.  c.  motors  in  connection  with  a 
starter.  The  two,  three  or  four-pole  switches  are  de- 
signed for  single  phase,  self  starting  and  polyphase 
squirrel  cage  motors  which  may  be  thrown  directly 
across  the  line  to  start.  These  switches  can  also  be 
used  with  direct  current  motors  when  used  with  a  suita- 
ble self  starter. 


"Harvard"  Ball  JSearing  Truck   Casters 

f\  NE  size  and  style  of  the  line  of  "Harvard"  all 
^■^  steel  truck  casters  made  by  the  Bassick  Com- 
pany, Bridgeport,  Connecticut,  is  shown  in  the  ac- 
companying illustration.  The  construction  through- 
out is  from  sheet  steel  with  the  exception  of  the  cast 
iron  wheel  and  the  ball  bearing.  It  is  intended  for 
use  on  factory  trucks,  and  the  type  shown  is  pro- 
vided with  a  guard  over  the  axle  to  prevent  the  pick- 
ing up  of  thread,  lint  or  other  loose   material  that 


H.^RV.^RD        TRUCK    C.\STERS 

might  catch  and  wind  around  the  axle.  The  steel 
bails  used  in  the  bearing  are  7/32  inch  in  diameter. 
This  type  of  caster  is  made  in  two  sizes,  one  hav- 
ing a  wheel  i '4  inch  in  diameter  by  i  1/16  inch  face, 
and  the  other  a  wheel  2  inches  in  diameter  by  i  1/16 
inch  face. 


Dravo  Tower  WhJrler 

Till",  accompanying  illustration  shows  a  travelling 
derrick  of  a  type  that  has  been  installed  in  a 
number  of  industrial'plants  and  shipyards  by  the  Dravo 
Engineering  Works  of  Pittsburgh,  Pennsylvania. 

The  whirler  is  mounted  on  a  travelling  tower  which 
may  be  constructed  of  either  wood  or  steel.  The  lo-ton 
size  has  a  75-foot  boom  and  can  lift  a  load  of  10  tons 
at  a  distance  of  73  feet  from  the  center  at  the  rate  of 
200  feet  per  minute.  The  5-ton  size  has  a  55-foot  boom 
and  lifts  5  tons  at  53  feet  from  the  center  at  200  feet 
l)er  minute.     The  tower  can  be  constructed  from  30  to 


I'R.WO    TRAVELING    PERKICK 


50  feet  high  and  travels  on  its  track  at  the  rate  of  300 
feet  per  minute.  It  is  mounted  on  four  2S-inch  wheels 
on  a  16  to  20-foot  gage  track. 

The  whirler  can  rotate  through  360  degrees  in  ap- 
proximately 30  seconds.  The  boom  can  be  elevated  to 
80  degrees  at  speed  of  ^j  degrees  in  25  seconds. 

In  most  installations  the  whirlers  are  electrically  op- 
erated, but  in  some  cases  where  current  is  unavailable 
thev  are  driven  by  steam  using  oil  as  fuel.  In  addition 
to  shipyard  installations  the  whirlers  are  adapted  for 
use  in  industrial  plants,  by  railroads  and  in  the  handling 
of  bulk  material  as  sand,  gravel  and  crushed  stone. 


Gisholt  Shell  Lathe 


A    HEAVY  lathe  built  primarily  for  boring  shell 
forgings,  but    of    a    type    adapted    for  a  wide 
range  of  heavy  boring,  is  shown  in  Figure  i.     Out- 
lined cross  sections  of  two  shells:  one  a   155   milli- 
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incU-r  shrapnel  and  the  other  a  high  explosive,  are 
shown  in  Figure  2.  The  shorter  shell  is  the  shrapnel 
and  the  letters  C  and  D  indicate  the  inside  boring. 
Similarly  the  letter  C  in  the  interior  of  the  high 
cxplosi\'e    shell    shows    the    surfaces    to    be    bored    in 


SHRAPNEL    ANll    HIGH    EXPI 


that  type,  llie  surfaces  so  indicated  can  be  ma- 
chined on  this  new  lathe,  using  either  the  smgle 
point  cutter  in  the  boring  bar  with  the  former  block 
on  the  taper  attachment,  or  with  boring  heads 
located  in  the  boring  block  and  with  the  cross-slide 
carriage  set  central. 

The  necessity  of  rigid  design  and  massive  con- 
struction have  been  kept  in  mind  in  working  out 
the  taper  attachment  and  cross-slide  carriage  of  this 
iiiachine.  The  carriage  block  is  bored  to  three 
inches  in  diameter  to  take  heavy  boring  bars. 

The  cross-slide  carriage  bears  the  entire  width  of 
the  slide,  which  is  i8  inches,  and  the  slide  is  24 
inches  long.  These  machines  may  be  an'angcd  to 
lake  either  a  collet  chuck,  as  shown,  or  a  24-inch 
three-jaw  uni\-ersal  geared  scroll  chuck,  or  a  four- 
jaw  independent  chuck. 

This  type  of  machine  is  made  in  two  sizes:  16  and 
25  inch.  The  i(i-inch  lathe  has  a  3-)4-inch  and  614- 
inch  spindle  bore,  while  the  25-inch  machines  have 
a  6j4-iiich  spindle  bore.  This  machine  is  manufac- 
tured by  the  Gisholt  Machine  Comiiany,  Aladison. 
^Aisconsin. 


Turbime  and  FMnup 


(le 


ar 


np  HE  accompanying  illustration  shows  a  reduc- 
tion gear  developed  for  direct  connection  bc- 
tw-een  a  high-speed  turbine  and  the  centrifugal  pump 
that  it  drives.  Both  driving  and  the  driven  shafts 
are  in  the  same  straight  line.  This  is  a  recent  de- 
velopment of  the  Poole  Engineering  and  Machine 
Company,  Baltimore,  Md. 


SMALL,  portable,  electrically  driven  grinder, 
marketed  under  the  trade  name  of  "Dunmore 
Junior  Grinder,"  has  re- 
cently been  placed  on 
the  market  by  the  Wis- 
consin Electric  Com- 
pany, Racine,  Wiscon- 
sin. It  is  adapted  for 
either  external  or  inter- 
nal grinding.  The  motor 
speed  is  20,coo  r.p.m., 
]jermitting  the  use  of 
very  small  wheels,  and 
the  motor  armature  is 
dynamically  balanced  to 
eliminate  vibration. 

It  is  intended  especi- 
ally for  use  in  small  ma- 
chine shops,  tool-making 
shops,  garages  and  the 
like,  where  a  compact 
tool  is  needed  and  in- 
\'estment  in  a  large 
PORTABLE  ELECTRIC  GRINDER  grinder  is  unwarranted. 


HE  resiliometer,  a  new  instrument  shown  in  the 
accompanying  illustration,  has  just  been  placed  on 

the   market   b_\-   the   .Advanced    Felt   Specialtv   M:   Cut- 


T 


POOLE    REDUCTIOX     GEAR    FOR    TCRIUNK    AND    PUMP 


THE    RESILIU.METER 

ting  Company,  Chicago,  Illinois.  It  is  an 
instrument  designed  to  measure  the  thick- 
ness, hardness  and  resiliency  of  any  resilient 
material,  as  rubber,  felt,  leather,  cork,  asbes- 
tos, fabrikoids,  and  all  kinds  of  packing. 

First,  it  consists  essentially  of  fom-  ele- 
ments: The  anvil  on  which  the  material  be- 
ing tested  is  laid ;  second,  a  direct  reading 
micrometer;  third,  a  quadrant  actuated  by  a 
rack  and  pinion,  which  carries  the  support- 
ing wire  for  a  2.6  pound  weight;  fourth,  the 
presser  foot  which  comes  in  contact  with  the 
material  and  registers  directh"  on  the  dial  bv 
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plunger.  In  use  a  piece  of  resilient  material  is  inserted 
between  the  bed-plate  and  the  presser  foot.  As  soon 
as  the  pressure  foot  rests  securely  upon  the  material, 
the  hand  on  the  dial  shows  the  thickness  in  thou- 
sandths of  an  inch.  When  this  reading  is  obtained 
the  weight  at  the  rear  running  on  guide  rods  is  re- 
leased and  allowed  to  apply  pressure  upon  the  ma- 
terial. This  causes  the  presser  foot  to  sink  farther 
into  the  material  until  stopped  by  the  natural  re- 
sistance or  hardness  of  the  material  itself. 

Let  us  assume  that  the  original  thickness  was 
O.ioo  inch  and  the  thickness  under  jsressure  is  0.05 
inch,  the  hardness  of  the  material — that  is,  its  re- 
sistance to  pressure — is  50/100,  or  50  per  cent, ;  if  the 
original  reading  had  been  72  and  the  reading  under 
pressure  54,  then  the  material  would  be  54/72,  or  J^ 
per  cent.  hard. 

After  the  reading  under  pressure  has  been  taken 
the  weight  is  lifted  ofif  by  moving  the  quadrant 
shown  at  the  top  in  front,  ^^'hen  this  is  done  the 
natural  resiliency  of  the  material  causes  the  micro- 
meter needle  to  spring  back.  The  amount  of  recovery 
in  thousandths  of  an  inch  is  noted.  From  this  is  conv 
puted  the  percentage  of  resiliency.  To  illustrate : 
Suppose  that  a  material  registered  under  pressure  a 
thickness  of  0.050  inch,  and  after  the  weight  is  taken 
off  0.080  inch,  then  the  recover}-  is  0.30  inch,  which 
'•''  3/5  of  0.050  inch,  or  the  thickness  under  pressure, 
giving  us  a  percentage  of  resiliency  of  60  per  cent. 


I  HE    illustration    shows    a    hydraulic,    scrap-metal 
compress  for  use  in  bundling  scrap  metals.    The 
compress  box  is  of  cast  steel  accuratel\-  machined 
to  give  sliding  fit  to  the  plunger  heads.     The  i)urpose 


HYDR.WI.IC    SCRAP    METAL    COMPRESS 

of  this  construction  is  to  avoid  the  wedging  of  thin 
p-ieces  of  sheet  scrap  between  the  plunger  heads  and 
the  inside  of  the  box.  As  an  additional  protection 
against  this  wedging  action  both  the  toji  and  bottom  of 
the  comi>ress  box  is  \'-grooved  and  the  plunger  head  is 
likewise  grooved  to  match.  The  entire  inside  of  the 
charging  box  and  also  the  ])Iunger  heads  are  lined  with 
steel  plates  hardened  and  readily  removable  should  this 
1  ecome  necessary. 

After  a  bundle  of  sera])  has  become  coni])ressed  it  is 
discharged  from  the  macliine  without  the  addition  nf  a 
single  moving  ])ai-t.  The  same  operating  lever  which 
controls  the  ])rcssure  mechanism  reino\cs  the  final 
bundle. 


The  cylinder  stuffing  boxes  are  of  cast  steel  providing 
for  ten  layers  of  one-inch  square  hydro  packing.  The 
pressure  piistons  are  ground  and  polished.  The  operat- 
ing valve  is  the  three  lever  control  type  and  has  forged 
steel  cylinders.  The  plungers  are  of  tool  steel  packed 
with  ring  packing.  This  machine  is  a  product  of  the 
Galland-Henning  Mfg.  Company,  Milwaukee,  Wis. 


Radiiam  LiamiBOUs  Material 

A  RADIUJM  luminous  material  in  which  the  prin- 
^^  cipal  ingredients  are  a  substance  containing  ra- 
dium and  zinc  sulphide  is  being  marketed  under  the 
name  of  "radium  luminous  material"  by  the  Radium 
Luminous  Corporation,  New  York  City. 


CLOCK   FA(E    KI(;rRi:S    OF   RAIIIC.M    LU.MIXOUS    MATEUIAL 

Its  princii)al  use  up  to  the  present  time  has  been  in 
the  manufacture  of  dials  for  watches,  clocks,  boiler- 
room  instruments,  automobile  and  airplane  instruments. 

The  advantages  from  the  use  of  this  material  are 
self-eA'ident  as  it  permits  the  dial  to  show  in  the  dark 
or  in  places  which  are  not  properly  illuminated. 

The  accompanying  illustration  shows  a  photograph 
of  a  dial  treated  with  radium  luminous  material  in 
which  the  photograph  was  taken  through  a  ])iece  of 
black  paper  im])ervious  to  light  with  an  ex])osure  for 
the  duration  of  one  minute. 


Taps    amd    .Reamers  for  Shell  Manufacturi^ 

^  HE  accompanying  illustration  shows  taps  and 
•^  an  expanding  reamer  of  the  floating  type  for 
finish    sizing    the    fuse    holes    of    shells..  They,  are 
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recent  additions  to  the  line  of  small  tools  made  by 
the  Wetmore  Mechanical  Laboratory  Company,  Mil- 
waukee, Wisconsin. 

The  expanding  reamer  shown  is  made  to  fit  a  3- 
inch  turret  hole  and  designed  for  finish  sizing  fuse 
holes   of    155-millimeter  United   States   army   shells. 


WETMORE    EXPANDING    REAMER 

This  reamer  floats  freely  in  its  socket  and  is  self- 
centering.  The  blades  are  set  on  a  left  hand  angle 
to  eliminate  chatter.  Wear  of  the  blades  is  taken 
up  b\-  means  of  two  expanding  ground  nuts.  The 
Idades  may  be  removed  and  replaced  without  taking 
the  tool  apart.  Each  end  of  the  reamer  has  a  true 
center  hole  making  it  possible  to  grind  the  blades 
in  place. 

The  line  of  taps  has  been  designed  from  experi- 
ence gained  in  making  taps  for  munition  contracts, 
and  the  details  have  been  chosen  for  long  life  and 
accuracy. 


'T'HE  accompanying  illustrations  show  in  Figure  i  an 
^  electric  utility  truck  for  industrial  uses  and  in 
Figure  2  an  electric  tractor  for  the  same  purposes. 
They  are  the  products  of  the  Baker  R.  &  L.  Company, 
Cleveland,  Ohio. 

The  utility  trucks  are  provided  with  a  type  T  enclosed 
motor  wound  for  24  volts.     Throus^hout  both  the  motor 


and  joints  fastened  with  steel  corner  irons.  A  steel 
plate  bumper  is  jjrovided  in  case  the  truck  is  used  as  a 
tractor. 

The  load  jilatform  is  of  wood  with  its  edges  protected 
by  steel  angles.  It  can  be  removed  entirely,  thus  ex- 
posing the  battery  and  frame  construction. 


-BAKER    ELECTRIC    TRUCK 


and  on  the  truck  axles  annular  and  thrust  ball  bearings 
are  used.  The  axle  materials  are  alloy  steels  and 
steel  castings.  The  motor  and  power  axle  are  placed  at 
the  operator's  end  of  the  truck  to  concentrate  the  weight 
over  the  driving  wheels  and  thus  increase  the  traction. 

The  batteries  are  removable  from  the  sides  for  the 
purpose  of  changing  or  flushing  and  when  in  place  are 
provided  with  water  and  dirt  tight  covers. 

The  controller  is  of  the  continuous,  drum  t}pe 
mounted  in  a  cast  metal  housing  and  operating  in  oil 
tc  insure  freedom  in  the  destructive  effects  of  arcing. 

The   main    frame   supporting   channels   have   corners 


-liAKEK.    ELECTRIC    TRACTOR 


These  trucks  are  provided  with  a  fore-wheel  steer  to 
give  flexibility  in  handling  and  a  short  turning  radius. 
A  normal  load  is  4000  pounds. 

The  tractor  illustrated  in  Figure  2  is  designed  for 
hauling  a  string  of  trailers  carrying  a  combined  load  of 
perhaps  40,000  pounds. 

In  general  type  it  resembles  the  utility  truck  described 
above,  except  that  it  is  made  of  heavier  material  to  fit 
it  for  the  work  for  which  it  is  intended. 

The  motor  is  wound  for  48  volts  and  a  wide  range  of 
battery  equipment  is  offered. 

.■\n  automatic  foot-operated  switch  is  provided,  re- 
ciuiring  constant  foot  pressure  when  operating  the  trac- 
tor. When  the  driver  leaves  the  tractor,  this  switch 
automatically  opens  the  power  circuit  and  applies  a 
motor  brake.  In  addition  a  foot-operated  service  brake 
is  located  on  the  motor  driving  shaft. 


'©rsorfiiaii  aeo 
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Mr.  Charles  Philip  Coleman  has  recently  been 
elected  to  the  presidency  of  the  Worthington  Pump 
and   Machinery   Corporation,  New  York,  X.  Y. 

Failing  health  has  caused  Mr.  Dwight  S.  Cole  to 
discontinue  his  office  as  a  consulting  mechanical 
engineer  and  patent  attorney,  323  Murray  Building, 
Grand  Rapids,  Mich. 

The  Yarnall-^^■aring  Company,  Philadelphia,  Penn- 
sylvania, announces  that  hereafter  their  power  plant 
accessories  will  be  marketed  under  the  family  name  of 
'  Yarway." 

The  W".  J.  Cniuch  Company,  Inc.,  steel  exporters,  253 
!h-oad\\a\-,"  New  York,  N.  Y.,  have  removed  its  offices 
to  larger  quarters,  the  entire  fifteenth  floor  at  68  William 
Street,  corner  Cedar  Street. 

The  Barrett  Company,  New  York,  has  recently 
])Ut  out  a  small  booklet  in  regard  to  the  use  of  Nox- 
.Aer-Leek  cement  for  preventing  infiltration  of  air 
through  brick  boiler-settings. 
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Mr.  Albert  Tate  Smith,  lately  manager  of  the 
R.  U.  V.  Company,  New  York  City,  has  returned  to 
the  Permutit  Company,  with  which  he  was  formerly 
connected,  to  take  the  position  of  assistant  manager 
of  sales. 

The  Electric  Machinery  Company  of  Minneapolis, 
Minnesota,  has  recently  published  a  24-page  booklet 
showing  the  application  of  their  synchronous  motors 
to  pumping  installations.  A  prominent  feature  of 
the  booklet  is  operating  and  pumping  cost  data. 

The  Lakewood  Engineering  Company  of  Cleve- 
land, Ohio,  has  recently  opened  a  district  office  in 
Milwaukee,  Wisconsin,  with  Mr.  Fred  T.  Kern  and 
Mr.  J.  N.  Young,  both  formerly  of  Kern.  Hunter, 
Inc.,  as  its  representatives. 

Mr.  R.  W.  Spofford,  General  Manager  of  the  Au- 
gusta-Aiken Railway  &  Electric  Corporation,  Augusta, 
Ga.,  who  is  a  retired  officer  of  the  U.  S.  Nav\-,  has  been 
called  into  active  service.  Mr.  W.  O.  Callaghan  suc- 
ceeds him  as  General  Manager. 

Mr.  Paul  T.  Irvin,  who  has  been  associated  for 
twelve  years  with  the  Wells  Brothers  Company, 
Greenfield,  Massachusetts,  has  recently  taken  the 
position  of  general  sales  manager  of  the  Lincoln 
Twist  Drill  Company  of  Taunton,  Massachusetts. 

Bulletin  Xo.  7  of  the  Wellman-Seaver-Morgan 
Company,  Cleveland,  Ohio,  is  given  over  to  de- 
scriptions of  charging  machines  and  manipulators.  A 
number  of  types  are  illustrated  and  described  and  a 
partial  list  of  users  given. 

Mr.  Edward  Blake,  formerly  of  \\'ells  Brothers, 
Greenfield,  Mass.,  has  recently  been  made  vice  presi- 
dent and  general  manager  of  the  Lincoln  Twist  Drill 
Company,  Taunton,  Mass.  !Mr.  Frank  O.  ^^'ells  and 
Mr.  Frederick  H.  Payne  are  now  directors  of  the 
Lincoln  Twist  Drill  Company. 

Mr.  A.  F.  Ausman,  formerly  vice  president  of  the 
McMaster-Carr  Supply  Company,  Chicago,  111.,  has 
withdrawn  from  that  company  and  accepted  the  po- 
sition of  district  manager  of  Nagle  Corliss  Engine 
Works,  with  offices  in  the  Monadnock  Block,  Chi- 
cago, Illinois. 

Mr.  Earl  E.  Adams,  lately  sales  manager  of  the 
Powdered  Coal  Department,  Bonnot  Company,  Can- 
ton, Ohio,  and  for  some  years  in  charge  of  gas  pro- 
ducer work  for  The  Power  &  Mining  Machinerj' 
Company,  has  accepted  a  position  as  sales  engineer 
for  The  Smith  Gas  Engineering  Company. 

Mr.  A.  B.  Morrison,  Jr.,  has  recently  accepted  a 
position  with  The  Smith  Gas  Engineering  Company, 
Lexington,  Ohio,  as  sales  engineer.  Mr.  Morrison 
was  formerly-  with  the  Fort  Wayne  Electric  Works 
and  the  Rathbun-Jones  Engineering  Company,  and 
more  recently  with  the  John  II.  McGowan  Company 
as  Philadelphia  representative. 

Mr.  C.  H.  Van  Hooven,  claim  agent  of  the  Manilla 
CP.  I.)  Electric  Railroad  i<:  Light  Company,  who  has 
been  visiting  the  United  .States  on  a  vacation  for  the 
purpose  of  consulting  with  officers  of  The  J.  G. 
White  Management  Corporation,  New  York,  N.  Y., 
the  operating  managers  of  the  Manila  Company,  is 
returning  to  the  Philippines  by  way  of  Hawaii  and 
Japan. 


The  Independent  Pneumatic  Tool  Company,  a 
New  Jersey  corporation,  and  the  Aurora  Automatic 
Machinery  Company  have  effected  a  reorganization 
combining  their  business  under  one  corporate  name. 
In  the  future  the  company  will  be  known  as  the 
Independent  Pneumatic  Tool  Company.  Inc.,  of 
Delaware.     :\Ir.  John  D.  Hurley  is  president. 

The  Ohio  Electric  &  Controller  Company,  5900 
Maurice  Avenue,  Cleveland,  has  been  incorporated 
with  a  capital  stock  of  $200,000  for  the  purpose  of 
manufacturing  lifting  magnets  and  electrical  con- 
trolling devices.  The  officers  are :  Mr.  F.  W.  Jessop, 
president;  Mr.  ^^".  B.  Greene,  vice-president;  and 
Mr.  A.  D.  ^^■alter,  secretary  and  treasurer. 

The  Bogart  Company  of  Philadelphia,  Pennsyl- 
vania, has  just  issued  a  little  booklet  under  the  title 
"Increasing  Output  by  Air-Operated  .Attachments." 
It  is  a  talk  on  some  of  the  form  of  indirect  losses 
that  come  from  improper  gripping  and  holding  de- 
vices in  the  machine  shop,  and  shows  the  advantages 
in  saving  that  can  be  obtained  by  applying  air- 
operated  attachments. 

The  Uehling  Instrument  Company.  New  York, 
N.  Y..  has  recently  developed  a  simple  straight  line 
chart,  which  enables  any  one  to  estimate  quickly  the 
money  lost  in  any  chimney  due  to  a  low  percentage 
of  CO,.  The  chart  is  based  on  a  flue  gas  tempera- 
ture of  600  degrees  F.  and  an  outside  air  temperature 
of  60  degrees  F.  It  has  further  been  assumed  that  the 
burned  coal  has  a  calorific  value  of  14.000  B.T.U. 
]ier  pound  of  combustible. 


The  Lambie  Concrete  House  Corporation,  Boston, 
Massachusetts,  has  just  put  out  an  attractive  pamphlet 
printed  in  two  colors  showing  concrete  homes  for  work- 
men. Representative  houses  are  shown  taken  from 
three  or  four  industrial  communities,  the  largest  group 
being  those  built  for  the  American  Steel  &  Wire  Com- 
pany at  Donora,  Pennsylvania.  The  Lambie  system  is 
fully  described,  typical  floor  plans  are  outlined  and  a 
series  of  views  give  an  excellent  idea  of  the  progress  of 
building  a  house  from  foundation  to  roof.  This  book 
should  appeal  especially  to  manufacturers  who  are  fac- 
ing the  problem  of  providing  industrial  houses  in  their 
localities. 

The  Diamond  Power  Specialt}-  Company  of  De- 
troit, Michigan,  has  just  issued  a  48-page  bulletin. 
No.  119.  devoted  to  a  review  of  current  practice  in 
the  apt)lication  and  use  of  mechanical  soot  blowers. 
This  bulletin  is  very  attractive,  as  it  is  printed  in 
two  colors  throughout,  contains  a  wealth  of  illustra- 
tions and  much  data  on  boiler  room  efficiency.  It 
clearly  shows  the  method  of  cleaning  boilers  of  dif- 
ferent types  by  the  Diamond  system.  A  treatise  on 
"insuluminum"  is  also  included.  This  is  a  metal  with 
high  heat  resisting  ])ropertics  and  is  used  for  parts  ot 
Diamond  snot  Iilowers  exposed  to  the  hottest  places 
in  water  tube  boilers.  Venturi  nozzles  are  also  dis- 
cussed, and  tables  and  graphs  give  comparative 
efficiency  of  nozzles  of  this  type  compared  with  those 
of  other  sections,  .'\mong  other  subjects  of  interest 
to  engineers  may  be  mentioned  "DeveIo])nient  of 
Protective  Methods  for  Soot  Blowers,"  "Soot  Blow- 
ers for  Blast  Furnace  Gas  and  Waste  Heat  Boilers." 
"S'w.t    T.IivwiT.^   fi.r   l-"i-nniitiii7c-i-';  " 
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EXPLANATORY  NOTE- THE  ENGINEERING  INDEX 


We  hold  ourselves  ready  to  supply — usually  by  return  of  post — the 
full  text  of  every  article  indexed  in  the  preceding  pages,  in  the  original 
language,  together  with  all  accompanying  illustrations;  and  our  charge 
in  each  case  is  regulated  by  the  cost  of  a  single  copy  of  the  journal  in 
which  the  article  is  published.  The  price  of  each  article  is  indicated  by 
the  letter  following  the  number.  When  no  letter  appears,  the  price  of 
the  article  is  20  cents.  A  denotes  a  price  of  40  cents;  B.  60  cents; 
C.  SO  cents;  D.  $1.00;  E,  $1.20;  F,  $l.(iO.  The  letter  N  indicates  that 
copies  are  not  readily  obtainable  an<l  that  particulars  as  to  price  will 
be  supplied  on  application.  Certain  journals,  however,  make  large  extra 
charges  for  back  numbers.     In   such  eases  we  may  have  to  increase  pro- 


portionately   the    normal    charge    giver 
should   be  taken   to  give   the   number 

Serial    publications    are    indexed    on    the    appearance    of    the    first 
stallment. 
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The  following  pages  form  a  descriptive  index  to  the 
leading  and  special  articles  of  permanent  value  pub- 
lished currently  in  the  Transactions  of  all  the  im- 
portant engineering  societies  of  both  Europe  and 
America,  and  in  all  the  leading  engineering  journals  ot 
the  world  in  the  English,  French,  Dutch,  Italian  and 
(i)   The  title  of  the  article, 

(2)  The  name  of  its  author, 

(3)  A  descriptive  abstract, 


Spanish  languages,  as  far  as  possible  on  account  of  war. 
The  term  descriptive  is  used  because  the  definite  pur- 
pose of  each  index  note  is  to  indicate  clearly  the  char- 
acter and  purpose  of  the  article  or  paper  described;  and 
with  that  in  view  we  give  the  following  essential  infor- 
mation about  every  publication : 

(4)  Its  length  in  words, 

(5)  Where  published, 
•  (6)   When  published, 

(7)    IV e  supply  the  article  itself,  if  desired. 
The   full  text  of  every  article  described  in  the     opposite  page,  where  also  the  full  titles  of  the  principal 
index,  together  with  all  its  illustrations,  can  usually  be      journals  indexed  are  given.    This  list  is  subject  to  change 
supplied  by  us.     See  the  Explanatory  Note  given  on  the      from  time  to  time. 

Note. — The  Index  is  conveniently  classified  into  the  possible,  within  a  few  minutes'  time  each  month,  to  learn 

larger  divisions  of  engineering  science,  to  the  end  that  promptly  of  every  important  article  published  anywhere 

the  reader  may  quickly  turn  to  what  concerns  himself  in  the  world,  in  any  language,  upon  the  subjects  claimmg 

and  his  special  branches  of  work.     By  this  means  it  is  one's  special  interest. 
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Book  Notices Page  528 


EDUCATION 

Crippled  Soldiers 

The  Crippled  Soldier  in  Iiulustry 
(85802  D).  Frank  B.  Gilbreth.  witli  dis- 
cussion. 4200  w.  A  I  M  E,  Bui — April, 
191S.  Investigates  the  opportunities  for 
such  labor  and  the  re-education  necessary. 
Employment 

War  Emergency  Courses  in  Employment 
Department  Practice  (85900  A).  Roy 
Willmarth  Kelly.  2000  \v.  Ind  Man- 
May,  1918.  Programme  of  intensivetrain- 
ing  in  employment-department  practice. 

Gisholt  System 

Training  Instructors  .According  to  the 
Gisholt  Idea  (85730).  Fred  H.  Colvin. 
2500  w.  Am  Mach— .\pril  18,  1918.  Se- 
rial, 1st  part.  Principles  of  a  plan  for 
training  operators  who  train  other  oper- 
ators. 
Human  Engineering 

Teaching  Human  Engineering  in  the 
College  Curriculum  (85910).  Fred  H. 
Rindge.  4000  w.  Am  Mach— April  25, 
1018.  Xew  methods  for  instructing  engi- 
iieerinfT  students. 
Laboratory 

The  National  Industrial  Research  Lab- 
oratory (S541-  A).  Richard  T.  Glaze- 
brook.'  Ills.  6500  w.  Engng- March  8, 
T918.  Lecture  at  Royal  Instn.  .\lso  edi- 
torial. Reviews  the  history  of  the  Na- 
tional Physical  Laboratory,  which  is  to  be 
taken  over  bv  the  State. 

Lcs  Laboratoires  Des  Usines  Andre 
Citrren  (8585,?  C  -r  D).  L.  Guillet  and 
H.  Godfroid.  Ills.  7800  w.  Revue  Dc 
Metallurgie— Jan.-Feb.,  1918.  A  splen- 
didly equipped  industrial  laboratory  for 
researches  <il  all  kinds. 


Mining  Education 

Report  on  Mining  Education  in  England 
with  Special  Reference  to  India  (85827 
N).  G.  F.  .\dams,  E.  H.  Roberton,  and 
Glen  George.  107  pp.  Min  &  Geol  Inst  of 
India,  Trans— Nov.,  1917. 
Repairmen 

Emergency  War  Training  for  Gas-  en- 
gine, Motor-Car,  and  Motor-Cycle  Repair- 
men (85627  N).  74  pp.  Fed  Bd  Voc  Ed, 
Bui.  10— March,  1918.  Outlines  courses  of 
instruction. 
Secondary  Education 

La  Retc.rme  De  L'Enseignment  Secon- 
daire  ( 85S52  C  -f-  D).  H.  Le  Chatclier. 
8500  vv."  Revue  De  Metallurgie- Jan.- 
Feb.,  1918.  Suggestions  for  improving 
secondary  training. 
Training  Workmen 

Training    Workmen    for    Positions    of 
lliulur    Responsibility    (85801    D).      1600 
w.     A   I   M  E.  Bui— April,  1918.     Discus- 
sion of  F.  C.  Stanford's  paper. 
Welders 

Training    Soldier    Welders    (85812   A). 
Ills.     ,^000   w.     Weld   Engr— .Vpril,    !9jS- 
Twenty    lectures    based    on    practical    in- 
struction at  army  school  at  Peoria,  111. 
FINANCE  AND  COSTS 
Accounting 

Power      Plant      Accounting       (85387). 
Thomas  G.  Thurston.    2000  w.    Natl  Engr 
— .April,      lOiS.       Actual     operating     cost 
known  at  llic  end  of  each  day. 
American  Railroads 

The  Investment  in  American  Railroads 
(85431).  L.  F.  Lorec.  4000  w.  Ry  Age 
— .\pril  5,  1918.  What  has  happened  and 
is  happening  to  invested  capital  and  the 
relation  of  the  railroads  thereto. 


Banking 

Banking  Institutions  to  Finance  Our  Fu- 
ture Abroad  (85435).  Albert  Breton. 
3500  w.  Ry  Age— April  5,  iQiS.  Estab- 
lishing foreign  branches  not  as  effective 
as  partnership  with  separate  banks. 

The    Export    Services    of    the    Banks 
(85444).      2500    w.      Ry    Age— .April    5, 
1918.     What  banks  can  do  to  assist  the 
exporter. 
Cost  Estimating 

Comparative  Cost  Estimating  for  De- 
signers of  Reinforced  Concrete  Buildings 
(85297).  From  paper  by  Clayton  W.  May- 
ers for  presentation  before  \m.  Concrete 
Inst.  Ills.  4500  w.  Eng  &  Con— March 
27,  1918.  Illustrates  methods  of  estimat- 
ing. 
Cost-Records 

L'niform  Maintenance  Cost-Records  for 
R.iads  .\dopted  in  Washington  (85467). 
George  F.  Cottrell.  2500  w.  Eng  News- 
Rec_ApriI  4,  igi8.  Rules  and  require- 
ments of  recent  legislation. 
Costs  System 

The  Organization  of  an  Efficient  Foun- 
dry Costs' System  (85680).    M.  H.  Potter. 
2200  w.     Can  Fdman — .\pril.   1918.     The 
costs  are  reduced  to  a  poundage  basis. 
Foreign  Trade 

The  Powerful  Foreign  Trade  Combina- 
tions of  Europe  (8544s)-  P  Harvey  Mid- 
dleton.  3500  w.  Ry  .Age— April  5,  1918. 
How  to  maintain  export  trade  after  the 
war. 

Foreign  Trade  After  the  War  (85541)- 
2500  w.  Am  Mach— April  4,  1918.  Se- 
rial, 1st  part.  Papers  by  Guaranty  Trust 
Co.  of  N.  y.  on  the  subject  of  financial 
and  economic  conditions  in  foreign  coun- 
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Foreign  Trade  Outlook  as  Affected  by 
War  (85825  A).  James  A.  Farrell.  3000 
w.  Iron  Age — April  25,  1918.  Address  be- 
fore the  5th  Natl.  Foreign  Trade  Conven- 
tion, Cincinnati,  O.  The  year's  develop- 
ments in  American  industry  and  com- 
merce. 
Inventories 

Underground  Plant  Inventories  (85599). 
W.  W.  Kinsley,  Jr.     Ills.    3000  w.     Tele- 
pliony — April     13.     1918.       Methods     and 
forms ;  their  use  and  results. 
Money  Markets 

World's  Money  Markets,  Xow  and 
.\fter  the  War  (85432).  George  Paish. 
2000  w.  Ry  Age— April  5,  1918.  Wisdom 
and  foresight  necessary  to  meet  the  situ- 
ation. 
National  Finance 

The  To-morrow  of  Finance  (85658  D). 
S.    N.   Patten.     14   pp.     An   Am   Acad — 
March.  1918.    Problems  of  national  finance 
and  how  thej-  should  be  met. 
Overhead 

See    same    heading    under    Street    and 
Electric  Railways. 
Price  Fixing 

A'alue  and  Price  Tlieory  in  Relation  to 
Price-Fixing  and  War  Finance  (85636  N). 
B.  M.  Anderson,  Jr.  17  pp.  Am  Ec  Rev- 
March,  1918.  Questions  based  on  develop- 
ments in  price-fi.xing  and  the  problems. 
Railroad  Securities 

Railroad  Security  Issues  Under  Govern- 
ment Operation  (85645  D).    Thomas  Con- 
way, Jr.     10  pp.     An  Am  Acad— March, 
1918.     Discusses  the  future  of  investment. 
Rates 

Investment      Cost      Basis      for      Rates 
(85921).     2000  w.     Telephony — April  27, 
1918.     Decision  of  Nebraska  Commission 
in  ruling  on  telephone  rate  increase. 
Taxes 

Federal  Ta.xes  Upon  Income  and  E.xcess 
Profits  (85628  Nl.  T.  S.  Adams,  with 
discussion.  37  pp.  Am  Ec  Rev— March, 
1918.  Problems  and  the  most  promising 
solutions. 
Valuation 

_  Has  the  Importance  of  Federal  Valua- 
tion of  Railroads  Been  Increased  or  Les- 
sened by  Federal  Control  of  Operation' 
(85647  D).  H.  B.  Whaling.  2000  w.  An 
Am  Acad— March,  1918.  Considers  valua- 
tion necessary. 

The  Federal  Valuation  of  Railroads  in 
Relation  to  a  Definite  Policv  of  National 
Railway  Control  (85629  N).'  Tohn  Bauer, 
with  discussion.  28  pp.  Am  Ec  Rev- 
March,  -1918.  Considers  the  present  val- 
uation in  connection  with  national  control. 
See  also  same  heading  under  Street  and 
Electric  Railways. 
War  Finance 

The  \\'ar  Finance  Corporation  (85437"). 
O.  M.  W.  Sprague.  1600  \v.  Ry  Age- 
April  5,  1918.  Inflation  can  be  prevented 
only  by  saving  to  offset  the  Government's 
demands. 
War  Resources 

Making    Our    Resources    Available    for 
A\ar  (85433).    John  E.  Oldham.    3000  w. 
Ry    Age— April    5.    1918.      Individual    re- 
.sponsibilit\-. 
Wealth 

The  Social  Control  of  the  Acquisition 
of  Wealth  (85635  N).  Edward  Carv 
Hayes.  17  pp.  Am  Ec  Rev— March,  1918. 
Equality  of  possession  not  possible  or  de- 
sirable, but  e-xcessive  differences  should 
be  subject  to  control.  Studies  the  problem. 

MANAGEMENT 
Bonus 

Bonus  Plan  for  Boiler-Plant  Operations 
(85370).  Haylett  O'Neill.  1500  w.  Power 
—April  2,  1918.  Outlines  plan  wherebv 
firemen,  boiler  cleaners,  fire  cleaners  mav 
share  in  savings  effected  in  boiler-room.  ' 


Draftsmen 

-A    Psychological    Study    of    Draftsmen 
(S5909).     Frank   H.    Sommers.     2000   w'. 
Am  Mach — April  25,   1918.     Who  should 
be  held  accountable  for  mistakes? 
Efficiency 

New  Problems  of  Governmental  Effi- 
ciency (85637  N).  A.  N.  Holcombe.  4000 
w.  Am  Ec  Rev — March,  1918.  Considers 
how  the  purchasing  agencies  of  the  gov- 
ernment should  be  organized. 
Employment 

Employment  and  the  Labor  Market 
(85633  N).  Charles  B.  Barnes.  2500  w. 
Am  Ec  Rev— March,  1918.  The  work  of 
the  New  York  State  Employment  Bureau, 
showing  the  need  of  cooperation. 

Employment  Department  Organization 
of  Thomas  A.  Edison  Interests  (85S43  A). 
Mark  M.  Jones.  1500  w.  Ind  Man — May, 
191S.  How  employees  are  secured  and 
the  arrangements  for  transfers,  etc. 

Lessons  from  English  War  E.xperience 
in  the  Employment  of  Labor  (85631  N). 
^I.  B.  Hammond.  4000  w.  Am  Ec  Rev — 
March,  1918.  The  problems  due  to  war 
and  the  ways  of  solving  them.  Employ- 
ment of  women  and  the  difficulties,  etc' 

Problems  of  Returned  Soldiers    (85842 
A).    S.  A.  Goldsmith.    4500  w.    Ind  Man 
^May,    1918.      Seeking    employment    for 
discharged  men  at  close  of  war. 
Industrial  Peace 

The    Foundation    of    Industrial    Peace 
(8574S  A).    A.  H.  Paterson,  with  discus- 
sion.   7000  w.    Roy  Soc  Arts,  Jl — April  5, 
1918.     Problems  and  dangers  to  be  met. 
Labor 

The  Human  Factor  in  Modern  Produc- 
tion (85818).  Alex  Ramsay.  5000  w. 
Cas  Eng  Mthly— April,  1918.  Solution  of 
the  conflict  between  capital  and  labor. 

Let  Your  Employees  See  Your  Shop 
(85844  A).  B.  A.  Wack.  1200  w.  Ind 
I\Ian— May,  1918.  Suggests  a  department 
visiting  system  showing  its  benefits. 

How  to  Reduce  the  Turnover  of  Labor 
(85396  A).  Ernest  C.  Gould.  1200  w. 
Iron  Age — April  4,  1918.  Methods  suc- 
cessfully applied  at  an  Ohio  Steel  Works. 

Your     Head     Indicates     Your     Talent 
(85920).     Stanley  R.  Edwards.    Ills.    4000 
w.     Telephony — April  27,  1918.     Character 
analysis.     Study  of  telephone  men. 
Labor  Shortage 

Making  Up  the  Labor  Shortage   (85901 
A).     D.  N.  Crosthwait.  Jr.     1400  \v.     Ind 
Man— :May,  1918.     The  needs  and  reserve 
labor  available. 
Labor  Turnover 

The  Employment  Manager  and  Labor 
Turnover  Reduction  (85800  D).  3000  w. 
.•\  I  M  E,  Bui— April,  1918.  Discussion  of 
Thomas  T.  Read's  paper. 

Labor  Turnover  (85907)  Philip  Brasher. 
4000  w.     .Am  Mach— April  25,  1918.     Va- 
rious phases  of  the  problem  are  discussed. 
Management 

Theorieen  evaringen  over  bedrijfsleid- 
ing  (85855  B).  E.  Hijmans.  Ills.  12,300 
w.  Igenieur— Feb.  23,  1918.  Theory  and 
practice  of  management  in  relation  to 
\yage  systems.  Organization  and  prac- 
tice in  Dutch  machine  shops. 
Methods 

Under  New  Management — From  Old 
to  New  (85898  A).  Charles  M.  Hortou. 
3500  w.  Ind  Man— May,  1918.  New  atti- 
tude of  managers  illustrating  a  kindlier 
feeling  toward  workers. 
Office  Methods 

Procedure  in  Office  of  Construction  En- 
gineer, Employing  Small  Staff,  Supervis- 
ing Expenditure  of  $2,000,000  for  New- 
Improvements'  (85511  A).  H.  W.  Skid- 
more.  3500  w.  Mun  Eng — April,  1918. 
Field  and  office  methods. 


Organization 

The  Organization  of  Commercial  In- 
telligence (85514  A).  William  H.  Clark, 
with  discussion.  9500  w.  Roy  Soc  Arts, 
JI— March  22,  1918.  Outline  of  the  work 
and  aims. 

Organization  of  Government  Railroad 
Administration  (85564).  2500  w.  Eng 
News-Rec— April  11,  1918.  Chart  show- 
ing the  branches  of  regional,  central  and 
advisory  sections,  explaining  their  func- 
tions. 

A  Storekeeping  Organization  in  Russia 
(85840  A).  Percy  R.  Clark.  1800  w.  Ind 
I\Ian — May,  1918.  Convenient  forms  used 
vvhere  means  of  communication  are  primi- 
tive, truckmen  illiterate  and  storekeepers 
poorly  educated. 
Power  Plants 

System  in  the  Power  Plant  (85358).    J. 
C.    Hawkins.     2000   w.     Pwr    Pt    Eng — 
April  I,  1918.     Suggestions  for  increasing 
efficiency  and  economy. 
Production 

Industrial  Production  (85386  A).  Will- 
iam M.  Dollar.  Abstract  of  paper  before 
Eng  Soc  of  Buffalo.  4000  w.  A  S  M  E, 
Jl— April,  1918.  Elementary  principles  of 
increasing  production  and  decreasing  cost. 
Profit-Sharing 

Human  Valuation    (85896  A).     George 

Kingdon    Parsons.     2200  w.     Ind   Man — 

May.    1918.      Relation    of    employer    and 

employee,  with  emphasis  on  profit  sharing. 

Scientific  Management 

Practical  Application  of  Scientific  Man- 
agement   (85816  B)..     3300  w.     Cas   Eng 
.>Ithly— .April,   19:8.     Describes  the  prac- 
tical application  of  the  Taylor  system. 
Standard  Practice 

How  to  Write  and  Use  Standard  Prac- 
tice Instructions  in  Y'our  Shop  (85897  A). 
Willard  S.  M'orcester.  3000  w.  Ind  Man 
— May,  1918.  A  system  of  instructions 
for  every  department  and  every  operation, 
for  the  purpose  of  saving  time  and  eft'ort. 
Superintendents 

Shop  Stewards  (85883).    1200  w.  Times 
Engng  Supp— March  29,  1918.    A  French 
view   of   the    functions   of   shop   stewards 
outlined   by   an   English   correspondent. 
V/omen  Workers 

How  We  Trained  5.000  Women  (85837 
-A).  C.  U.  Carpenter.  Ills.  4000  w.  Ind 
Man— May.  1918.  Rapid  and  effective 
course  at  Dayton,  Ohio  for  operating  ma- 
chine tools  and  turning  out  high  precision 
work. 

The  Employment  of  W'omen  in  ^luni- 
tion  Factories  (85526  A),  O.  E.  Monk- 
house.  2300  w.  Engng— March  22.  1918. 
The  essentials  of  successful  methods  of 
training. 

The  Problem  of  Women  in  War  Indus- 
try (85846  A).  C.  E.  Knoeppel.  3500  w. 
Ind  Man— May,  1918.  The  necessity  of 
replacing  men  called  in  war  service  by 
women. 

War  Work  for  Women  (85344  A). 
Luther  D.  Burlingame.  Ills.  5000  w. 
Machy— .April.  1918.  Comparison  between 
men  and  women  workers :  suitable  kinds 
of  work  ;  special  methods  and  equipment ; 
discipline,  cost,  etc. 

See  also  Employment,  and  Labor,  un- 
der Regulation. 

REGULATION 
Commissions 

See  same  heading  under  R.\ilw.^y  En- 
r.iNEERiNG,  Conducting  Transf'ortation. 
Convict  Labor 

Report,  on  Expermiental  Convict  Road 
Camp,  Fulton  County.  Ga.  (85420  N).  H. 
S.  Fairbank.  R.  H.  Eastham  and  W.  F. 
Draper.  Ills.  64  pp.  U  S  Dept  Ag,  Bui 
583— -March  7,  1918.  Details  of  the  experi- 
ment and  results. 
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Electrical  Energy 

Government  Control  of  Water  Power 
and  Electrical  Distribntion  Abroad 
(85502).  L.W.Schmidt.  3500  w.  Power 
— April  9,  1918.  An  outline  of  what  has 
been  done  in  Europe. 
Employment 

Coordinating  of  Federal.  State  and  Mu- 
nicipal Employment  Bureaus  (85630  N"). 
Henry  Rogers  Seager.  2000  w.  Am  Ec 
Rev — March,  1918.  Considers  the  need  of 
developing  an  adequate  federal  employ- 
ment service. 

Emplovment    of    Labor    and    the    War 
(85634  N).     16  pp.    Am  Ec  Rev— March, 
191S.    A  general  discussion. 
Farm  Labor 

Plan  of  the  Department  of  Agriculture 
for  Handling  the  Farm  Labor  Problem 
(85632  N).  E.  V.  Wilcox.  5000  w.  Am 
Ec  Rev — March,  1918.  Explains  condi- 
tions and  gives  suggestions  for  meeting 
the  necessity. 
Foreign  Workmen 

Getting  the  Foreign  Workmen's  View- 
point (85803  D).  Prince  Lazarovich- 
Hrebelianovich.  3500  w.  A  I  M  E.  Bui — 
April.  igi8.  Importance  of  investigating 
the  conditions  and  environment  of  the  for- 
eign workman  in  his  home  lands,  and  of 
studying  the  moral  element. 
German  Trade 

World  Economics  and  the  Kiel  Institute 
(85707  A).  1000  w.  Engr — March  22, 
1918.  Account  of  the  laying  of  the  cor- 
nerstone of  the  "Institute  for  Sea  Trade 
and  World  Economics,"  and  the  proposed 
work  of  the  Institute. 
Labor 

Adjustment  of  Labor's  Demands  Dur- 
ing Federal  Control  of  Railroad  Opera- 
tion (85642  D).  Glenn  E.  Plumb,  n  pp. 
.\n  ."^m  Acad — March,  1918.  Rights  of 
capital  and  of  labor  in  railroad  properties. 
Labor  Laws 

Effect  of  W'orkmen's  Compensation 
Laws  in  Diminishing  the  Necessity  of  In- 
dustrial Employment  of  Women  and  Chil- 
dren (.85891).  Mary  K.  Conyngton.  160 
pp.  U.  S.  Dept  Labor.  Bui  217— Dec. 
1917.  Investigation  of  the  effect  of  work- 
man's compensation  laws  as  compared 
with  employers'  liability  laws. 
Power 

Mastering  Power  Production.  V.  (85845 
A).  Walter  N.  Polakov.  Ills.  3500  w. 
Ind  Man — May,  IQ18.  Work  to  be  done 
liefore  operations  can  be  standardized  and 
tasks  set. 
Public  Utilities 

The  Public  Utilities  and  the  War 
C85355).  Charles  W.  McKay.  2500  w. 
Elec  Rev,  Chi — March  30,  1918.  Need  of 
higher  rate  schedules. 


Railroad  Laws 

Status  of  Existing  Railroad  Laws  and 
Regulative  Agencies  Under  Federal  Con- 
trol (85646  D).  Edgar  Watkins.  1200  w. 
An  Am  Acad — March,  lOiS.  Considers 
regulations  to  promote  competition. 

Failures  and  Possibilities  in  Railroad 
Regulation  (85638  D).  T.  W.  Van  Metre. 
4500  w.  An  Am  Acad — ^larch,  1918. 
A  discussion  of  difficulties  and  urgent 
needs  in  railway  operations. 

Reconstituting  Railroad  Regulation 
(85649  D).  George  A.  Post.  1000  w.  An 
Am  Acad — March,  1918.  Considers  in- 
dividual initiative  and  adequacy  of  rev- 
enue essential  factors. 
Railroad  Securities 

Desirable  Scope  and  Method  of  Federal 
Regulation  of  Railroad  Securities  (85653 
D).  Max  Thelen.  10  pp.  An  Am  Acad 
— March,  1918.  The  desirable  scope  and 
method  of  regulation. 
Rates 

How  Could  Nationalization  of  Rate 
Regulation  Best  Be  Accomplished:  Mar- 
tin S.  Decker.  Also,  Legal  Questions  In- 
volved in  Nationalization  of  Rate  Regu- 
lation (85656  D).  William  E.  Lamb.  23 
pp.  An  Am  Acad — March,  igi8.  Ele- 
ments of  successful  regulation  of  rates. 

Necessity  for  Exclusive  Federal  Con- 
trol Over  State  and  Interstate  Rates 
(85655  D).  Edgar  J.  Rich.  15  pp.  An 
.Am  ,'\cad — March.  1918.  The  standard 
of  service  must  be  determined  by  na- 
tional authority,  and  rates  must  be  ad- 
justed with  reference  to  the  service. 

The  Point  Now  Reached  in  the  Fed- 
eral Regulation  of  Interstate  Rates  (85654 
D).  J.  A.  Little.  12  pp.  An  Am  Acad— 
March,  1918.  Reviews  the  history  of  fed- 
eral authority  over  interstate  commerce. 
Reconstruction 

Address  by  the  Right  Hon.  Christopher 
Addison,  M.  D.,  M.  P.,  Minister  of  Re- 
construction (85719  N).  15  PP-  NEC 
Instn,  Trans — March,  1918.  Organization 
of  trades,  reconstruction,  standardization, 
etc. 
Standardization 

Standardized  Occupations  and  Rates 
(85899  .\).  W.D.Stearns.  1800  w.  Ind 
Man^May.  1918.  Methods  adopted  by 
the  Westinghouse  Electric  and  Manufac- 
turing Co. 
State  Regulation 

State  Regulation  of  the  Securities  of 
Railroads  and  Public  Service  Companies 
(85652  D).  Mary  L.  Barron.  24  pp.  An 
Am  Acad — March,  1918.  Powers  and  pro- 
cedure of  public  seri-ice  commissions  in 
relation  to  security  issues  of  public  ser- 
vice •  corporations. 


WELFARE  AND  SAFETY 

Feeding  Employees 

A  Dietary  for  Miners  (85474).  S.  H. 
Brockunier.  3000  w.  Eng  &  Min  Jl — 
April  6,  1918.  Food  rations  and  methods 
of  food  storage  and  preparation. 

Housing 

Feeding  and  Housing  Railway  Main- 
tenance of  Way  and  Construction  Em- 
ployees (85704).  4500  w.  Eng  &  Con — 
April  17,  1918.  Study  of  methods  of  va- 
rious railways,  made  by  sub-committee  of 
Am.  Ry.  Eng.  Assn. 

Welfare  and  the  Housing  Problem 
(85819  B).  W.  G.  Cass.  2500  w.  Cas 
Eng  Jklthly — April.  1918.  Considers  hous- 
ing conditions  of  the  working  classes. 

See  also  same  heading  under  Civil  En- 
gineering, Construction. 

Industrial  Health 

Illness  in  Industry— Its  Cost  and  Pre- 
vention (85799  D).  3000  w.  A  I  ME, 
Bui — April,  1918.  Discussion  of  Dr. 
Thomas  Darlington's  paper. 

Labor 

Human  Problem  Thought  of  Para- 
mount Importance  in  Paris  Shrapnel  Plant 
(8591 3").  Robert  K.  Tomlin,  Jr.  2000  w. 
Eng  News-Rec— April  25.  1918.  Health 
of  6,000  women  employees  safeguarded. 

Mine  Accidents 

Mine  Labor  and  Accidents  (85798  D). 
3000  w.  A  I  M  E,  Bui— April,  1918.  Dis- 
cussion of  Herbert  M.  Wilson's  paper. 

p   -p  Y  M   C.  A. 

Remarkable  Progress  Being  Made  by 
R  R.  Y.  M.  C.  A.  (85450).  John  F. 
Moore.  Ills.  4000  w.  Ry  Age— April  5- 
1918.     Service  in  w^ar  work. 

MISCELLANY 

Engineers 

Engineering  Prestige  (85808).  R.  O. 
Wynne-Roberts.  9000  w.  Can  Engr— 
A.pril  18,  1918.  Survey  of  what  can  be 
done  to  improve  the  welfare  and  national 
status  of  engineers. 

The  Engineer  in  the  New  Democracy 
(85814  B).  George  C.  Whipple.  20  pp. 
Bos  Soc  C  E,  Jl-April,  1918.  The  place 
of  engineers  in  the  war  and  what  will 
come  after.  .Address  of  retiring  presi- 
dent. 
Reconstruction 

British  Reconstruction  Plans  (85540). 
Robert  P.  Skinner.  4000  w.  Am  Mach— 
.Vpril  4.  1918.  Tells  of  plans  being  made 
liy  British  to  meet  after-war  conditions. 
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Aeroplanes 

L'fivolution  De  L'Aviation  Allemande 
(85871  B).  J.  A.  Lefranc.  III.  5600  w. 
La  Nature— March  16,  1918.  Comprehen- 
sive review  of  cfifferent  German  motors. 

The  Use  of  Spruce  in  Aeroplane  Con- 
struction (85367)-    J-  A.  Newlin.     1200  w. 
A  A  Wklv— April  i,  1918-    Data  obtained 
by  the  Fo'rcst  Products  Laboratory. 
Air  Fighting 

Tricks  Necessarv  in  Air  Fighting  (8.5397 
A).  Granville  A.  Pollock.  Ills.  2500  w. 
Flving— .April.  T018.  Tricks  that  save  a 
[lilot  and  tricks  that  kill  him. 


Anti-Aircraft 

11  Problema  Del  Tiro  Antiaereo  (85873 
C-f-DV  G.  Fioravanzo.  10,400  w.  Rivista 
Marittima— Dec,  1917-  Considerations 
governing  the  problem  of  anti-aircraft  gun 
fire. 
Biplane 

The  Albatros  Type  "CV"  Fighter 
(854S2).  Ills.  2000  w.  A  A  Wkly— 
April  8,  I9t8.  Serial,  ist  part.  Interest- 
ing features. 

The  C.  IV.  Rumpler  Biplane  (85366). 
Ills.  1000  w.  A  A  Wkly— April  i.  1918. 
.\  general  utility  enemy  machine  of  great 
speed. 


British  Policy 

Points  in  British  Air  Policy  (85485). 
5500  w.  Auto  Ind — April  4,  1918.  Re- 
quirements to  maintain  efficiency. 

Dirigibles 

I  Diripibili  Forianini  (85870  B).  Ills. 
4500  w.  L'lndustria — Feb.  28,  1918.  New 
Italian  dirigible  embodying  novel  features. 
Engines 

Engine  Weight  (85483)-  F.  W.  Lan- 
fhesler.  in  Flying  (London),  i.isoo  w. 
A  A  Wkly— .April  8,  iqiS.  Gives  diagram 
for  comparing  two  engines  and  calls  at- 
lention  to  results  obtained. 
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(Jppositioii    to    Liberty   Engine    One   to 
Interests   in  Other   Types    (85726).     2500 
w.     Auto    IncI— April    18,    1918.      Reports 
264  lil)erty  engines  now  in  service. 
Sec  rilso  Engines,  under  .\ntomolii!cs. 

Flying 

Reminiscences  of  Early  Fliglit  (85918 
B).  E.  VV.  Roberts.  Ills.  3000  w.  S  A  E, 
jl_April,  1918.  Account  of  flight  made 
with  the  Maxim  steam-powered  machine 
in  1894. 

Hydroplanes 

Curtiss  Granted  I'lying  Boat  Patents 
(85481).  Ills.  4000  w.  A  A  Wkly— April 
8,  1918.     Specifications  and  claims. 

Laboratory 

Aerodynamic  Laboratory  of  the  Leland 
Stanford  Junior  University  (85381  B). 
William  F.  Durand.  Ills.  4500  w.  S  A  E, 
JI— March,  1918.  Taken  from  Part  I.  of 
Report  No.  14  of  the  National  Advisory 
Committee  for  Aeronautics,  Washington. 
Experimental  investigations. 

Lafayette  Escadrille 

How  the  Famous  Lafavette  Escadrille 
Was  Started  (85398  A).  Elliott  C.  Cow- 
din.  Ills.  1500  w.  Flying— .\pril,  1918. 
Interesting  account. 

Minimum  Wage 

The  Minimum  Wage  (85882).  2200  w. 
Times  Engng  Supp— March  29,  1918.  Dis- 
cussion of  the  question,  the  ultimate  aim, 
etc. 

St£mdardization 

Current  Standardization  Work  (85383 
B).  Ills,  2000  w.  S  A  E,  Jl— March, 
1918.  Outline  of  work  at  recent  meetings 
of  the  Aeronautic  and  Marine  Divisions 
of  the  Standards  Committee. 

Wind  Tunnels 

Design  and  L'se  of  Wind  Tunnels 
(85382  B).  J.  R.  Pannell.  10,500  w. 
S  A  E,  JI — March,  1918.  From  paper  be- 
fore Aeronautical  Society  of  Great  Britain. 
Types,  developments  in  different  coun- 
tries and  related  topics. 

AUTOMOBILES 
Bearings 

Some  Fundamentals  of  Rolling  Support 
(8537(5  B).  F.  W.  Gurney,  with  discus- 
sion. Ills.  4000  w.  S  A  E,  Jl — March, 
1918.  Ball  vs.  roller  bearings,  construc- 
tion, difficulties,  etc. 
Bodies 

Automobile  Body  Design  and  Construc- 
tion (85917  B).  E.  W.  Goodwin,  with  dis- 
cussion. 7000  w.  S  A  E,  Jl — April,  1918. 
Influence  of  chassis  design;  seating;  de- 
tails of  construction,  etc. 
Drivers 

War      Truck       Driver       Qualifications 
(85484).     W.  F.   Bradley.     Ills.      1800  w. 
Auto  Ind — April  14,  1918.     Military  train- 
ing essential. 
Engines 

Car  and  Aircraft  Engines  (85515  A). 
Ills.  2000  w.  Autocar — March  16,  1918. 
Extent  to  which  car  engine  design  will  be 
aflfected  by  aero  engine  developments. 
Comparison  between  the  features  of  the 
two  types. 
France 

French   Automobile  Industry  After  the 
War  (85725).     G.  Lumct.     2200  w.     Auto 
Ind — April     18,     1918.      Questions    to    be 
solved  in  relation  to  the  industrv. 
Fuels 

Fuels  for  Tractor  Engines  (85379  B). 
J.  L.  Mowry,  with  discussion.  3500  w. 
S  A  E,  Jl — March,  1918.  Engine  produc- 
tion and  operation ;  field  observations : 
possible  fuels  and  conclusions. 
Headlights 

Headlight  Illumination  Requirements 
(85727).  Ills.  2000  w.  Auto  Ind— April 
18,  igi8.  Tests  made  to  determine  mini- 
mum illumination  required  and  maximum 
glare  tolerable. 


Lubrication 

Tractor  Engine  Lubrication  and  Lubri- 
cating Oils  (85728).  W.  G.  Clark.  5000 
w.  Auto  Ind — April  18,  1918.  Tests  car- 
ried out  to  determine  suitable  oils  for  a 
particular  engine. 
Magnetos 

Pole  Pieces  for  Magnetos  (85729).  Fred 
I.  Hoffman.  Ills.  1200  w.  Auto  Ind — 
April  18,  T918.  Unusual  shapes  given  the 
pole  tips  with  the  object  of  widening  the 
peak  of  the  voltage  curve  and  insuring  a 
hot  spark  for  starting  when  the  spark  is 
retarded. 
Military  Trucks 

Military  Motor  Trucks  in  the  Great  War 
(85919  B).    II.  L.  Horning.     1500  w.    SA 
E,  Jl — April,   19T8.     Argument  for  stand- 
ard trucks. 
Motor  Fuel 

Alcohol  As  a  Motor  Fuel  (85821).  J. 
E.  MacCormick.  3000  w.  Pr  House- 
March,  1918.  Serial,  ist  part.  Shows 
that  alcohol  cannot  compete  with  gaso- 
line. 
Motor  House 

The  Ideal  Motor  House  (85517  AV  Ills. 
1200  w.     Autocar — March  23,  1918.     Sug- 
gestions as  to  requirements  of  the  owner- 
driver. 
Motor  Trucks 

Motor  Trucks  in  War  and  Commercial 
Service  (85378  B).  G.  W.  Smith.  2000 
w.  S  A  E,  Jl— March,  1918.  Chaiiges  de- 
sirable for  required  service. 

Varied  Uses  of  Motor  Trucks  Bring 
Bigger  Profits  to  Enterprising  Farmers 
(85457  A).  Ills.  2000  w.  Com  Vhle — 
April  I,  1918.  Motorized  equipment  essen- 
tial to  success  in  coming  season. 
Requirements 

Present  Requirements  of  the  Automo- 
bile User  (85377  B")-  J-  Edward  Schipper, 
with  discussion.  4500  w.  S  A  E,  Jl — 
March,  1918.  Demands  for  performance, 
appearance,  reliability,  economy,  etc. 
Sedan 

Staggered  Door  Sedan  (85601).  George 
T.    Mercer.     Ills.      1500    w.     Auto   Ind — 
April  II,  1918.     Details  of  a  suggested  de- 
sign. 
Starting 

Effects  of  Low  Temperatures  on  Start- 
ing   (S5380   B).      3.500   w.      S    A    E,   Jl— 
March,  1918.    Discussion  at  Cleveland  sec- 
tion meeting. 
Tractors 

Demonstration  of  Tractors  and  Ploughs 
in  Scotland   (85528  A).     4500  w.     Engr- 
March  IS,  1918.     Account  of  tests. 
Trucking 

Cleveland  Overland  Truck  Haulage  Con- 
cern Serves  Sandusky,  Akron  and  Canton 
(8545s  A).  Ills.  2500  w.  Com  Vhle— 
April  I,  1918.  Account  of  service  ren- 
dered. 

Motor  Truck  Rural  Express  Routes  in 
Maryland  Increase  Vital  Food  Production 
(S5458  A).  Ills.  2000  w.  Com  Vhle — 
.\prii  I.  1918.  Twenty-three  routes,  with 
thirty-one  vehicles  in  use. 
Universal  Joints 

Flexible  Fabric  Universal  Joints  (85375 
P.V     C.   A.   Schell,  with  discussion.     Ills. 
5000  w.     S  A  E,  Jl — March,   1918.     Con- 
struction, use,  etc. 
Women  Drivers 

Women  Drivers  and  Service  Cars 
(85576  A).  Ills.  1500  w.  Autocar — 
March  16,  rgiS.  Details  of  the  work  per- 
formed. 

COMBUSTION  MOTORS 
Diesel  Engines 

Development  of  the  Diesel  Type  Marine 
Heavy  Oil  Engine  in  the  United  States 
(85589  A).  George  A.  Colley.  2500  w. 
Int  Mar  Eng — April,  1918.  A  resume  of 
what  has  been  accomplished  and  what  is 
necessary  to  compete  with  steam. 


HEATING  AND   COOLING 
Air  Tests 

Test  of  Air  Conditions  in  the  Whole- 
sale Tailoring  Establishment  of  the  John 
Gorman  Company  (85718).  John  Howatt. 
Ills.  2500  w.  Hi  &  Vt  Mag— April,  1918. 
Explains  conditions  of  a  shop  in  Chicago, 
giving  results  of  tests. 
Fuel 

Possibilities  of  the  Relief  of  Fuel  Con- 
sumption in  Canadian  Industry  by  the  In- 
creased Use  of  Hydroelectric  Energy 
(85365).  J.  M.  Robertson.  2500  w.  Can 
Engr — March  28,  1918.  Read  before  Can. 
Soc.  of  Civ.  Engrs. 

The  Gas  Industry  and  Canada's  Fuel 
Problem  (85364).  Arthur  Hewitt.  2500 
w.  Can  ISngr — March  28,  1918.  Abstract 
from  paper  before  Can.  Soc.  of  Civ.  Engrs. 
Gas  as  fuel  for  industrial  purposes. 
Heating  Dwellings 

How  20  Per  Cent,  of  the  Cost  of  Heat- 
ing   Buildings    Can    Be    Saved     (85299). 
800  w.    Eng  &  Con — March  27,  1918.    Sug- 
gestions sent  by  the  Colo.   State  Council 
■    of  Defense  to  householders  for  the  proper 

use  of  coal. 
Refrigeration 

Comparative  Merits  of  Refrigerating 
Systems  (85390).  7000  w.  Natl  Engr — 
April,  1918.  Discussion  on  the  relative 
merits  of  the  absorption  and  compression 
methods  of  mechanical  refrigeration  by 
operating  engineers  in  New  York  City. 

Economy  of  the  Refrigeration  Power 
Plant  (8531 1  B).  Victor  J.  .\zbe.  Curves. 
20  pp.  A  S  R  E,  Jl — Jan.,  1918.  A  study 
of  gains  and  losses. 

Heat  Balance  of  the  .\mmonia  Com- 
pression System  (85310  B).  J.  H.  H.  Voss, 
with  discussion.  Ills.  22  pp.  A  S  R  E, 
Jl — Jan.,  1918.  Discusses  the  three  values 
for  determining  the  economy  of  the  am- 
monia compression  system. 

Synchronous  Motors  for  Driving  Am- 
monia Compressors  (85312  B).  Truman 
Hibbard.  2800  w.  A  S  R  E,  Jl— Jan., 
1918.  Advantages  as  compared  with  the 
induction  motor. 

The  Machinery  of  Refrigeration  (85849 
A).  Charles  L.  Hubbard.  Ills.  3000  w. 
Ind  Man — May,  1918.  Principles  of  re- 
frigeration ;  systems  in  use ;  power  re- 
quired, applications,  etc. 
Tunnel  Ventilation 

The  Proposed  New  Jersey-New  York 
Vehicular  Tunnel  (^<57I7V  Maps  and 
Ills.  2500  w.  Ht  &  Vt  Mag— .\pril,  1918. 
How-  the  problem  of  ventilation  will  be 
solved  in  the  new  highway  under  the 
Hudson  River. 

HYDRAULIC   MACHINERY 
Pumping  Engines 

Triide-F.xpansion  Pumping  Engines  for 
the  London  County  Council  (85760  A). 
Ills,  and  Plate.  1200  w.  Engng — April  5, 
1918.  Serial.  1st  part.  Centrifugal  pump- 
ing plant  recently  installed  at  one  of  the 
sewage-pumping  stations. 

MACHINE  ELEMENTS 
AND  DESIGN 
Bearings 

Ball     Bearings     for     Electric     Motors 
(85544).      -A.    H.    MacCaffray.      1700   w. 
Am   Mach — .April   11,   1918.     Ideas  in  re- 
gard to  their  use. 
Gears 

Industrial,  Mill  or  Job  Gearing — To 
What  Extent  Can  It  Be  Standardized? 
(85545).  Frank  Burgess.  3000  w.  Am 
Mach — .April  11,  1918.  Subject  of  gear 
standardization  discussed. 
Reduction  Gear 

Steam  Turbine  Reduction  Gear  (S5519 
A).  Ills.  1000  w.  Mech  ''.Id— March 
22.  1918.  Serial.  1st  part.  Chief  points 
and  methods  adopted  in  determining  the 
principal  stresses  and  correct  proportions. 
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Screw  Threads 

Screw  Thread  Commission  (.85395  A). 
1500  \v.  Iron  Age — April  4,  1918.  Im- 
portant bill  before  the  House  to  establish 
a  national  standard. 

Springs 

A  New  Theory  of  Plate  Springs  (.85723 
B).  David  Landau  and  Percy  H.  Parr. 
Ills.  26  pp.  Fkn  Inst,  Jl— .-Vpril,  1918. 
Serial.  1st  part,  .•\ccount  of  research 
work  and  the  new  theory  developed. 

MACHINE  WORKS  AND 
FOUNDRIES 
Annealing 

Annealing  by  Multie  and  Pot  Ovens 
Compared  (85402).  Joseph  B.  Deisher. 
Read  before  Am.  Fndry.  Assn.  5000  w. 
Fndry — April,  1918.  Carbon  losses  by 
these  two  methods  are  discussed,  giving 
test  results. 
Appliances 

Templets,  Jigs  and  Fi.xtures  (85534  A). 
Ji.iseiih  Horner.  Ills.  3300  w.  Engng^ 
March  15,  1918.  Serial,  ist  part.  Ex- 
plains the  usefulness  of  these  aids  to  ma- 
chinin.g,  and  the  difficulties. 

A  Combined  Milling  Fixture  and  Drill- 
ing Jig   (85687  A).     Ills.     700  w.     Mech 
\\  Id — .\pril  5,  1918.     Description  and  use. 
Brass  Furnaces 

Brass  Furnace  Practice,  Some  Problems 
and  Suggestions  (85777).  Charles  Vick- 
ers.  Ills.  2500  w.  Brs  Wtd — .\pril,  1918. 
Types — particularly  the  Goldberger  fur- 
naces. 
Brass  Melting 

Gas  for  Brass  ^lelting  (85779).    Charles 
C.   Krausse.     Ills.     2000   w.     Brs   Wld — 
.■\pril.  1918.    Details  in  designing  furnace ; 
burners  ;  gas  consumption,  etc. 
Castings 

Castings  of  Admiraltv  Bronze  ( S^6g2 
A).  H.  C.  H.  CarpenteV  and  Miss  C.  F. 
Elam.  Ills.  2500  w.  Engng — March  29, 
1918.  Serial.  1st  part.  Read  before  the 
Inst.  Metals.  An  investigation  on  un- 
sound castings ;  the  cause  and  the  remedy. 

Copper  Castings  for  Electrical  Purposes 
(85712  A).  G.  F.  Comstock.  Ills,  i.^oo 
w.  Iron  Age — April  18,  1918.  Use  of  sili- 
con as  a  deoxidizer  insures  maximum  elec- 
trical conductivity. 

How  Iron  Castings  for  Big  Gun  Lathes 
Are  Made  (85401).  H.  Cole  Estep.  Ills. 
2200  w.  Fndry — April,  1918.  Castings  for 
some  of  the  largest  machine  tools  ever 
built. 

Machining  Operations  on  the  Backbone 
of  the  Fordson  Tractor  (85600).  J.  Ed- 
ward Schipper.  Ills.  2500  w.  Auto  Ind^ 
April  II.  1918.  Operations  on  a  198-lb. 
casting. 

Making  Hand  Grenade  Castings  for 
Uncle  Sam  (85407).  A.  M.  Jones.  Ills. 
1500  w.  Fndry — .^p^il,  1918.  Practice  of 
a  Milwaukee  malleable  iron  plant  that  is 
producing  18000  grenades  daily. 
Coloring  Metals 

,\pprnvcd  Practice  in  Coloring  and  Lac- 
f|ucring  (85778).  James  Steelman.  Ills. 
4.;oo  vv.  Brs  Wld — April,  1918.  Serial. 
1st  part.  Coloring  effects,  coatings,  japan- 
ning, etc. 
Cores 

Producing  Small  Cores  Cheaply  in 
Quantities  (85406).  R.  E.  Kennedy.  Ills. 
5.SO0  w.  Fndry — April,  1918.  Recom- 
mends the  employment  of  women  in  core 
rooms. 
Cupolas 

Overcoming  Troubles  in  Cupola  Opera- 
tion C85548  A).    Paul  R.  Ramp.    .•?300  w. 
Iron  Age — April  11.  1018.     Suggestions  on 
cupola  practice. 
Die-Castinp 

Die-Casting  of  .Muminum-Bronze  (85525 
A),  H.  Rix  and  H.  Whitaker.  Tils.  2500 
w.  Engng — March  22.  1018.  .Advantages 
and  methods. 


Drafting-room 

Business  Methods  in  the  Drafting-room 
(85346  A).  Edward  K.  Hammond.  Ills. 
4000  w.  Machy— April,  1918.  Advantages 
of  standardization  in  maintaining  blue- 
print files,  practice  followed,  etc. 
Drilling 

Speeds  and  Feeds  for  Drilling  (85348 
A, I.  Edward  K.  Hammond.  Ills,  and 
Tables.  4500  w.  Machy — April,  1918. 
Methods  of  determining  proper  conditions 
of  operation.  Effect  of  high  speed  on 
efficiency. 
Factory  Lighting 

Lighting  Curtailment  in  the  Industries 
(85476).  A.  L.  Powell.  2000  w.  Elec 
Wld— April  6,  1918.  Adequate  lighting 
essential  to  safety  and  to  maximum  pro- 
duction. 
Fly-wheels 

Elements  of  Fly-Wheel  Design  from  the 
Standpoint  of  Graphics  (85520  A).  Ewart 
S.  Andrews.     1200  w.     Mech  Wld — March 
22,  1918.     Serial.     1st  part.    A  study. 
Forging 

.Machine  Forging  (85688  A).  D.  M. 
Caird.  From  paper  read  before  the  Man- 
chester .Assn.  of  Engrs.  1800  w.  Mech 
Wld — .April  5,  1918.  Serial.  ist  part. 
Compares  British  and  American  methods 
in  manufacturing  rivets,  methods  of  forg- 
ing, etc. 
Furnaces 

Furnaces  for  Munitions   (85878).     2300 
\v.     Times  Engng  Supp — March  29,   1918. 
Characteristics    of    heating    furnaces    for 
shell  billets;  annealing  furnaces,  etc. 
Fuses 

Loading  and  Assembling  Time  Fuses 
(85342).  G.  C.  White.  Ills.  5800  w. 
Machy — .April,  1918.  Complete  equipment 
of  a  fuse  loading  and  assembling  plant, 
explaining  how  a  fuse  operates. 
Gruns 

The  Erosion  of  Guns  1 85791  D).  Ills. 
1 100  w.  A  I  M  E,  Bui— April,  1918.  Dis- 
cussion of  Henry  M.  Howe's  paper. 

The  Relining  of  Guns  at  the  Watervliet 
Arsenal  (85906).  E.  A.  Suverkrop.  4500 
w.  Am  Mach — .April  25,  1918.  Said  to 
be  the  first  published  description  of 
this  important  war  economy.  Methods 
employed.  Serial,  ist  part. 
Handling  Devices 

See   same   heading  under   Transporting 
and  Conveying. 
Lathes 

Xew  Design  of  High-Power  Double- 
Acting  Lathe  .Adapted  for  Machining  .Axle 
Forgings  (85423  -A).  Ills.  1000  w.  Ry 
&  Loco  Eng — .April,  1918.  Recently  placed 
on  the  market  bv  the  Xilcs-Brement-Pond 
Co. 
Laundry  Machinery 

Recent      Steam      Laundry      Machinery 
(85757  A).     Ills.     2500  w.     Engr— March 
29,  1918.    Latest  types,  developed  as  a  re- 
sult of  war  demands. 
Machine  Tools 

Machine-Tool   Exports  After   the   War 
(85543).     Ludwig  W.   Schmidt.     2500  w. 
.Am    Mach— April    11.    191S.     Suggestions 
for  securing  and  maintaining  a  market. 
Machining 

Machining   Adjusting   Collars    (85731). 
W.   G.   Grnocock.     2000  w.     Am   Mach — 
April   18,   1918.     Discussion  of  jig  design 
and  suggestions. 
Mechanical  Drawing 

Mechanical  Drawing  and  Sketching  for 
Operating  Engineers  (85.191).  Fcrrell 
Croft.  Ills.  3000  w.  Natl  Engr— April. 
1018.  Representation  of  different  forms 
of  screw  threads. 
Melting 

Melting  Metals  (8.5685  .A).  Walter  J. 
May.  2;oo  w.  Mech  Wld — March  29. 
1018.  Suggestions  for  proper  melting 
practice. 


Milling  Machine 

Continuous  Milling  Machine  (85415  A). 
Ills.     1000  w.    Engng— March  8,  1918.  Ma- 
chine built  in  Mass.,   U.   S.  .A.,   designed 
for  continuous  operation  of  the  cutters. 
Molding 

Results  of  Use  of  Permanent  Molds  in 
England  (85405).  1800  w.  Fndry — April, 
1918.  French  mortar  bombs  were  made 
by  this  method  but  have  been  discontinued 
and  are  now  made  in  sand. 
Munitions 

Birmingham  and  the  Production  of  Mu- 
nitions (85758  A).  3500  w.  Engr— March 
29,  1918.  Serial.  1st  part.  The  conver- 
sion and  erection  of  factories  and  infor- 
mation gained  on  a  visit  of  inspection. 

Savings  on  Rifle  and  Munitions  Con- 
tracts (85711  .A).  iSoo  w.  Iron  Age- 
April  18,  1918.  The  cost-plus  plan  as  ap- 
plied in  the  Ordnance  Department  to  re- 
duce government  outlay  on  war  work. 

The  Birmingham  Munitions  Area  (85691 
-A).      6000   w.     Engng — March   29,    1918. 
Serial,     ist  part.    The  important  work  be- 
ing done  to  supply  the  needs  of  the  army. 
Nomography 

Nomography,  with  Special  Reference  to 
Its  Use  in  Engine  Design  (85701  N).  F. 
Leigh  Martineau  and  A.  Marshall  Arter. 
Ills.  40  pp.  Instn  -Auto  Engrs — March, 
1918.  The  practical  side  of  the  question. 
Patterns 

Systematic  Storage  of   Patterns    (^85817 
B).      Ills..     1200    w.      Cas    Eng    Mthly— 
.April,  igi8.     Details  of  an  up-to-date  sys- 
tem. 
Planing  Machines 

Metal  Planing  Machines  of  Concrete 
(85394  A).  Charles  Lundberg.  Ills.  2000 
w.  Iron  Age — .April  4,  1918.  Manner  of 
constructing  the  huge  planing  machines 
to  machine  beds  of  gun  boring  machines. 

Making    Concrete    Metal-Planing    Ma- 
chines   (85542).     Ethan   Viall.     Ills.     900 
w.    .Am  Mach — April  11.  1918.     Machines 
made  from  reinforced  concrete. 
Repair  Shops 

A  Southwestern  Repair  Shop  (85539). 
Frank  .A.  Stanley.  Ills.  2000  w.  Am 
Mach— .April  4,  1918.  Methods  used  in 
overhauling  mining  and  railroad  equip- 
ment. 
Riveting 

Pneumatic  Riveting  Practice  (85349  A). 
.A.  Mason  MacFarland.  Ills.  7500  w. 
Machy — .April.  191S.  Different  types  of 
tools  and  machines,  their  use,  abuse,  main- 
tenance and  repair. 
Screw  Threads 

Thread  Rolling  (85345  A).  Franklin  D. 
Jones.  Ills.  6000  w.  Machy— April, 
1918.  Serial,  ist  part.  Methods,  various 
types  of  thread  rolling  machines  and  ad- 
vantages and  general  application. 
Shop  Practice 

Efficient  Pattern  Shop  Methods  That 
Save  Time  (85404).  J.  H.  Card.  Ills. 
1000  w.  Fndry — April,  19x8.  Novel  meth- 
od of  producing  a  hopper  pattern,  and 
cheaply  made  .eear  and  pulley  models. 

General  Work  in  the  Small  Shop  (85518 
A).  Ills.  1800  w.  Mech  Wld— March 
22,  1918.  Serial.  1st  part.  Articles  in- 
tended to  benefit  men  in  small  shops  with 
limited  facilities. 

Bending  and  Drilling  Tubes,  .Angles 
and  Flat  Sections  (85908V  Frank  .A. 
Stanley.  Ills.  3000  w.  Am  Mach — April 
25,  1918.  Interesting  features  of  a  factory 
engaged  in  work  made  from  tubing. 

Sensitive  Drillin.g  Machine  Spindle  Con- 
struction (8.5.147  A>.  Charles  E.  Bernitt. 
Ills.  4000  w.  Machy— April.  1918.  De- 
velopment and  features  of  design. 

Two  Short  Operations  Better  Than  One 
Long  One  (85841  A).  Aldabert  R.  De 
Kiizelewski.  1000  w.  Ind  Man— Mav, 
1918.  Suggestion  for  expediting  work 
based  on  shop  experience. 
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Shop  Problems 

A  Press-Made  Clip   (85428  A).     G.  W. 
Smitli.    Ills.    1000  \v.    Mech  VVld— March 
IS,   1918.     Describes   necessary   tools  and 
methods. 
Tool-Rooms 

Efficient  Tool-Room  System  (85709  A). 
1200  w.  Iron  Age — April  18,  1918.  Method 
used  in  shop  of  Kempsmith  Mfg.  Co.,  Mil- 
waukee. Centralized  grinding  and  sys- 
tematized collection  and  delivery  of  cut- 
ting tools. 
Welding 

Electric  Arc  Welding  Applied  to   Cast 
Iron  (85403).    B.  W.  Bowers.    Ills.     i8op 
w.     Fndry— April,  1918.    Methods  applied. 
MATERIALS  OF  CONSTRUCTION 
Alcohol 

Alcohol  from  Sulphate-Pulp  Waste 
Liquor  (85362  A).  Ellwood  Hendrick. 
Ills.  1200  w.  Met  &  Chem  Eng— April 
I,  1918.  Plant  of  the  W.  Va.  Pulp  & 
Paper  Co.,  at  Mechanicsville,  N.  Y. 
Alloys 

Occluded  Gases  in  Ferrous  Alloys 
(85722  B).  Gellert  AUeman  and  Charles 
J.  Darlington.  Ills.  20  pp.  Fkn  Inst,  Jl — 
April,  1918.  Research  work  and  conclu- 
sions. 

On  Lead-Tin-Antimonv  Alloys  (85538 
A).  O.  W.  ElHs.  700  w.  Engng— March 
15,  1918.  Read  before  Inst  of  Metals, 
London.     Investigations. 

The  Constitution  of  the  Copper  Rich 
Aluminum-Copper  Alloys  (85535  A).  J. 
Neill  Greenwood.  Ills.  6000  w.  Engng — 
March  15,  1918.  Serial,  ist  part.  Ac- 
count of  research  work. 
Bronzes 

Worm  Gear  Bronzes  (85916  B).  W.  M. 
Corse.  Ills.  2500  w.  S  A  E,  Jl — April. 
1918.  Brief  review  of  the  history  of 
bronze  and  a  study  of  the  metallurgy  of 
bronzes. 
Hardening 

The  Hardening  and  Tempering  of  Steel 
(8541S  A).  C.  A.  Edwards.  Read  before 
the  Manchester  Assn.  of  Engrs.  Ills. 
4400  w.  Engng — March  8,  1918.  Con- 
siders treatment  of  carbon  steels  and  spe- 
cial steels. 
Hardness 

Brinell   Test   of   Hardness    (85430   A). 
Fairfax.     1200  w.     Mech  Wld — March  15, 
1918.    Preparation  of  samples  and  methods 
of  testing. 
Joints 

Joints  and  Jointing  Materials    (85305). 
3500  w.    Engr — Marcli  8,  1918.    Considers 
plastic,  sheet  and  metallic  joints. 
Sands 

Molding  Sands,  Facing  Sands  and 
Blackings  (85686  A).  S.  G.  Smith.  1800 
w.  Mech  Wld— March  29,  1918.  Serial. 
1st  part.  Their  composition,  requirements, 
etc. 
Sulphuric  Acid 

Calumet  &  Arizona  Sulphuric-Acid 
Plant  (85373).  Courtenay  De  Kalb.  Ills. 
4000  w.  Min  &  Sci  Pr — March  30,  1918. 
Outline  of  process  of  acid  manufacture, 
etc. 

MEASUREMENT 
Air  Compressors 

Testing  an  Air  Compressor  (85496). 
Walter  S.  Weeks.  Ills.  1700  w.  Min  & 
Sci  Pr — April  6,  1918.  Volumetric  effi- 
ciency by  orifice  test ;  illustrative  examples 
and  charts. 
Crushing  Strength 

Crushing  Strength  of  Magnesia-Silica 
Mixtures  at  High  Temperatures  (85836 
N).  O.  S.  Kowalke  and  O.  \.  Hougen. 
Ills.  2000  w.  Am  El-Chem  Soc — April- 
May,  1918.  Investigations,  describing  ap- 
paratus used  and  explaining  theory. 


Ductility 

Erichsen  Tests  on  Aluminum  Sheets 
(85549  A).  Robert  J.  Anderson.  120a  w. 
Iron  Age — April  11,  1918.  How  this  meth- 
od is  applied  to  determine  ductility  and 
regulate  annealing. 

Graphical  Methods 

Graphical  Methods  of  Finding  Centres 
of  Gravity  and  Resuhants  (85429  A).  W. 
W.  Padfield.  1000  w.  Mech  Wld— March 
IS,  1918.  Serial,  ist  part.  Method  de- 
scribed and  illustrated  by  examples. 

Laboratories 

Standardization  of  Rare-Metal  Thermo- 
couples (85359  A).  Paul  D.  Foote,  T.  R. 
Harrison  and  C.  O.  Fairchild.  Ills.  5000  w. 
Met  &  Chem  Eng — April  i,  1918.  First  of 
two  articles  dealing  with  the  pyrometer 
laboratory  for  industrial  purposes. 

Permeability 

The  Measurement  of  the  Permability  of 
Iron  Stampings  by  Ewing's  Double  Bar 
and  Yoke  Method  (85683  A).  Frank 
Shaw.  Ills.  3000  w.  Elec'n — March  22, 
1918.  Experiments  undertaken  to  demon- 
strate the  applicability  of  Ewing's  method 
to  the  determination  of  the  permeability 
of  laminated  specimens  of  steel. 

Power  Measurement 

Torsion  Meter  for  Power  Transmitted 
by  Propeller  Shafts  (85400).  Ills.  2500 
w.  Mar  Eng,  Can — March.  1918.  Ap- 
paratus found  satisfactory  in  measurement 
of  power  developed  by  marine  engines. 

Screw  Threads 

Projection  Method  of  Testing  Screw 
Threads  (85351  A).  Franklin  D.  Jones. 
Ills.  2800  w.  Machy — April,  1918.  Pro- 
jection apparatus  as  applied  to  inspection 
of  thread  gages  for  munitions  manufac- 
ture. 

Shafts 

Whirling  and  Whip  of  a  Revolving 
Sliaft  (85533  A).  G.  Greenhill.  3000  w. 
Engng — March  15,  1918.  Serial,  ist  part. 
States  the  problem  and  method  of  inves- 
tigating, explaining  theory. 

Speedometer 

A  Liquid  Speedometer  C85309  N).  Will- 
iam Alexander,  with  short  discussion.  Ills. 
3500  w.  So  Af  Instn  Engrs,  Jl — Feb., 
1918.  Detailed  description  of  the  instru- 
ment, explaining  its  advantages. 

Steam  Testing 

Testing  Quality  of  Steam  (85388").  W. 
A.  Taller.  Ills.  2500  w.  Natl  Engr — 
.April,  1918.  Simple  methods  of  attach- 
ing calorimeter  and  making  moisture  de- 
terminations. 

Stresses 

Twisting  and  Bending  Moments  in 
Square  and  Rectangular  Bars  (85343  A). 
Victor  ]\I.  Summa.  300  w.  Machy — -\pril, 
1018.     Derives  formulas. 

POWER  AND  TRANSMISSION 
Lubrication 

.\ir-Compressor  Lubrication  (85689  A). 
From  Lubrication.  2500  w.  Mech  Wld — 
April  5,  1918.  External  and  internal  lu- 
brication, characteristics  of  lubricants, 
methods  of  applying  oil,  etc. 
Power 

See  same  heading  under  IxDrsTRi.\L 
M.\N.\GEMENT.  Regulation. 

STEAM  ENGINEERING 

Boilers 

Stoker  Capacity  vs.  Boiler  Forcing 
Rates  (85781).  Joseph  T.  Foster.  1500 
w.  Power — April  23,  1918.  Ways  to  check 
boiler  performance  against  any  well-de- 
fined standard  and  ascertain  what  im- 
provements changes  will  effect. 
Combustion 

Combustion  Characteristics  of  Coals  and 
Selection  of  Suitable  Stoker  Equipment 
(85410  A).  Joseph  G.  Worker.  Ills. 
2500  w.  Elec  Jl — April.  1918.  Available 
coals  in  United  States  and  tests  of  stokers. 


Efficient  Combustion  of  Bituminous  Coal 
With  Underfeed  Stokers  (85847  A).  Rus- 
sell C.  Hine.  Ills.  2000  w.  Ind  Man — 
May,  1918.  Improved  methods  of  firing 
soft  coal.     Points  to  be  looked  after. 

Unpreventable  Losses  in  Coal  Combus- 
tion Under  Boilers  (85501).  Haylett 
O'Neill.  500  w.  Power— April  9,  1918. 
Calculations  showing  their  magnitude. 
Charts  are  given. 
Feed  Water 

Testing  and  Treating  Power  Plant  Feed 
Water  (85773).  Hartley  LeH.  Smith. 
3000  w.  Elec  Ry  Jl — April  20,  1918.  Care- 
ful analysis  and  judicious  use  of  chemicals 
necessary. 
Fuels 

Power  from  Waste  and  Inferior  Fuels 
(85522  A).  From  address  by  J.  Drum- 
mond  Paton  before  Manchester  Geol.  & 
Min.  Soc.  Also  discussion.  4000  w.  Colly 
Gdn — March  22,  1918.  Sources  from  which 
large  supplies  could  be  made  available. 

What  Substitution  of  Oil  for  Coal  Can 
Do  (85477).  Ills.  2500  w.  Elec  Wld— 
April  6.  1918.  Actual  e.xperiences  in  New 
England  resulting  in  increased  economy. 

Wood  for  Boiler  Fuel  (85839  A).    C.  T. 

Baker.     1500  w.    Ind  Man — May,  1918.   In 

certain  localities  wood  will  produce  a  given 

amount  of  power  at  lower  cost  than  coal. 

Isolated  Plants 

Isolated  Plant  for  Chemical  Factory 
(85610).  Ills.  1500  w.  Pwr  Pt  Eng— 
April  15,  1918.  Steel  encased  boilers,  un- 
derfeed stokers  and  four-valve  engines 
make  for  efficiency. 
Piping 

Piping     for     Steam-Generating     Plants 
(85611).    2500  w.    Pwr  Pt  Eng — April  15, 
1918.      Installation    and    operation    from 
safety  viewpoint. 
Powdered  Fuel 

Powdered  Fuel  for  Steam  Raising 
(S5879).  2000  w.  Times  Engng  Supp — 
March  29,  1918.  Drying  and  storing  sys- 
tem, burners,   furnace  details,  etc. 

The  Use  of  Coal  in  Pulverized  Form 
(85807  D).  H.  R.  Collins.  2500  w.  A  I 
M  E.  Bui — April.  1918.  The  preparation 
of  the  coal,  the  advantages  of  its  use; 
essentials  of  feeder  and  burner :  design  of 
furnace,  etc. 
Steam  Mains 

Underground  Steam  Mains  (85368). 
Charles  L.  Hubbard.  Ills.  2200  w.  Power 
— April  2,  1918.  Serial,  ist  part.  Need 
of  care  in  construction  as  they  are  less 
accessible. 
Turbines 

Low-Pressure  Turbines  for  Lineshaft 
Drive  (S5662).  R.  J.  Home.  Ills.  1500 
w.  Power — April  16,  1918.  600  hp.  ob- 
tained in  a  paper  mill  without  any  cost 
for  steam. 

TRANSPORTING  AND  CONVEYING 

Coal   Handling 

Coal  Handling  Plant  at  Oran,  Algeria 
(85303  A).  Ills.  2000  w.  Engr— March 
8.  1918.  Modern,  up-to-date  coaling  ma- 
chinery. 

Handling  Coal  and  Ashes  in  the  Boiler 
House  (85623).  Henry  J.  Edsall.  Ills. 
2500  w.  CI  Age — April  13.  1918.  A  sys- 
tem believed  to  be  a  model  installation. 

Freight  Handling 

How  Freight-Handling  Machinery  Is 
Being  L'sed  Abroad  (85562).  Harry  Varn- 
dell.  Ills.  1200  w.  Eng  News-Rec — 
April  II,  1918.  For  trans-shipment  at 
ports,  and  for  warehouse  movements. 

Handling  Devices 

British  Shell-Shop  Handling  Devices 
'85838  A).  George  Frederick  Zimmer. 
Ills.  3500  w.  Ind  Man — May,  1918.  Se- 
rial. 2d  part.  Deals  with  jib  and  port- 
able cranes,  travelling  jib  cranes,  telphers, 
transporters  and  shell-holding  appliances. 
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Ore  Loading 

Installation  Pour  L'Embarquement 
(85890  B).  Ills.  1000  w.  Le  Genie  Civil 
— March  30,  1918.  A  loading  conveyor  for 
iron  ore  installed  at  Bilboa,  Spain. 


Shoveling  Machine 

Successful  Shoveling  Machine  (85621). 
Ills.  1500  w.  CI  Age — April  13,  1918.  Its 
use  for  coal  loading.  Details  of  design 
and  construction. 


MISCELLANY 
Warfare 

Methods  of  Gas  Warfare  (85392  B).  S. 
J.  M.  Auld.  5000  w.  Jl  Ind  &  Eng  Chem 
—April,  1918.    Methods  of  attack,  etc. 
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COMMUNICATION 
Phantom  Circuit 

Principle  and  Theory  of  Phantoms 
(85471).  S.  A.  Kraus.  iSoo  w.  Tele- 
phom — April  6,  1918.  Conditions  which 
may  be  relieved  by  phantom  circuits.  Read 
at  Ohio  convention. 
Radiotelegraphy 

Radio  Inductive  Interference  (85335). 
Ellery  \V.  Stone.  Ills.  700  w.  Telephony 
— March  30,  19 18.  Discussion  of  effect  on 
telephone  lines  of  inductive  interference 
from  radio  stations. 
Telephony 

A  Clearing  House  for  Local  Tolls 
(85766 J.  B.  E.  Miller.  2000  w.  Tele- 
phony— April  20,  1918.  Read  at  conven- 
tion of  Wis.  Telephone  Assn.  Discussion 
of  local  calls  and  the'  classitication  of  long 
distance  and  local  toll  messages. 

Loading  Coils  vs.  Repeaters  (85569  A). 
W.  N.  Furthman.  Ills.  2500  w.  Tel  Engr 
— April,  1918.  Properly  designed  and  cor- 
rectly installed,  loading  coils  are  adequate 
for  all  long  distance  work.  Serial,  ist 
part. 

Transmission  Efficiencies  of  Cord  Cir- 
cuits (85568  A).  Walter  C.  Freeman. 
Ills.  3000  w.  Tel  Engr — April,  1918. 
Ways  and  means  of  improving  the  elec- 
trical properties  of  circuits. 

ELECTRO-CHEMISTRY 
Carbon  Cells 

An    E.xpcrimental    Carbon    Cell    (85828 
X).     S.  Albert  Reed.    Ills.     1200  w.    Am 
El-Chem  Soc — April-May,  1918.    Describes 
apparatus. 
Electrochemical  Industries 

Electroclieniical  Industries  and  the  War 
(85903).  G.  .\.  Roush.  2500  w.  Mfrs' 
Rec — April  25,  1918.  Information  concern- 
ing electrochemical  products  for  war  uses. 
Central  Stations  and  the  Manufacture 
of  Electrochemical  Products  (85361  A). 
C.  A.  Winder.  3000  w.  Met  &  Chem  Eng 
— April  T,  1018.  .address  at  Dayton  meet- 
ina:  of  (Jliio  Elec.  Lgt.  Assn. 
Electrometallurgy 

The  Design  and  Operation  of  a  Small 
Kjellin  Furnace  (85360  A).  George  H. 
Stanley  and  W.  Buchanan.  Ills.  4000  w. 
Met  &  Chem  Eng— .\pril  i,  1918.  Serial. 
1st  part.  Manufacture  of  electric  steel  for 
stamp-mill  shoes  and  dies  on  the  Wit- 
watersrand,  South  Africa.  Combined  ab- 
stract of  two  papers. 
Electroplating 

Brittleness  Produced  in  Steel  Springs 
by  Electroplating  (85830  N).  O.  P.  Watts 
and  C.  L.  Fleckenstein.  800  w.  Am  EI 
Chem  Soc — April-May,  1918.  Tests  on 
watch  springs  to  determine  cause  of  brit- 
tleness. 

The  Electrolvtic  Behavior  of  Manganese 
in  Sulphate  Solutions  (85S33  N).  G.  D. 
van  .\rsdale  and  C.  G.  Maier.  3000  w. 
Am  El-Chem  Soc— April-May,  1918.  Study 
of  current  efficiencies,  voltages  and  con- 
dition affecting  the  nature  of  deposits. 
Ferro-Alloys 

Mithods  for  the  Commercial  Analysis 
of  i-crro-Silicon  (85820  N).  Earl  M. 
Anger.  2500  w.  Am  El-Chem  Soc — April- 
May,  1918.  Personal  notes  and  experi- 
ences in  the  commercial  analysis  of  elec- 
tric-furnace  ferro-alloys. 


Muscle  Shoals 

The  South's  Greatest  OtTer  to  Electro- 
chemistry— Muscle  Shoals  (, 85904).  Ills. 
1500  w.  Mfrs'  Rec — April  25,  19 18.  The 
benefits  to  be  derived  from  the  develop- 
ment of  this  water  power.  Amount  now 
available. 

Nitrate  Plants 

Over  $150,000,000  to  Be  Expended  in 
iluscle  Shoals  District  for  Four  Xitrate 
Plants  and  Dams  (85902).  Thomas  F. 
Logan.  3000  w.  Mfrs'  Rec — April  25, 
1918.  Development  of  an  enormous  water 
power  in  the  Tennessee  River  and  the 
erection  of  nitrate  plants. 

Nitrates 

Xitrate  Plants  at  Muscle  Shoals  Under 
Construction  bv  the  Government  (85551  ). 
David  Holt.  Ills.  1500  w.  Mfrs'  Rec— 
April  II,  1918.  Plant  for  making  explo- 
sives nitrates. 

Storage  Batteries 

The  Calculation  of  Starage  Battery  Ca- 
pacities (85835  X).  C.  W.  Hazelett.  2200 
w.  Am  El-Chem  Soc — April-May,  1918. 
New  conditions  imposed  by  the  use  of 
storage  batteries  for  starting,  lighting  and 
ignition  of  automobiles.  Development  of 
alignment  chart  and  circular  slide  rule  for 
calculating  capacities. 

Zinc  Electrode 

The  Sign  of  the  Zinc  Electrode  (85834 
N).  Wilder  D.  Bancroft.  2000  w.  Am 
El-Chem  Soc— April-May,  1918. 

ELECTRO -PHYSICS 
Dielectrics 

The      Characteristics      of      Dielectrics 
(85753).     Chester  Arthur   Butman.     3000 
w.    Elec  Wld — April  20,  1918.    Interesting 
experimental  facts. 
Electromagnetic  Theory 

Some  Applications  of  Electromagnetic 
Theory  to  Matter  (85763  D).  Albert  C. 
Crehore.  33  pp.  A  I  E  E,  Pro — April, 
1918.  A  study  of  this  theory  and  its  ap- 
plications. 

GENERATING     STATIONS 
Central  Stations 

Operating   Results   in   Central    Stations 
(85389).   2000  w.    Xatl  Engr— April.  1918. 
Shows  how  varying  operating  conditions 
affect  the  cost  factors. 
Chicago 

Xew  Generating  Equipment  at  Chicago 
(85659).  Ills.  1600  w.  Elec  Rev,  Chi — 
April  13,  1918.  Two  new  35000-kilowatt 
turbogenerators  installed  by  Common- 
wealth Edison  Co. 
Cincinnati 

Cincinnati's    New    Source    of    Electric 
Energy   Supply    (85357).     Ills.     2200   w. 
Pwr    Pt   Eng — April,    1918.     Features   of 
West  End  Power  Station. 
Combined  Plant 

Features  of  Steam  Plant  Supplement- 
ing Water  Power  (85754).  Ills.  800  w. 
Elec  Wld— .\pril  20,  1918.  Station  at 
Hamilton,  Canada,  designed  for  75000-kva. 
ultimate  rating. 
Cooperation 

Cocipcration  of  Public  Service  and  Iso- 
lated Plants  (S57S2).  Ira  N.  Evans.  2.S00 
w.  Power— April  23.  1918.  Cooperation 
will  bring  mutual  profit,  conserve  coal  and 
reduce  investment  for  equipment. 


Fuel 

Economy  in  the  Use  of  Fuel  in  Power 
Stations  (,85815  B).  Charles  H.  Parker, 
with  discussion.  Ills.  26  pp.  Bos  Soc 
C  E,  Jl — .April,  1918.  Losses  and  methods 
of  correcting  them ;  mechanical  stokers 
and  their  advantages ;  types ;  other  instru- 
ments :  suggestions,  etc. 
Hydro-Electric 

Certain  Hydro-Electric  Power  Possibil- 
ities in  the  Provinces  of  Quebec  and  On- 
tario, Canada  (85831  X).  Louis  Simp- 
son. 800  w.  Am  El-Chem  Soc — April- 
May,  1918.  Possible  developments  of  the 
Ottawa  and  the  St.  Lawrence  rivers. 

Technisch-economische  studie  van  water- 
krachten  (S5857  B^.  G.  H.  Van  M. 
Broekman.  4600  w.  Ingenieur — March  9, 
1918.  Technical  and  economic  study  of 
water  power.  Economic  aspects  of  de- 
velopment in  all  parts  of  the  world. 

Hydro-Electric  Power  Development  in 
.\ustralia  and  Xew  Zealand  (85369).  Lud- 
wig  Schmidt.  3000  w.  Power — April  2. 
1918.  Account  of  present  development, 
proposed  extensions  and  new  enter- 
prises. 
Loads 

Industrial  Load  Characteristics  (85480). 
J.  E.  Mellett.    Curves.    120D  w.    Elec  Wld 
— .\pril  6,  1918.     .\  study  of  typical  daily 
load  curves. 
Power  Service 

Central  or  Independent  Power  Service 
(85503^.  Frederick  B.  Kenney,  with  dis- 
cussion. 3000  w.  Power — .April  9,  1918. 
Read  before  Providence  Eng  Soc.  Rea- 
sons for  development  of  this  central  elec- 
tric light  and  power  industry. 
Steam  Turbine  Plant 

X^ew     Bedford     Company's     52000-Kw. 
Station  (85580).    Ills.    2500  w.    Elec  Wld 
— .\pril  13.  1918.     Engineering  features  of 
steam-turbine  plant. 
Substations 

Construction  of  Outdoor  Substation  at 
Madero,  Cal.  (85479^  S.  J.  Moore.  Ills. 
1200  w.  Elec  Wld — .April  6,  1918.  Prefer- 
ence given  to  suspension  insulators  and 
wood  poles ;  provisions  for  maintaining 
service. 
Water  Powers 

Canada's  Water  Powers  and  Their  Re- 
lation to  the  Fuel  Situation  (85487).  J. 
B.  Challies.  Diagrams.  4000  w.  Can 
Engr — .April  4,  1918.  Read  before  Can. 
Soc.  Civ.  Engrs.  .Abundance  of  valuable 
water  powers  in  various  parts  of  the  Do- 
minion. 

GENERATORS     AND     MOTORS 
A.  C.  Generators 

Operating  Temperatures  in  Large  .A.-C. 
Generators  (85339).  H.  D.  Stephens. 
1500  w.  Elec  Wld — March  30.  1918.  Com- 
parison of  methods  of  measuring  tem- 
peratures. 

Vertical  Shaft  Wafer-Wheel  .Alterna- 
tor (8:780V  H.  D.  Stephens.  Ills.  2500 
w.  Power— .April  23,  1918.  Construction, 
thrust-bcarinir.  methods  of  lubrication  and 
schrmcs  employed  to  drive  the  exciter. 
Armature  Reaction 

.Armature  Reaction  of  Polvphase  .Alter- 
nators (8:jo8  A).  F.  D.  Newbury.  Ills. 
.3000  w.  Elec  Jl— .April,  1918.  Serial,  rst 
part.     .Analysis  of  armature  windings. 


D.  C.  Armatures 

Elementary  Principles  ot  Continuous- 
Current  Armature  Winding  (,85784  A). 
F.  M.  Denton.  Ills.  2000  w.  Elec'n— 
March  29,  igi8.  Serial,  ist  part.  Classes 
of  windings  explained  and  terms  defined. 

D.  C.  Generators 

Parallel  Operation  of  Direct-Current 
Generators  (85661).  T.  F.  Barton.  Ills. 
1200  w.  Power— April  16,  1918.  Adjust- 
ments to  obtain  the  proper  characteristics. 

Electric  Motors 

Electric  Motors:  Their  Types,  Charac- 
teristics, .Applications  and  Control  (85521 
A).  R.  E.  Neale.  2000  w.  Mech  Wld— 
March  22,  1918.  Serial.  1st  part.  Review 
of  principal  types,  their  construction,  etc. 

Induction  Motors 

A  Physical  Conception  of  the  Opera- 
tion of  the  Single-Phase  Induction  ]\Iotor 
(85765  D).  B.  G.  Lamme.  Ills.  30  pp. 
A  I  E  E,  Pro— April,  1918.  A  study  of 
the  action,  found  convenient  from  the  edu- 
cational standpoint. 

No-Load  Conditions  of  Single-Phase 
Induction  Motors  and  Phase  Converters 
185764  D).  R,  E.  Hellmund.  85  pp.  A  I 
E  E,  Pro— April,  1918.  Shows  methods 
and  derives  formulas  for  the  determina- 
tion of  the  fields,  the  stator  and  rotor 
magnetizing  currents,  etc. 

Reconnecting  Induction  Motors — For 
Changes  in  Number  of  Poles  (85500).  A. 
M.  Dudley.  Ills.  2500  w.  Power— April 
9,  1918.     Effect  on  operation. 

Motor  Starting 

Improving  Synchronous-Motor  Start- 
ing Features  (S5478).  Theo.  Schou.  Ills. 
2000  W-.  Elec  Wld — April  6,  1918.  Pos- 
sible improvements  in  design  with  brief 
record  of  results. 

Rotor   Design 

The  Mechanical  Design  and  Specifica- 
tion of  the  Turbo-Alternator  Rotor  (85716 
N).  S.  F.  Barclav.  Ills.  18  pp.  Instn 
E  E— March  26,  1918.  Read  before  Man- 
chester Local  Section.  Reviews  conditions 
underlying  the  design  and  suggests  a  speci- 
fication for  the  guidance  of  the  purchaser. 

Ventilation 

Ventilation  Systems  for  Steam  Turbine 
.Mternators  (85565  A).  E.  Knowlton  and 
E.  H.  Freiburghouse.  Ills.  3000  av.  Gen 
Elec  Rev — April.  1918.  Serial,  ist  part. 
The  present  article  considers  the  design 
of  tlie  ventilating  system. 

ILLUMINATION 
Color  Hygiene 

Color  in  Illumination  (85573  A).  Bea- 
trice Irwin.  Ills.  2000  w.  E  Cb  Phila, 
Jl — April,  1918.  Cooperation  between 
color-science  and  illuminating  engineer- 
ing in  the  interest  of  utility,  beauty  and 
hygiene. 
Economy 

Lighting  Curtailment  (85609  C).  Pres- 
ton S.  Miller,  with  discussion.  Ills.  58 
pp.  Ill  Eng  Soc.  Trans — March  20,  1918. 
Accomplishes  little  as  a  coal-saving  meas- 
ure. 
Fountains 

An  Electrically  Illuminated  Fountain 
(^85356).  A.  L.  Powell.  Ills.  1500  w. 
Elec  Rev,  Chi — March  30,  1918.  Con- 
struction and  wiring  features. 
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Light  Projection 

Light  Projection  with  Gas-Filled  Lamps 
(8=;579).  R.  P.  Burrows  and  J.  T.  Cald- 
well Ills.  3000  w.  Elec  Wld— April  13, 
igi8.  Development  has  made  possible  their 
satisfactory  use  for  motion-picture  pro- 
jection. 
Motorcycles 

Electric  Lighting  System  for  V.  S.  A. 
Motorcycles  (85324)-  P-  M.  Heldt.  Ills. 
1500  w.  Auto  Ind— March  28,  1918.  Tests 
prove  possibility  of  controlling  voltage 
without  a  battery  in  circuits. 

MEASUREMENT 
Rheostats 

Compression  Rheostats  (85572  A).  Ar- 
thur FI.  Allen.  2000  w.  E  Cb  Phila,  Jl— 
April,  1918.  Special  reference  to  rheostats 
known  as  the  Allen-Bradley  type. 

POWER      APPLICATIONS 

Agriculture 

Le  Labourage  filectrique  (85889  B).  Ills. 
2400  w.     La  Nature — April  6,  19 18.     Elec- 
tric tractors   for  plowing  and   harrowing 
taking  current  through  a  cable. 
Electrical  Equipment 

Principles  and  Operation  of  Modern 
Electrical  Equipment  (85341).  A.  M.  Pere. 
Ills.  1500  w.  Pr  House — March,  1918. 
Serial.  Ist  part.  Practical  applications 
of  electricity  in  industrial  engineering. 
Electric  Drive 

Economv  of  Electric  Drive  in  Cane 
Sugar  Mills  (85566  A).  C.  A.  Kelsey. 
Ills.  7000  w.  Gen  Elec  Rev — April,  1918. 
General  and  specific  advantages,  particular 
attention  being  given  to  the  direct-con- 
nected motor-driven  centrifugal  pumps. 

Solving  Woodworking  Drive  Problems 
(85755)-  W.  A.  Black.  Ills.  1500  w.  Elec 
Wld— April  20,  1918.  Method  that  prac- 
tically eliminated  repairs  and  reduced 
power  bills. 
Electric  Kitchens 

The  Automobile  Electric  Kitchen  (S5567 
A),  .\nson  S.  Rice.  Ills.  2200  w.  Gen. 
Elec  Rev — April,  1918.  Of  special  interest 
in  connection  witb  its  use  at  army  en- 
campments. 
Mine  Power 

The  Economy  of  Electricity  Over  Steam 
for  Power  Purposes  in  and  About  the 
Mines  (85794  D).  2500  w.  A  I  M  E,  Bui 
— April,  1918.  Discussion  of  R.  E.  Ho- 
bart's  paper. 
Hoists 

Recent  Developments  of  Electric  Skip 
Hoists  and  Bell  Hoists  for  Blast  Furnaces 
(85715  N).  David  L.  Linquist,  Vith  dis- 
cussion. Ills.  52  pp.  Assn  I  S  E  E — 
Feb.,  1918.  New  developments  in  both 
alternating  and  direct  current  apparatus, 
with  results  of  tests. 

See  also  Rolling  Mills,  under  Electricai. 
ENciNEERiNf:.  Pinvcr  Apt'licatlons. 

TRANSFORMERS 
Fuses 

Assuring  Satisfactorv  Fuse  Operation 
(85578).  Ills.  2000  w.'  Elec  Wld— April 
13,  1918.  Proper  installation  and  renewal 
of  transformer  fuses  are  essential  to  good 
service  and  the  protection  of  apparatus. 
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TRANSMISSION     AND     DISTRIBU- 
TION 
Interconnection 

Linking  Up  Rural  Communities  in  Iowa 
(85489).  Ills.  &  Map.  2000  w.  Elec  Rev, 
(Thi — April  6,  1918.  Transmission  line 
economies  and  centralized  generation  sup- 
plies scattered  settlements. 
Line  Sag 

Sag-Temperature  Calculations  of  Trans- 
mission Lines  on  Steep  Grades  (85724  B). 
Alfred  Still.    Ills.    1500  w.    Fkn  Inst,  Jl— 
.\pril,  1918.     Recommended  procedure. 
M-Phase  Systems 

Harmonics  in  Symmetrical  M-Phase 
.Systems  (85338).  V.  Karafeltoff.  2500 
w.  Elec  Wld — March  30,  1918.  Read  be- 
fore Am.  Assn.  for  Adv.  of  Sci.  Condi- 
tions which  can  exist  in  star-connected 
or  mesh-connected  systems  having  any 
number  of  phases. 
Oil  Switches 

Tests  on  Oil  Switches  (85422  A).  Bruno 
Bauer.  3500  w.  Elec'n — March  15,  1918. 
Abstract  of  fourth  report  of  the  Commis- 
sion on  High-Tension  Apparatus  and  Fire 
Protection.  Deals  with  the  thermody- 
namic and  chemical  processes  inolved. 
Pole-Line  Costs 

Studies  in  Wood,  Steel  and  Concrete 
Pole-Line  Costs  (85490).  F.  L.  Haus- 
lialtcr.  2500  w.  Elec  Rev,  Chi — April  6, 
1918.  Serial,  ist  part.  Comparative  costs. 
.\dvantages  of  preservative  treatment  for 
wood  poles.  Factors  affecting  cost. 
Poles 

Getting  the  Right  Wood  Poles  for  Elec- 
tric Railway  Service  (85771).  Charles  R. 
Harte.  Ills.  4500  w.  Elec  Ry  Jl — April 
20,  1918.  Characteristics  of  available 
woods  analyzed  and  specifications  for 
pole  purchase  given. 
Power  Factor 

Some  Fundamental  Considerations  of 
Power  Factor  Correction  (85713  N).  R. 
A.  McCartv,  with  discussion.  4500  w. 
.A.ssn  I  S  E  E— Jan.,  1918.  Things  that 
affect  power  factor  and  how  corrected. 
Switching 

The  Design  of  Automatic  Switching 
Equipments  (85409  A).  R.  J.  Wensley. 
Ills.  4500  w.  Elec  Jl— April,  1918.  De- 
sirable features;  a  typical  installation. 
Safety  Features  in  Switching  .\pparatus 
(85337).  M.  M.  Samuels  and  F.  X.  Bech- 
ofif.  Diagrams.  3000  w.  Elec  Wld — 
March  30.  1918.  Ideas  for  designing  or 
remodeling   switching  installations. 

The  Tendency  Toward  Outdoor  Switch- 
ing  .Apparatus    (8541 1    A).     H.   G.   Mac- 
Donald.      Ills.     2200   W-.      Elec   Jl — April, 
1918.     Shows  economv  effected,  etc. 
Three-Phase 

Operating  Features  of  Three-Phase 
Four-Wire  Distribution  (85776).  George 
E.  Wagner.  3300  w.  Elec  Rev,  Chi — April 
20,  igi8.  The  economies,  adxantages  and 
precautions  accompanying  distribution. 

MISCELLANY 
Electrical  Industry 

Substitutes  in  the  German  Electrical  In- 
dustry (85414  .\^.  3300  w.  Engng — 
March  8.  1918.  Information  from  address 
of  M.  T.  Husberg  before  a  meeting  of 
Swedish  Electricity  Works. 


BRIDGES 
Arch  Design 

The  Design  of  a  Three-Hinged  Arch 
(85604  A).  P.  H.  Chen.  Ills.  12  pp. 
Corn  C  E — Feb..  1918.  Investigation  of 
the  relative  stiffness  of  steel  arch  ribs 
with  three,  two  and  no  hinges. 

See  also  same  heading  under  Measure- 
ment. 


Arches 

The  Economics  of  Steel  Arch  Bridges 
(85317  D).  J.  A.  L.  Waddell.  Ills.  40 
pp.  A  S  t:  E,  Pro— March,  1918.  Aims 
to  settle  every  important  economic  ques- 
tion that  can  arise  in  the  designing  of 
steel  arches. 


Concrete 

Construction  Features  of  Derby-Shel- 
ton  Concrete  Bridge  (85296').  Richard  L. 
Saunders.  Extracts  from  paper  before 
Conn.  Soc.  of  Civ.  Engrs.  Ills.  2000  w. 
Eng  &  Con — March  27.  191S.  Details  of 
work  on  bridge  over  the  Housatonic  River. 
Designed  to  meet  conditions. 
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Hell  Gate 

The  Hell  Gate  Arch, Bridge  and  Ap- 
proaches of  the  New  York  Connecting 
Railroad  Over  the  East  River  in  Xew 
York  City  (85319  D)-  His.  n  pp.  A  S 
C  E.  Pro — March,  1918.  Continued  dis- 
cussion of  O.  H.  Ammann's  paper. 

Kettle   Rapids 

Kettle  Rapids  Bridge  (85810).  W.  Chase 
Thomson.  Ills.  3500  w.  Can  Engr — 
.Vpril  18,  1918.  Details  of  Canadian  bridge 
over  the  Nelson  River.  Design  and  con- 
struction. 

Piers 

Method  of  Constructing  and  Sinking 
IToating  Caisson  for  a  Bridge  Pier 
(85705).  U.  W.  Mayo,  in  Qr.^Bul.  of 
Bur.  of  Pub.  Wks.,  Manila.  2500  \v.  Eng 
&  Con — April  17,  1918.  Used  in  construc- 
tion of  Jones  bridge  over  the  Pasig  River 
in  the   City  of  Manila,  P.   I. 

Swingbridge 

Drum  and  Track  Failure  Endangers  Im- 
portant Swingbridge  (85741).  Ills.  1200 
w.  Eng  News-Rec — April  18,  1918.  De- 
terioration of  bridge  in  New  Jersey  after 
seven  years"  service. 

Switzerland 

Ergebnisse  der  L'ntersuchung  von 
Eiscnbcton-Briickcn  der  Schw-eiz-Bun- 
desbahnen  (85860  B).  A.  Biihler.  Ills, 
jooo  \v.  Schweiz-Bauzeitung — Feb.  23, 
1918.  Critical  stiidy  of  various  designs 
of  reinforced  concrete  bridges  of  the 
Swiss  Federated  Railways. 

Viaducts 

Effective  Concrete  Architecture  in  New 
Viaduct  (85733).  Ills.  2000  w.  Eng  News- 
Rec — April  19,  1918.  Design  and  con- 
struction methods. 

Hinged  Polygonal  Steel  Arch  Carries 
Viaduct  Spans  (85327).  Ills.  I5(X)  w. 
Eng  News-Rec — March  28,  1918.  Plate- 
girder  spans  supported  by  novel  use  of 
arch  trusses  over  deep  gorge  near  Mar- 
quette, Mich. 

CONSTRUCTION 

Chimneys 

Brick  Chimney  of  Record  Height  Built 
to  Carry  Off  Smelter  Gases  (85464). 
Charles  Evan  F'owler.  Ills.  1200  w.  Eng 
News-Rec — April  4,  1918.  Proportioned 
to  resist  wind  pressure  of  78  lb.  per  sq. 
ft.  Foundations  carried  down  to  hard 
clay. 

Construction  Plant 

.'^rch  Bridge  Is  Concreted  from  Cars  on 
Elevated  Track  (85739).  Ills.  1000  w. 
Eng  News-Rec — April  18,  1918.  Unusual 
construction  plant  at  Des  Moines.  la. 

Factory  Floors 

Causes  and  Prevention  of  Failure  in 
Creosoted  Wood  Block  Factory  Floors 
(85298).  Lambert  J.  Ericson.  Abstract 
of  paper  before  Am.  Wood  Preservers' 
.^ssn.  2500  w.  Eng  &  Con — March  27, 
1918.  Conclusions  based  on  service  rec- 
ords and  personal  observations. 

Housing 

Recent  Dwelling  Construction  in  Penn- 
sylvania (85750).  Dever  C.  Ashniead.  Ills. 
1500  w.  CI  Age — April  20,  1918.  Miners' 
houses,  with  bill  of  materials. 

Unit-Built  Concrete  Cottages  to  House 
Foreign  Labor  (85558).  Ills.  1500  w. 
Eng  News-Rec — April  11.  1918.  Dwellings 
in  Youngstown  Sheet  &  Tube  Co.'s  village. 

Italy 
La    Diga    Di    Combamala    Dell    'Implant 
Del  III  Salto  Delia  Maira  (85868  B).   Ills. 
1000  w.    L'Industria— Feb.  15,  1918.    Large 
reinforced  concrete  dam   124  ft.  high. 

Partitions 

Some  Practical  Points  in  the  Design  and 
Construction  of  Partitions  (85809).  H.  L. 
Rarraclough.  Read  before  the  Concrete 
Inst.  2000  w.  Can  Engr — ."Kpril  18,  1918. 
Considers  a  few  classes  of  fire-resisting 
partitions  most  used,  their  construction 
and  trriubles. 
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Piers 

Handling  Machinery  Feature  of  Erec- 
tion of  Ocean  Pier  (8591 1 ).  2200  w.  Eng 
News-Rec— April  25,  1918.  Details  of  ma- 
chinery used  for  heavy  timber  work  at 
\'ancouver  terminal. 
Reinforced  Concrete 

Results  of  Test  on  Robert  Simpson 
Building  (85363).  W.  W.  Pearse  and  Peter 
Gillespie.  Ills.  2300  w.  Can  Engr — 
March  28,  1918.  Test  of  Toronto  build 
ing  constructed  on  the  four-way  reinforced 
concrete  system. 
Roofs 

Li.ght  and  Ventilation  Insured  in  Fac- 
tory by  Unique  Roof  (85469).  Nelson  J. 
Bell.  Ills.  1000  w.  Eng  News-Rec — 
April  4.  1918.  Special  form  of  concrete 
sawtooth. 

Timber-Arch  Truss  Roof  with  Steel 
Gasset-Plates  (85325).  H.  W.  Sheley. 
Ills.  1800  w.  Eng  News-Rec— March  28, 
1918.  Details  of  three-hinged  arch  garage 
roof  in  Salt  Lake  City. 
Simplon 

Der  Forderbetrieb  beim  Ausban  des  II. 
Simplontunnels  (85862  B).  F.  Rothpletz 
and  C.  Andre.-e.  Ills.  2800  w.  Schweiz. 
Bau-Zeitung — March  2,  1918.  Serial,  ist 
part.  Construction  of  second  Simplon 
tunnel.  General  features  of  the  work. 
Steel  Arch 

Steel  Roof  Trusses  Are  Designed  as 
Elastic  .Arches  (85736 L  W.  Stuart  Tait. 
Ills.  1800  w.  Eng  News-Rec— .April  8, 
igi8.  A  steel  arch  of  unusual  design  for 
the  roof  of  a  natatorium  in  Moline,  111. 

IRRIGATION  AND   RECLAMATION 

California 

Terra  Bella  Irrigation  Project  Obtains 
.Supply  from  Wells  and  Delivers  Water 
L'nder  Pressure  Through  Steel  Pipe  Lines 
(85.^54).  3000  w.  Eng  &  Con — .\pril  10, 
1918.  Account  of  a  $1,000,000  irrigation 
development  depending  entirely  on  under- 
ground water. 
Lectkage 

Whv  Some  Irrigation  Canals  and  Res- 
ervoir's Leak  (85468).  A.  P.  Davis.  Ills. 
2:;oo  w.  Eng  News-Rec — April  4,  1918. 
Subterranean  cavities  cause  settlements 
when  water  is  turned  in. 
Pumping 

Irrigazione  Con  Sollevamento  Meccan- 
ico  (85869  B).  C.  Fadini.  Ills.  1400  w. 
L'Industria — Feb.  28.  1918.  Irrigation  in 
Italy  with  electrically  driven  centrifugal 
pump  system. 
Reservoirs 

Tunialo  Irrigation  Storage  Reservoir 
Leaked  Profusely  and  Erratically  (85,- 
732).  J.  P.  Newell.  Ills.  2500  w.  Eng 
News-Rec — April  18,  1918.  Lessons 
from  the  history  of  the  Tumalo  irriga- 
tion project  in  the  state  of  Oregon. 

MATERIALS    OF    CONSTRUCTION 

Cement 

Some  Generalizations  on  the  Influence 
of  Substances  on  Cement  and  Concrete 
(85532  N).  T.  C.  Witt.  20  pp.  Phil  J I 
Sci — Jan..  1918.  A  study  of  investigations, 
giving  tabulated  results. 

Concrete 

Concrete  in  Western  Canada  (85811). 
J.  F.  Greene.  Read  before  Manitoba  Rr. 
of  Can.  Soc.  Civ.  Engrs.  3500  w.  Can 
Engr — .April  18.  IQ18.  The  deterioration 
of  concrete  under  the  action  of  alkali 
waters. 

Corrosion 

Roesten  van  het  iizer  in  gewapcnd  beton 
(S5856  B).  .L  A.  Bakker.  Ills.  4200  w. 
Ingcnieur— Mar.  2,  igrS.  Corrosion  of 
iron  in  reinforced  concrete.  Illustrations 
from  existing  structure?  and  recommended 
practise  for  prevention. 
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Fuel 

Is  Our  Fuel  Supplv  Nearing  Exhaus- 
tion? (85571  A).  R.  H.  Fernald.  Ills. 
7500  w.  E  Cb  Phila,  Jl— April,  1918. 
Amount  of  reserves ;  demands ;  need  of 
Conservation,  etc. 
Lead  Wool 

Lead  Wool   (85675  N).     R.  J.  Thomas. 
2000  w.     Am  Wr  Wks  Assn,  Jl — March, 
1918.     Material  for  calking  joints  in  cast 
iron  pipes,  and  other  uses. 
Pipe 

Reinforced  Concrete  Pipe  (85762  B). 
George  C.  Bartram.  Ills.  20  pp.  Mun 
Engrs  Jl— April,  1918.  Reviews  the  devel- 
opment; method  of  manufacture:  tests, 
etc. 
Refractories 

F'ireclays  and  Ganisters  of  the  South  of 
Scotland  (85783  A).  L.  W.  Hinxman. 
Read  before  Ceramic  Soc.  Glasgow.  4500 
w.  Quarry — April,  1918.  Deposits  used  in 
the  manufacture  of  high-class  refractory 
goods. 
Slabs 

Some  Notes  on  Flat  Slab  Design :  Bend- 
ing Moments.  Exterior  Panels,  Spandrels, 
Arrangement  of  Reinforcement  (85295). 
Albert  M.  Wolf.  Diagrams.  3500  w. 
Eng  &  Con — March  27,  1918.  Critical  dis- 
cussion of  the  Chicago  Rulings  and  the 
Concrete  Institute  recommendations. 
Timber 

The  Artificial  Seasoning  of  Wood 
(85756).  Percy  Groom,  with  discussion. 
Read  before  Inst,  of  Auto.  Engrs.  6000 
w.  A  A  Wkly— .\pril  22,  1918.  Construc- 
tion of  wood-drying,  shrinkage,  warping, 
seasoning,  etc. 
Timber  Preservation 

The  Preservation  of  \\'ood  in  Connec- 
tion with  the  Building  of  Wharves  and 
Docks  (85597  A).  Hermann  von  Schrenk. 
Ills.  2500  w.  Int  Mar  Engr— April,  1918. 
Advantages  of  the  creosoting  process. 
MEASUREMENT 
Arches 

Calcul  Des  Vontcs  En  Beton  Arme 
(85859  B).  L.  R.  De  La  Mahotiere.  Ills. 
3200  w.  Le  (5enie  Civil — Mar.  23.  1918. 
Calculation  of  the  strength  of  reinforced 
concrete  arches. 
Earth  Dams 

Tests  to  Determine  Pressures  Due  to 
Hydraulic  .Fills  (85735).  A.  W.  Gold- 
beck.  Ills.  2000  w.  Eng  News-Rec — April 
18,  1918.  Method  of  measuring  stability 
of  dikes  against  thrust  of  clay  core. 
Floors 

Computing  Moments  on  Irregularly 
Spaced  Flat-Slab  Panels  (85465).  W. 
Stuart  Tait.  I5(XD  w.  Eng  News-Rec — 
.April  4.  1918.  .Analyzed  by  using  three- 
moment  theorem. 
Hardness 

Two  Field  Methods  for  the  Determina- 
tion of  the  Total  Hardness  of  Water 
^85531  N).  A.  S.  Behrman.  2000  w. 
Pliil  Jl  Sci— Jan.,  1918.  Details  of  meth- 
ods and  results. 
Hell  Gate  Bridge 

Stress  Measurements  on  the  Hell  Gate 
Arch    Bridge     (85323    D).      Ills.      8    pp. 
.A  S  C  F,  Pro — March,   1918.     Continued 
discussion  of  D.  B.  Stcinman's  paper. 
Meridiograph 

The  Ross  Meridiograph  (85751 V    J.  T. 
Beard.     Ills.     1700  w.     CI  Age — .April  20, 
igiS.    The  instrument  and  its  use. 
Surface  Waters 

Ice    Diversion.   Hydraulic   Models,   and 

Hydraulic   Similarity    (85328  D).     1 1   pp. 

A  S  C  E,  Pro— March,  lOtS.     Continued 

discussion  of  Benjamin  F.  Groat's  paper. 

Surveying 

Russian  Engineers  Make  Intensive  Hy- 
dromctric  Survey  in  Crimean  Upland 
C85466).  D.  Kotcherin.  Ills.  700  w. 
Eng  News-Rec — April  4,  191S.  Outline 
of  work. 
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Water  Analysis 

Water  Analysis  in  the  Field  (85530  N). 
George    \V.    liaise   and   A.    S.    Behrman. 
Plate.      I-    pp.      Phil    Jl    Sci— Jan.,    1918. 
Outlines  and  discusses  methods. 
Water  Tests 

A  Small  Water  Works  Testing  Labor- 
atory (85674  D).  A.  N.  French,  with 
discussion.  2000  w.  N  E  W-Wks  Assn — 
March,  1918.  Details  of  apparatus  and 
arrangement. 
Weirs 

Verification  of  the  Bazin  Weir  Formula 
by  Hydro  Chemical  Gaugings  (8532 j  D). 
2000  'w.  A  S  C  E,  Pro— March,  1918. 
Discussion  of  Floyd  A.  Nagler's  paper. 

Mitteilung  fiber  Versuche  zur  Verhii- 
tung  von  Kolken  an  Wehren  (85863  B). 
H.  E.  Gruner  and  E.  Locher.  Ills.  2600 
w.  Schweiz.  Bauzeitung — Jan.  19,  1918. 
Serial,  ist  part.  A  study  of  pools  of 
"dead  water''  in  tlumcs  and  conduits. 
MUNICIPAL 
Designs 

Economic  Considerations  in  Municipal 
Engineering  Designs  (85556).  Clinton  S. 
Burns.  2500  \v.  Eng  &  Con — April  10, 
1918.  Estimates  based  on  normal  prices, 
and  points  in  planning  an  economic  sys- 
tem. 
Sewage  Disposal 

Considerations  Leading  to  Recommen- 
dations for  Fine  Screens.  Sprinkling  Fil- 
ters, Humus  Tanks,  and  Sludge  Recovery 
as  Sewage  Disposal  Method  for  Indian- 
apolis (85557).  From  paper  by  George 
\V.  Fuller  to  Indiana  Sanitary  and  Water 
Supply  Assn.  4000  w.  Eng  &  Con — 
April  10.  1918. 
Sewage  Treatment 

Specific  Suggestions  on  the  Designs  of 
Imhoff  Sewage  Settling  Tanks  (85508  A). 
Charles  F.  Mebus.  Ills.  2000  w.  Mun 
Eng — April,  1918.  Importance  of  study- 
ing each  installation.    Details  discussed. 

Suggestions  011  the  Design  and  Opera- 
tion of  Sewage  Treatment  Plants  (85553). 
From  J.  H.  Dunlap's  paper  before  Iowa 
Eng.  Soc.  2500  w.  Eng  &  Con — April 
10,  1918.  Suggestions  to  meet  Iowa  con- 
ditions. 

The  New  Sewage  Treatment  Plant  at 
Xenia,  Ohio  (85509  A).  W.  J.  Sherman. 
Ills.  700  w.  Mun  Eng — April,  igi8. 
First  plant  a  failure;  design  of  new  plant. 

Small  Town  Sewage- Works  Operation 
Problems  Analyzed  (85740).  J.  H.  Dun- 
lap.  2500  w.  Eng  News-Rec — April  18, 
1918.  Results  of  inspecting  plants  in  39 
cities  in  Iowa. 
Sewerage 

Distinctive  Characteristics  of  Institu- 
tional Sewerage  (85915).  Henry  W.  Tay- 
1918.  2200  w.  Eng  News-Rec — April  25. 
1918.  Data  on  quantity  and  quality  and 
the  effect  on  design  of  sewers  and  treat- 
ment of  sewage. 
Sewer  Pipes 

Sealing  Sewer  Pipes  with  S  P  C  Pipe 
Seal  Compound  (85603  A).  S.  N.  Wil- 
liams. 900  w.  Com"  C  E— Feb.,  1918. 
Use  of  pipe  seal  compound  for  sealing 
joints  of  pipe  in  wet  trenches. 
Sewers 

Estimating  Contractors'  Overhead  Costs 
in  Sanitary  Sewer  Construction  (85555). 
Stanley  D.  Moore.  Address  to  Iowa  Eng 
Soc.  2000  w.  Eng  &  Con — April  10,  1918. 
Analysis  of  overhead  charges,  etc. 

Present  Tendencies  in  Sewer  Construc- 
tion and  Design  (85507  .A).  H.  K.  Bar- 
rows. Ills.  1500  w.  Mun  Eng— April. 
1918.  Effect  of  war  conditions ;  labor- 
saving  machinery :  construction,  etc. 

ROADS     AND     PAVEMENTS 
Accounting 

L'niform  Methods  of  Road  Construction 
Accounting  Desirable  (85563).  Edward 
N.  Hines.  2500  w.  Eng  News-Rec— 
April  II,  1918.     Variety  of  systems  used. 


Asphaltic-Concrete 

Method  of  Constructing  Asphaltic  Con- 
crete on  Dundas  St.,  York  (Zounty,  On- 
tario (85462).  From  paper  by  R.  Craw- 
ford iluir,  before  conference  of  Ontario 
Road  Supts.  Ills.  2200  w.  Eng  &  Con— - 
-\pril  3,  1918. 
Brick 

Iowa  County  Builds  Brick  Road  From 
Camp  Dodge  to  Des  Moines  (85738).    Ills. 
1800  w.     Eng  News-Rec— April   18,   1918. 
Rapid  paving  for  military  traffic. 
Concrete 

Construction  Plant  and  Methods  Em- 
ployed in  Building  Concrete  Roads  in 
Wayne  County,  Mich.  (85505  A).  Ills. 
2000  w.  Mun  Eng — April,  1918.  Methods 
employed  give  best  results  at  least  cost. 

Concrete  Roadways  for  Shops  of  the 
A..  T.  &  S.  F.  Rv.,  at  Topeka,  Kan. 
(85767).  Con  M.  Buck.  Ills.  1800  w. 
Ry  Rev — April  20,  1918.  Roads  for  elec- 
tric tractor  and  trailer  haulage;  data  of 
hauling  tests  on  roads  of  different  mate- 
rials. 

Suitable  Concrete  Roads  Could  Carry 
One  Million  Tons  of  Freight  Each  Way 
Daily  (85749  A).  Ills.  1500  w.  Com 
Vhle — April  15,  1918.  Their  construction. 
Saving"  possible  through  small  resistance. 
Contracts 

More  Equitable  Contracts  Between 
Highway  Commissions  and  Contractors 
(85463).  Abstract  of  paper  by  James  C. 
Travilla,  before  the  Am.  Road  Bldrs. 
Assn.  2500  w.  Eng  &  Con — April  3, 
1018.  Suggested  methods. 
Highways 

Great  Development  of  Highway  Trans- 
DOrtation  Demands  Wider  and  Stronger 
Roads  (85456  A).  George  C.  Diehl.  Ills. 
1500  w.  Com  Vhle — April  i,  1918.  Roads 
should  not  be  less  than  20  ft.  in  width. 

Highway  Problems  Considered  L'nder 
Ten  Main  Heads  (85328).  Extracts  from 
a  lecture  by  H.  Eltinge  Breed  before  the 
Roads  School  of  Mich.  L^niv.  4500  w. 
Fug  Xews-Rec — IMarch  28.  1918.  Bond 
limitations,  better  drainage,  lower  grades. 
Maintenance 

Cost  Curve  of  Highway  Maintenance 
Has  Well-Defined  Minimum  (85734).  H. 
G.  Shirley.  2000  w.  Eng  News-Rec — 
April  18,  1918.  Studies  indicate  that  ex- 
penditure depends  on  amount  of  traffic 
and  type  of  tire. 
Pavements 

Considerations  Affecting  the  Design  of 
Pavement  Foundations  (85504  A).  H.  J. 
Fixmer.  1500  w.  Mun  Eng — April,  1918. 
Points  to  be  considered  in  designing  vari- 
ous types. 
Secondary  Roads 

Metliiids  and  Cost  of  Constructing  and 
Maintaining  Secondary  Roads  in  Southern 
California  (85461).  E.  Earl  Glass.  Ills. 
1800  w.  Eng  &  Con — April  3,  1918.  Meth- 
ods for  oiled  earth  roads. 

WATER     SUPPLY 
Dams 

Construction  of  the  Phelps  Brook  Dam. 
— Water  Supply  for  Hartford,  Conn. 
(85671  D).  J.  F.  Shaughnessy,  with  dis- 
cussion. 2500  w.  N  E  W-Wks  Assn — 
March,  1918.     Details  of  the  work. 

Method  of  Repairing  Revetment  oTi 
Belle  Fourche  Dam  (85703").  B.  E.  Hay- 
den.  2000  w.  Eng  &  Con— April  17, 
191S.    Details  of  work  in  South  Dakota. 

New  Installation  Keeps  Ice  Away  from 
Keokuk  Dam  (85914).  Ills.  2000  w. 
Eng  News-Rec— .April  25.  igiS.  Pipe  line 
across  river  supplies  constant  current  of 
air  and  prevents  ice  forming. 

Middle  Section  of  Upstream  Side  of 
Calaveras  Dam  Slips  Into  Reservoir 
(8^470).  Allen  Hazen  and  Leonard  Met- 
'-alf.  Ills.  2200  w.  Eng  News-Rec— 
.April  4.  191S.  Estimated  that  the  slide  in- 
volves 800,000  to  2,800.000  yards  placed. 


Filtration 

Some  Methods  and  Results  of  Filtra- 
tion at  Providence  Vv'ater  Works  (85670 
D).  Frank  L.  Cady.  Ills.  17  pp.  N  E 
W-Wks  Assn — March,  1918.  Construction 
and  statistics. 
Leakage 

Leakage  from  Vitrified  Pipe  Used  to 
Convev  Water  Under  a  Low  Head  (85676 
N).  William  W.  Brush.  Ills.  3500  w. 
Am  Wr  Wks  Assn.  JI— :March,  1918.  De- 
scribes N.  Y.  city  pipe  line,  the  leaks  re- 
paired, tests  of  joint  material  and  conclu- 
sions. 
Mains 

Matheson  Joint  Steel  Water  Mains 
(85673  D).  F.  N.  Speller.  Ills.  900  w. 
N  E  W-Wks  Assn— March,  1918.  Reli- 
ability, durability  etc. 

Mains  (85672  D).    11  pp.    N  E  W-Wks 
-Assn — March,  1918.     Topical  discussion. 
Organisms 

Control  of  Microscopic  Organisms  in 
Water  Supplies  (85669  D).  William 
Haine,  with  discussion.  II  pp.  N  E  W- 
Wks  Assn — March,  1918.  Non-technical 
discussion  of  the  relation  of  "microscopic 
organisms'  to  water  supply  troubles. 
Pipe  Thawing 

Practice  in  Thawing  Water  Service 
Pipes.  Mains  and  Hydrants  in  North  At- 
tleboro,  Mass.  (85510  A).  William  Platt- 
ner.  Ills.  1500  w.  Mun  Eng — April. 
1918.  Details  of  electric  thawing  equip- 
ment used  with  satisfactory  results. 
Pollution 

The  Differentiation  of  Bacteria  of  the 
Colon-Aerogenes  Family  (85677  N).  Wil- 
liam Mansfield  Clark.  3500  w.  Am  Wr 
Wks  Assn.  Jl— March,  1918.  A  study  of 
this  group  in  its  relation  to  water  sup- 
plies. 
Potable  V/ater 

Acting  on  Recommendations  of  U.  S. 
Public  Health  Service  in  Improving  Qual- 
ity of  Meridian,  Miss.,  Water  Supplv 
(85506  A).  M.  L.  Worrell.  1500  w.  Mun 
Eng — April,  1918.  Describes  conditions 
and  gives  recommendations. 

Potable  Water  in  India   (85880).     2000 
\v.      Times    Engng    Sup — Mar.    29,    1918. 
Difficulties     in     securing     good     sources : 
waste,  spread  of  disease,  etc. 
Purification 

Water  Supply  Standards  and  Their  Im- 
provement (85678  N).  William  J.  Or- 
chard, with  discussion.  14  pp.  Am  Wr 
Wks  Assn,  Jl— March,  1918.  Standards 
for  the  protection  of  water  supplies.  In- 
spection, etc. 
Rates 

Pennsylvania  Water  Rate  Decision  Cov- 
ers Many  Points  (85329).  Farley  Gannett. 
2500  w.  Eng  News-Rec — March  28.  1918. 
Supreme  Court  of  Penn.  has  upheld  the 
Public  Service  Commission  and  reversed 
the  Supreme  Court  in  the  Ohio  Valley 
Water  Co.  rate  case.    Points  at  issue. 

Rate     Revision     in     Municipal     Works 
(85668    D).      Bertram    Brewer.      2500   w. 
N    E   W-Wks  Assn— March.    1918.'    Out- 
lines a  method  of  treating  the  problem. 
Reservoirs 

Great  Concrete  Reservoir  Built  w-ith 
Portable  Mixers  (83560).  E.  J.  Lieber. 
Ills.  1500  w.  Eng_  News-Rec — .April  11. 
igi8.  Big  reservoir  at  Highland  Park, 
Mich. 

i6.ooo,ooo-(jallon  Elevated  Reservoir  at 
Buenos  Aires    (85529  A).     Ills.     1200  w. 
Engr — March    15.    1918.      Details    of    two 
reservoirs  recently  put  into  service. 
Sterilization 

Chlorination  and  Chloramine  (85679  N). 
Joseph  Race.  20  pp.  Am  Wr  Wks  Assn, 
JI — ^larch.  1918.  Continuation  of  an 
earlier  study,  attempting  to  place  water 
chlorination  on  a  scientific  basis. 
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Water  Works 

Complete  Reconstruction  of  Water 
Works  Plant  Including  Filtration  System 
on  Site  of  Old  Plant,  Without  Interrup- 
tion of  Service  (85552).  Ills.  2000  w. 
Eng  &  Con — April  10,  1918.  Work  at  Fort 
Madison,  la. 

Fort  Madison  Water-Works  Rehabili- 
tated by  Citizens'  Corporation  (85737). 
R.  E.  McDonnell.  Ills.  1500  \v.  Eng 
Xews-Rec — .^pril  18,  1918.  Extensive  re- 
pairs without  interrupting  service. 
Winnipeg  District 

The  Greater  Winnipeg  Water  District 
(854S8).  C.  S.  C.  Landon.  Ills.  4000  w. 
Can  Engr — April  4,  1918.  Serial,  1st  part. 
Recommendations  of  a  board  of  consult- 
in?  ensineers.  and  details  of  the  scheme. 
WATERWAYS  AND  HARBORS 
Canals 

Compressed  Air  Tunnel  Driven  Around 
Lock  to  Check  Leak  in  Wall  (85559).  S. 
S.  Hammel.  Ills.  1800  w.  Eng  News- 
Rec — April  11.  1918.  Completed  without 
interference  of  water  level  in  canal.  At 
Seneca  Falls.  X.  Y. 


Battleships 

The  Italian  Battle  Fleet  (85706  A). 
Ills.  2500  w.  Engr— March  32,  1918. 
Explains  the  difficulties  to  be  met  in  the 
Adriatic,  and  the  inadequacy  of  the  Italian 
Xavy  to  meet  conditions.  Describes  types 
of  battleships. 
Cargo  Ships 

Cargo  Steamers  (85885).  2600  w. 
Times  Engng  Supp— Mar.  29,  1918.  Dis- 
cussion of  standard  designs  before  Inst'n 
Xaval  .Architects. 

Reinforced-Concrete  Sea-Going  Cargo 
Steamers  (8^690  A).  T.  G.  Owens  Thurs- 
ton. Read  before  Instn.' of  Nav.  .\rchts. 
Ills.  &  Plates.  4500  \v.  Engng— March 
29,  191S.  Design  and  construction  of  self- 
propelled  vessels  now  building  in  Great 
Britain. 

Standard  Cargo  Ships  (85523  A). 
George  Carter.  Read  before  Instn.  Nav. 
Archts.  Ills.  4500  w.  Engng— March  22, 
1918.  The  advantages  as  a  war  measure, 
and  some  account  of  the  design  and  con- 
struction. 

The  Most  Suitable  Sizes  and  Speeds  for 
General  Cargo  Steamers  (85524  A).  John 
Anderson.  Ills.  3300  w.  Engng— March 
22,  1918.  Read  before  Instn.  Nav.  Archts. 
Method  of  arriving  at  the  most  economi- 
cal dimensions  for  any  length  of  voyage, 
condition  of  loading,  or  speed. 

Classification 

.American  Classification-  for  .American 
Ships  (8;59i  .A).  Winthroo  L.  Marvin. 
3:;oo  w.  Int  Mar  Eng— .April,  1918.  Sug- 
gestions from  the  committee  on  merchant 
marine  of  the  Boston  Chamber  of  Com- 
merce, with  review  of  history  of  .American 
navigation. 

Concrete  Ships 

Concrete  Ships  (85886 V  2700  w.  Times 
Engng  Supp— Mar.  29,  1918.  Design  and 
particulars  of  vessels  under  construction 
in  British  yards.  Methods  found  best 
adapted  to  conditions  there. 

Ferro-Concrete  Ships  (85537  A).  T.  J. 
Gueritte.  Read  at  N-E  Coast  Instn.  of 
Engrs.  &  Shipbldrs.  7.^00  w.  Engng— 
March  15.  1918.  Materials  of  construc- 
tion, systems,  speed,  repairs,  lasting  quali- 
ties, weight  and  cost. 

The  Development  of  Concrete  Barge 
and  Ship  Construction  (85.^84  .A).  J.  E. 
Freeman.  Ills.  6000  w.  A  S  M  E.  11— 
.April  1918.  -Abstract  of  paper  before 
Eng  Soc.  of  Buffalo.  Brief  review  of 
progress  in  concrete-boat  building,  and 
discussing  problems. 


The  New  Orleans  Industrial  Canal 
(85813  A).  A.  M.  Lockett,  with  discus- 
sion. 30  pp.  La  Eng  Soc,  Pro — .April, 
1918.  Reasons  for  this  canal;  history  of 
the  project;  and  expected  advantages. 

Dredge 

Large  Sand  Digger  Has  Main  Screen 
on  Deck  (85326).  Ills.  1500  w.  Eng 
Xews-Rec— March  28,  1918.  Details  of 
Ohio  River  dredge  and  its  output. 

Hydraulic  Phenomena 

Hydraulic  Phenomena  and  the  Effect 
of  Spreading  of  Flood  Water  in  the  San 
Bernardino  Basin.  Southern  California 
(85318  D).  13  PP-  A  S  C  E,  Pro— 
iSIarch,  1918.  Continued  discussion  of  A. 
L.  Sonderegger's  paper. 

Panama  Canal 

Tests  of  the  Chain  Fenders  in  the  Locks 
of  the  Panama  Canal  (85700  N)-  Henry 
Goldmark.  Ills.  19  PP-  Can  Soc  C  E— 
March  28,  1918.  Tests  made  during  the 
construction  of  the  fenders,  and  since  the 
canal  has  been  in  use. 


The  Possibilities  of  the  Ferro-Con- 
crete Ship  (85761  A).  Maurice  Den- 
ny. Ills.  7500  w.  Engng— April  5, 
1918.  Read  before  the  Instn.  of  Nav. 
.Archts.  .A  preliminary  survey  of  the 
possibilities  of  this  material  for  ships. 

Will  the  Concrete  Steamship  Meas- 
ure Up  to  Builders'  Expectations? 
(85421).  Albert  Phenis.  Ills.  1500  w. 
Mfrs'  Rec— -April  4,  1918.  Discusses  the 
advantages  and  disadvantages  of  concrete 
ships,  and  their  reliability. 
Decking 

Magnesite  Composition  Decking  (,63,- 
^1)3    -A).      G.    W.    Selby.     2000  w.     Int 
Mar  Eng — -April,  1918.     How  it  is  man- 
ufactured and  applied. 
Diesel   Engines  . 

See  same  heading  under  Mechanical 
Engineering.  Combustion  Motors. 
Emergency  Fleet 

The  Organization  of  the  Emergency 
Fleet  Corporation  (85581  -A).  Waldon 
Fawcett.  ^000  w.  Int  Mar  Eng— .April, 
1918.  Explains  the  problems  and  the 
administrative  machinery  of  the  great- 
est shipbuilding  enterprise  ever  under- 
taken. 
Greenheart  „  „  ^^       t,i 

Grccnheart  for  Ships  (85876).  Ills. 
1500  w.  Xaut  Gaz— April  4,  I9i8-  Re- 
cent recognition  of  advantages  of  this 
wood  from  British  Guiana  for  ship- 
l)uilding. 
Japanese   Navy 

Japanese  Xaval  Expansion  (85304  A). 
1500  w.     Engr— March  8,  1918.     Devel- 
opment of  the  Japanese  navy,  and  the 
new  building  programme. 
Mahogany  

Mahogany  as  a  Shipbuilding  Wood 
(85877)  C.  D.  Mell.  Ills.  1400  w. 
Xaut  Gaz— .April  18.  1918.  Advantages 
of  mahogany  for  ship  construction  and 
present  sources  of  supply. 
Marine  Engineers 

The  Marine  Engineer  and  His  v\  ork 
(85663).  4000  \v.  Power— April  16, 
1918.  Informal  talk  before  M.  I.  T. 
graduating  class  on  the  duties  and  re- 
sponsibilities of  engineers  on  board  a 
North  .Atlantic  greyhound. 
Merchant  Marine 

The  Merchant  Ship  of  the  Future 
(856<53  .\).  W.  S.  Abcll.  .5000  w. 
Engng— March  29.  191S.  Read  before 
Instn.  of  Nav.  Archts.  Future  prob- 
lems in  design  and  construction. 


Ports 

Ports  and  Terminal  Facilities  (85570 
A).  R.  S.  MacElwee.  Ills.  .Also  discus- 
sion bv  George  S.  Webster.  10500  w.  E 
Cb  Phila,  Jl— April,  1918.  Their  import- 
ance, efficiency,  requirements,  etc. 
St.  Thomas 

The  Port  of  St.  Thomas  (85874).  1200 
w.  Xaut  Gaz — Mar.  28,  1918.  Manifest 
advantages  and  future  prospects  under 
LT.  S.  control  of  this  West  India  island. 

MISCELLANY 

Engineering  Council 

-An  Engineering  Council  Now  Almost 
Forgotten  (,85912).  F.  H.  Newell.  2800 
w.  Eng  Xews-Rec— April  25,  1918.  Or- 
ganized in  1886  to  promote  an  improved 
system  of  public  works. 

Engineers's  V/ork 

Railway  Regiment  Handles  Jobs  of  All 
Kinds  in  France  (85561;.  Robert  K. 
Tomlin,  Jr.  Ills.  2500  w.  Eng  News- 
Rec — -April  11,  1918.  Some  of  the  work 
undertaken  bv  .American  engineers. 


Motorships 

Motorships  and  Their  Propelling  Ma- 
chinery (S5590  A).  J.  Murray  Watts. 
Ills.  3000  w.  Int  Mar  Eng — April,  1918. 
Designs  of  si.x  classes  vessels  being 
equipped  with  internal  combustion  en- 
gines. 
Navigation 

The  Chart  as  a  Means  of  Finding 
Geographical  Position  by  Observations 
of  Celestial  Bodies  in  -Aerial  and  Marine 
Xavigation  (85315  .A).  G.  W.  Little- 
hales.  Maps  and  Tables.  2000  w.  U 
S  Xav  Inst  Pro— March,  1918. 
Research 

Research  in  Marine  Engineering  (85,- 
694  -A).  A.  E.  Seaton.  Read  before 
Instn.  of  Nav.  Archts.  4500  w.  Engng 
— March  29,  1918.  Xotcs  on  the  im- 
portance of  research  work. 
Shipbuilding 

.America  to  Lead  World  in  Shipbuild- 
ing (85301  A).  3000  w.  Iron  .Age — 
March  28,  1918.  -Address  of  Edward  N. 
Hurley  to  National  Marine  League. 

Reinforced  Concrete  Vessels  (85759 
-A).  Walter  Pollock.  Ills.  4000  w. 
Engr — March  29,  IQ18.  .Abstract  of  pa- 
per read  before  the  Inst,  of  Xaval 
Archts.  The  points  aimed  at,  advant- 
ages and  disadvantages,  materials, 
structural  details,  etc. 

Seattle  Speeds  Up  Shipbuilding  (85,- 
592  .A).  Ills.  1800  w.  Int  Mar  Eng — 
April,  1918.  Swift  construction  of  ship- 
yards and  ships. 

Shipbuilding  and  I.^bor  Problems  (85,- 
393  -A).  (Tharles  Piez.  2500  w.  Iron 
Age — .April  4,  191 8.  From  address  to 
Xatl.  Metal  Trds.  .Assn.  Emphasizes 
statement  that  workers  must  be  re- 
leased for  ship  work. 

Some  Minor  DetTiils  of  Ship  Construc- 
tion and  Equipment  (85399'>-  C.  Waldie 
(Tairns.  3000  w.  Mar  Eng,  Can — 
March,  1918.  Serial,  ist  part.  .Advis- 
ability of  adopting  a  "Standard  Fittings 
Specification."  Read  before  N-E  Coast 
Instn. 

South  Launches  New  Type  of  Ship 
(85308  .A).  H.  H.  Dunn.  Ills.  1000 
w.  Mar  Rev— .April.  1918.  Wooden 
ship  recently  launched  at  Orange,  Tex- 
as, embodying  original  features. 

Where  to  Recruit  Shipyard  Labor 
(85W  A).  17  fables.  250D  w.  Mar 
RpO— April.  1018.  Analysis  of  the  ship- 
y.-ird  trades  showing  how  kindred  trades 
can  supply  skilled  men. 
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Will  Tiierc  Be  Enough  Ship  Steel? 
(85306  A).  E.  C.  Kreutzberg.  Ills. 
1700  w.  Mar  Rev — April,  1918.  A  study 
of  the  fabricated  ship  problem  from 
the  steel  manufacturer's  standpoint. 

Straight  Lined  and  Fabricated  Ships 
(85598  A).  John  A.  McAleer.  Ills. 
2200  w.  IntMarEng — April,  1918.  The 
application  of  the  principle  to  ship- 
building. 

Shipyards 

.'\  Big  Transportation  Problem  at  Hog 
Island  (85743).  II's.  and  Map.  3500 
w.  Ry  Age — April  19,  1918.  Shows 
the  rapid  construction  of  this  large 
shipyard  dependent  on  ability  to  deliver 
men  and  materials. 

Construction  of  Newark  Bay  Ship- 
yard (85583  A).  Ills.  iSoo  w.  Int  Mar 
Eng — April,  1918.  Arrangements  for 
building  5.000-ton  fabricated  ships. 

Hog  Island  Yard  Starts  Building 
Ships  (85582  A).  Ills.  2200  w.  Int 
Mar  Eng— .^pril,  1918.  Work  at  this 
great  government  plant — 30,000  men 
employed. 

Rapid  Progress  Now  Being  Made  at 
Hog  Island  (85824  A).  Ills.  2000  w. 
Iron  Age — .April  25,  1918.  Large  ship- 
yard on  Delaware  River  nearing  com- 
pletion. 

Shipping  Board's  Bristol  Plant  (85,- 
584  A).  Ills.  2200  w.  Int  Mar  Eng — 
April,  1918.  Shipyard  and  industrial 
town. 
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Sliipyard  of  the  Sun  Shipbuilding 
Company  (85586  A).  Ills.  2000  w.  Int 
Mar  Eng — .•\pril,  1918.  Splendidly  ar- 
ranged and  equipped  plant  at  Chester, 
Pa.,  for  building  standard  types  of  oil 
tankers  and  steel  cargo  vessels. 

The  Hog  Island  Ship  Yard  (85354). 
Ills.  3000  w.  Ry  Rev — March  30,  1918. 
History  of  the  development,   etc. 

Tlie    Shooters    Island    Shipyard    (85,- 
S87  A).     Ills.     1500  w.     Int  Mar  Eng— 
.'\pril,  1918.     Reconstructed  plant  of  the 
Standard  Shipbuilding  Corporation. 
Steaming  Data 

Convenient  Method  of  Handling 
Steaming  Data  (85316  A).  Jules  James. 
2000  \v.  U  S  Nav  Inst,  Pro — March, 
1918.  Set  of  curves,  explaining  their 
use. 
Steamships 

Five  Thousand-Ton  Deadweight  Fab- 
ricated Steel  Cargo  Steamer  for  Emer- 
gency Fleet  (85588  A).  Ills.  5000  w. 
Int  Mar  Eng — .\pril,  1918.  Details  of 
vessel  being  built  at  Newark  Bay  plant. 
Submarines 

Campagne  des  Sous-Marins  Contre 
Le  Marine  De  Commerce  (85888  B).  E. 
Bertin.  Ills.  6300  w.  La  Nature — 
Mar.  30.  1918.  Submarine  warfare  and 
means  of  protecting  merchant  ships. 
Terminals 

Marine  Terminal  Engineering  (85.- 
';o6  .\).  H.  M.  Harding!  3500  w.  Int 
Mar  Eng — Aoril.  1918.  Lecture  at  Shef- 
field Scientific  School.  Terminal  facil- 
ities: arrangements;  fireproofing,  etc. 
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Concrete    in    Marine   Terminals    (85,- 
595  A;.    H.  Colin  Campbell.    Ills.    3000 
w.     Int  Mar  Eng — April.  igi8.     Various 
uses  to  which  it  is  applied. 
Turning  Radius 

La  Legge  Di  Similitudine  —  Delle 
Qualita  Evolutive  Delle  Navi  (85850  C 
+  D).  N.  Pecoraro.  Ills.  4400  w.  Ri- 
vista  Marittima — Nov.,  1917.  A  study 
of  the  facility  for  turning.  Results  ob- 
tained with  an  experimental  ship. 
United   States 

Greatest  Maritime  Nation  of  World 
Is  Position  United  States  Will  Take 
("85313).  Edward  N.  Hurley.  Extracts 
from  speech  before  Natl.  Marine  Lea- 
gue, at  Delmonico's,  in  New  York. 
2500  w.  Mfrs  Rec — March  28.  1918. 
Analysis  of  the  shipbuilding  situation. 
Unsinkable   Ship 

I'nsinkable  Cargo  Vessel  (85875). 
2600  w.  Naut  Gaz— Apr.  4,  1918. '  Ish- 
erwood  system  of  design  to  secure 
greatest  floatability  after  being  tor- 
pedoed. 
Valves 

Safety  and  Relief  Valves  (85585  A). 
M.  W.  Link.  Ills.  2000  w.  Int  Mar 
Eng — .April,  1918.  Serial,  ist  part 
Construction  and  operation  of  valves 
for  marine  work. 
Wooden  Vessels 

Largest  Wooden  Vessel  Launched 
(85594  A).  Ills.  1200  w.  Int  Mar 
Eng— .-Kpril.  igi8.  Details  of  the  "War 
Mystery"  under  construction  in  Texas. 
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BASE  METALLURGY 
Copper 

Bibliographv  on  the  Physical  Properties 
of  Copper  (-85682  A).  Paul  D.  Merica. 
5  pp.  Met  &  Chem  Eng- April  15,  1918. 
Sources  of  information  classified  by  topics. 
Sacramento  Hill  Disseminated  Copper 
Deposits  (S5770).  Courtenay  De  Kalb. 
Ills.  2000  w.  Min  &  Sci  Pr— .April  20. 
1918.  _  Serial,  ist  part.  Early  history  of 
the  Bisbee  copper  mines ;  methods  and  cost 
of  development. 
Tin 

Apuntes  Acerca  De  Criaderos  Estani- 
'  feros  En  Mexico  (85866  D).  7100  w. 
Boletin  Minero — Dec,  1917.  Notes  on  tin 
deposits  in  various  parts  of  Mexico.  Di- 
gestof  reports  of  the  Mexican  Geological 
Institute. 
Zinc 

Roasting  Zinc  Ore  for  Leaching 
(85616).  Floyd  Dixie  James.  1800  w. 
Min  &  Sci  Pr— .April  13.  1918.  .Abstract 
from  Bui.  Missouri  Sch.  of  Mines  &  Met. 
(Dxidizing  and  sulphatizing  roast;  forma- 
tion of  zinc  ferrite;  leaching  the  calcine. 
COAL  AND  COKE 
Bituminous 

Montour  No.  8  Plant  of  the  Pittsburgh 
Coal  Co.  (85336).  George  W.  Harris. 
Maps  &  Ills.  2S0O  w.  CI  Age— March  30, 
1918.  Description  of  plant  with  details  of 
the  No.  8  tipple. 
Breakers 

Successful  Steel  Breakers  of  the  Lehigh 
Valley  Coal  Company  (85620).  George 
W.  Harris.  Ills.  4500  w.  CI  Age— April 
13,  1918.  Details  of  steel  breakers  which 
are  supplanting  the  wooden  structures. 
Coal  Run  Plant 

New  Plant  and  Mines  of  the  Coal  Run 
Mining  Company  (85492).  Dever  C.  .Ash- 
mead.  Ills.  2500  w.  CI  Age— .April  6, 
1918.     Details  of  new  plant. 


Coal  Supply 

The  Problem  of  Coal  Supplv  (85721 
B).  Edward  W.  Parker.  Ills.'  16  pp. 
Fkn  Inst,  Jl — .April,  1918.  Reviews  the- 
ories of  the  formation  of  coal,  extent  of 
deposits  in  the  United  States,  uses,  and 
various  phases  of  the  problem. 

Coal :  The  Resource  and  Its  Full  Utili- 
zation (85405).  Abstract  of  paper  by 
Chester  G.  Gilman  and  Joseph  E.  Pogue. 
5000  w.  Ry  Rev— April  6,  1918.  \\'astes 
and  possible  economies  in  the  use. 
Coke  Ovens 

Chemists  in  Coke  Oven  Practice 
(8^697  A).  J.  T.  Dunn,  with  discussion. 
(Abstract.)  4500  w.  Colly  Gdn — March 
28.  T918.  The  necessity  for  the  employ- 
ment of  skilled  chemists. 

Tlie  Texture  of  Coke  Oven  Bricks 
(85696  A).  W.  G.  Fearnsides.  with  dis- 
cussion. (Abstract.)  3500  w.  Colly  Gdn 
— March  28,  1918.  Results  of  research.  De- 
scription of  tests. 
Collieries 

Notes  on  Colliery  Turbo  Plant  (8=;4I3 
A).  L.  Pokes.  Tils.  4500  w.  Collv  Gdn 
—March  15,  lyiS.  General  principles  of 
operation. 

Useful  Instruments  for  Colliery  Power 
Plants  (85412  A).  H.  W.  Ravenshaw. 
,  with  discussion.  Read  before  Midland 
Inst,  of  Min,  Civ,  &  Mech  Engrs.  Ills. 
8500  w.  Colly  Gdn— March  15.  1918. 
Calls  attention  to  various  means  of  main- 
taining efficiency  and  safety. 
Fuel 

Fuel  Conspr\atism   (85'^85  .AV     7000  w. 
A  S  M  E.  Jl— April,  1918.'    .Abstracts  of 
papers  by  L.  P.  Breckenridge,  and  by  O.  P. 
Hood,  and  of  discussions. 
Fuel  Storage 

Preparing  for  Future  Demands  (85612). 
Ills.  1500  w.  Pwr  Pt  Eng— April  15, 
T918,  .A  mammoth  submerged  coal  short- 
age pit. 


Inert  Matter 

Inert  Matter  in  Coal   (85881).     2000  w. 
Times  Engng  Supp— Mar.  29,  1918.     Ash 
and   waste   matter.     .\   hindrance  to  gas- 
making.     .Stack  nres. 
Mechanical  Mining 

Mechanical  Mining  Without  Explosives 
(85622).  N.  D.  Levin.  Ills.  1800  w.  Q 
-Age— .April  13.  1918.  Account  of  a  ma- 
chine that  cuts,  breaks  down  and  loads 
coal. 
Powdered  Coal 

Powdered  Coal  for  Power  Plants 
(85491).  Frederick  Sevmour.  Ills.  2500 
w.  Elec  Rev,  Chi— Aoril  6,  1918.  Meth- 
ods of  overcoming  difficulties. 

See    also    Powdered    Fuel,    under    Me- 
crsASiCAi-  Exr.i.vEERiXG,  Sleam  Enginecr- 
imi. 
Slack 

Burning     Slack     Containine     Excessive 
Moisture    (8537 il.      J.    F.    McCall.      Ills. 
900  w.     Power- .April  2,    1918.     Success- 
ful e.xperiments. 
Small    Coal 

-A  System  of  Storing  and  Filling  Small 
Coal,  with  Remarks  Upon  the  Prevention 
of  Spontaneous  Heating  in  Coal-Heaps 
(85720  N).  John  Morison.  with  discus- 
sion. Ills.  II  pp.  Instn  Min  Engrs, 
Trans— March.  1018.  Gives  results  of  ex- 
perience. 
Spontaneous  Ignition 

Spontaneous  Heating  of  Slack  Heaps 
(85785  .A").  George  Knox.  From  Tl.  of 
Monmouthshire  CoUierv  Off.  .Assn. "  2200- 
w.  Colly  Gdn— .April  5.  191S.  Cause  of 
heating,  treatment  and  prevention. 

Spontaneous  Ignition  of  Bituminous 
Coal  (85660).  J.  F.  Springer.  Ills.  ,^000 
w.  Power— .April  16,  1918.  Explains  how 
it  occurs,  and  gi\cs  results  of  experiments 
made  to  determine  conditions  favorable 
and  unfavorable,  and  methods  of  storing 
coal  to  prevent  si-ch  action. 
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Thawing  Coal 

A  Modern   Plant  for  Thawing  Coal  in 
Cars  (85334).    Scott  W.  Linn.    Ills.    1200 
vv.     Ry  Age — March  29,  1918.    A  building 
of  precast  unit  concrete  construction. 
Thin  Beds 

Working  Thin  Beds  by  Longwall 
(85493).  Rowland  Gascoync.  3000  w. 
CI  Age — April  6,  1918.  Most  economical 
system  to  follow  in  beds  less  than  2  ft.  6 
in.  in  thickness. 

GEOLOGY 
Somme  Topography 

Geographic  Suggestions  of  the  Somme 
Battlctield  (85769).  Bailey  Willis.  Maps. 
3000  w.  ilin  &  Sci  Pr — April  20.  191S. 
Topography  of  northern  France  and  the 
Somme  hattlclield ;  geological  basis. 
Sudbury  Ores 

Genesis  of  the  Sudbury  Nickel-Copper 
Ores,  as  Indicated  bv  Recent  Exploration 
(85797  D).  4500  w.  A  I  M  E,  Bui— 
April,  1918.  Discussion  of  paper  of  Hugh 
M.  Roberts  and  R.  S.  Longyear. 
IRON  AND  STEEL 
Blast  Furnaces 

Unique  Feat  in  Blast  Furnace  Building 
(85708  A).  Ills.  2500  w.  Iron  Age — 
April  18.  1918.  Within  one  year  600-ton 
stack  is  completed ;  details  of  stoves  and 
valves. 
Blooming  Mills 

Tlie   Design   of  Blooming  Mills    (85300 
A).     H.  H.  Hummel.     4000  \v.     Iron  Age 
— March    28.     19 18.      Faults    of    existing 
plants  and  the  needed  improvements. 
Continuous  Mills 

Practical  Operation  of  Motor-Driven 
Continuous  Mills  (85714  N).  H.  C. 
Cronk.  2500  w.  Assn  I  S  E  E — Jan., 
1918.  Operating  features  of  mills  of  the 
Morgan  Construction  Co.  type. 
Grain-Size 

Grain-Size  Inheritance  in  Iron  and  Car- 
bon Steel  (85790  D).    3000  vv.    A  I  M  E, 
Bui — April,  1918.    Discussion  of  the  paper 
of  Zay  Jeffries. 
Iron  Industry 

Economic  Factors  in  tlie  Iron  Industry 
(85547  .\).  Malcolm  Keir.  2500  w.  Iron 
Age— April  II.  1918.  Serial,  ist  part. 
Brief  history  of  development  in  the  United 
States. 
Ore  Supplies 

British   Iron   Ore   Supplies    (85820   BV 
3000    w.      Cas     Eng    Mthly— April,    1918. 
Urging    the     development    of    home    re- 
sourcc^ 
Production 

Decreased    Production   of   Steel   Corpo- 
ration   (85302  A).     3500  w.     Iron   Age- 
March   28,    191S.     Interesting   features  of 
the  vear  19 17,  taken  from  annual  report. 
Rolling  Mills 

Electrical  Reversing  Rolling  Mill 
(85536  A).  Ills.  &  Plate.  2000  w.  Engng 
— starch  15,  1918.  Details  of  a  recently 
completed  plant  at  Manchester.  England. 

Electricitv  as  a  Factor  in  Modern  Roll- 
ing Mill  Operation  (85822').  L.  Rothera. 
Ills.  3000  w.  Pr  House— April,  1918. 
Engineering  problems  connected  with  the 
installation  of  electric  drive. 

Pass  Limitation  in  Rolling  Mill  Practice 
C85350  A),  .\lfrcd  Musso.  Ills.  700  w. 
Machv — .■\pri!.  T918.  Shows  mechanical 
relations  existing  between  the  different 
elements  and  how  they  control  the  reduc- 
tion of  the  piece. 

Power  Required  bv  Cold  Rolling  Mills 
(8^527  A).  C.  E.  Davies.  3000  w.  Engr 
— March  15,  1918.  Power  which  should 
be  provided  for  any  size  of  rolls  engaged 
on  a  particular  class  of  work. 
Scrap 

Reclaiming  High  Speed  Steel  (85667 
A).  Ills.  lono  w.  Ry  Mech  Engr— 
April,  1918.  Recent  process  converts 
scrap  into  first  quality  new  stock. 


Steel 

Nickel-Copper  Steel  (85699  N).  R.  W. 
Leonard.  3500  w.  Can  Soc  C  E — March 
28,  1918.  Gives  results  of  experiments 
with  the  process  patented  by  G.  M.  Col- 
vocoresses. 
Steel  Plant 

Canada's  Electric  Steel  Plant  at  To- 
ronto (85823  A).  Ills.  1500  w\  Iron 
Age — April  25,  1918.  Important  plant 
built  in  fast  time  to  augment  the  steel 
supply. 
Steel  Treating 

Principle  of  the  Generation  and  Appli- 
cation of  Heat  in  Steel  Treating  (85546). 
A.  F.  MacFarland.  Ills.  3000  w.  Am 
IMach — April  11,  1918.  General  principles 
underlying  the  selection  and  use  of  heat- 
treating  furnaces. 

MINE    OPERATION 
Ferroalloys 

To  Increase  Domestic  Ore  for  Ferro- 
alloys (85710  A).  2500  w.  Iron  Age — 
April  18,  1918.  Plan  for  government  oper- 
ation of  mines. 

Mine  Fire  ' 

Engineering  Problems  Encountered 
During  Recent  Mine  Fire  at  Utah  Apex 
Mine,  Bingham  Canyon,  Utah  (85602  A). 
V.  S.  Rood.  Ills.  15  pp.  Utah  Soc  Engrs, 
Mthly  Jl — Feb.,  1918.  Conditions  before 
the  fire,  during  the  fire,  and  after,  with 
account  of  expenses  incurred. 

Mine  Power 

See  same  heading  under  Electrical 
ExGiNFEEiNG,  Power  Applications. 

Shafts 

Modern  Methods  of  Shaft  Sinking 
(85695  A).  W.  H.  Maxwell.  Ills.  2500 
w.  Colly  Gdn — March  28,  1918.  Serial, 
1st  part.  Sinking  by  hand,  and  the  Kind 
— Chaudron  system  are  considered  in 
the  present  number. 

The  Cementation  Process  of  Shaft 
Sinking  (85826  N).  E.  H.  Roberton, 
with  discussion.  3  plates.  4000  w.  Min 
&  Geol  Inst  of  India,  Trans — -Nov., 
1917.  Describes  examples  of  the  appli- 
cation of  this  process. 

"  Square   Set " 

Notas  Sobre  El  Empleo  Del  "Square 
Set"  En  La  Explotacion  De  Las  Minas 
(85865  D).  L.  C.  Espinosa.  Ills.  3900 
w.  Boletin  Minero — Oct.,  1917.  Sug- 
gestions for  iise  of  the  "Square  Set"  in 
mining  operations. 

Strip  Mining 

Strip  Mining  'Where  Bad  Roof  Pre- 
vails (85752).  Ralph  W.  Mayer.  2500 
w.  CI  Age — April  20,  1918.  Coal  in 
Pittsburgh  region  being  recovered  prof- 
itably by  means  of  stripping.  Plan  and 
methods  of  working. 

MINES     AND     DISTRICTS 

East  Indies 

Ontdekkiug  van  belangrijkc  dclfstof- 
afzettingen  in  Ned. -Indie  (85854  B).  E. 
C.  Abendanon.  Ills.  4500  w.  Ingeniour 
— Feb.  16,  1918.  Important  discovery 
of  iron  and  nickel  ores  in  Celebes 
(Dutch  East  Indies).  Methods  of  work- 
ing, estimated  extent,  etc. 

Ontario 

Mineral  Production  of  Ontario,  1917 
(85459).  T.  W.  Gibson.  2500  w.  Can 
Min  JI — April  i,  1918.  Reports  con- 
cerning gold,  silver,  nickel  and  copper, 
iron.  etc. 

Quebec 

Mineral  Production  of  Quebec,  1917 
(85460).  Theodore  C.  Denis.  900  w. 
Can  Min  Jl— April  I,  1918.  Increase  in 
value  of  output.  Asbestos,  copper  and 
sulphur  ore.  zinc  and  lead  ore,  chromite, 
etc. 


Santa  Rosalia 

Negociacion  Minera  "EI  Boleo"  (85,- 
864  D).  Ills.  1700  w.  Boletin  Minero 
— Nov.,  1917.  The  development  of  "El 
Boleo"  copper  property  at  Santa  Ros- 
alia,  Baj'   of  California. 

Southern  U.  S. 

The  South's  Share  in  Furnishing  War- 
Making  Minerals  (85550).  Franklin  K. 
Lane,  moo  w.  Mfrs'  Rec — .\pril  11, 
1918.  Some  of  the  useful  minerals  are 
iron  pyrites,  sulphur,  manganese,  flake 
graphite,  mica,  corundum,  etc. 

MINOR     MINERALS 
Chrome 

Chrome  Production  and  Distribution 
(85475).  Samuel  H.  Dolbear.  2000  w. 
Eng  &  Min  Jl — .\pril  6,  1918.  Report 
on  the  condition  of  the  chrome  ore 
mining  industry. 
Magnesite 

Magnesite  Deposits  of  Washington 
(85624).  R.  W.  Stone.  Ills.  2500  w. 
Eng  &  Min  Jl — April  13,  1918.  Produc- 
tion, history  of  development,  deposits, 
etc. 
Molybdenum 

Molybdenum  in  Norway  (85788  N). 
Ernest  R.  Woakes.  Map.  4000  w. 
Instn  Min  &  Met,  Bui  160 — Jan.  10, 
1918.  The  deposits,  cost  of  mining, 
mines  in  operation,  etc. 
Nitrates 

The   Chilean   Nitrate   Industry   (85796 
D).      1200   w.     A   I    M    E,    Bui— April, 
1918.     Discussion  of  paper  of  Allen  H. 
Rogers  and  Hugh  R.  'Van  Wagencn. 
Potash 

Discussion  on  "A  Neglected  Chemical 
Reaction  and  an  .\vailable  Source  of 
Potash"  (85786  N).  23  pp.  Instn  Min 
&  Met,  Bui.  l6o^an.  10,  1918.  Discus- 
sion  on   E.   A.   Asheroft's   paper. 

Extraction  of  Potassium  Salts  from 
the  Pintados  Salar  (85626).  Roger  C. 
Wells.  1500  W-.  Eng  &  Min  Jl — April 
13.  igi8.  Experimental  work  to  dis- 
cover  a   method   of   readily   extracting. 

100,000  Tons  of  Potash  Obtainable 
from  Cement  Dust  Every  Year  (85905). 
Samuel  G.  Wilmer.  Ills.  4500  w. 
Mfrs'  Rec — April  25,  1918.  New  in- 
dustry at  Security.  Md..  and  its  import- 
ance. 

Potash  in  the  Pintados  Salar,  Tara- 
paca.  Chile  (85625).  Hoyt  S.  Gale. 
Maps.  2500  w.  Eng  &  Min  Jl — .\pril 
13,  1918.  Saline  deposits  containing 
potassium  salts.  Formation,  extent, 
importance. 

L'Industrie  Des  Sels  De  Potassium 
En  Temps  De  Guerre  (85887  B).  L. 
Brunet.  8400  w.  Rev  Generale  Des 
.Sciences — Alar.  ,^0,  1918.  Potassium  in- 
dustry in  war  times.  Sources,  produc- 
tion, methods  of  extraction,  etc. 

OIL    AND    GAS 

Infiltration 

Reduction  of  Water-Infiltration  in 
Oil- Wells  (85513  A).  R.  P.  McLaugh- 
lin. Ills.  1200  w.  West  Eng — April, 
1018.     Solution  of  a  serious  oil  problem. 

Oil  Prospecting 

Principles  and  Problems  of  Oil  Pros- 
pecting in  the  Gulf  Coast  Country  (85,- 
795  D).  5500  w.  A  I  M  E,  Bui— April, 
1918.  Discussion  of  W.  G.  Mattcson's 
paper. 

Oil  Refining 

The  Solubility  of  Paraffins.  .Vroinat- 
ics,  Naphthenes,  and  Olefms  in  Liquid 
Sulphur  Dioxide  (8.5681  A).  Robert  J. 
Moore,  J.  C.  Morrell  and  Giistav  Egloff. 
Ills.  5000  w.  Met  &  Chem  Eng — April 
15,  1018.  A  study  of  the  possible  utility 
of  liquid  sulphur  dioxide  in  oil  refining 
and  analysis. 
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Oil-Shale 

The  Oil-Shale  Industry  (85615).  Ar- 
thur J.  Hoskin.  Map  &  Ills.  6000  w. 
Min  &  Sci  Pr — April  13,  1918.  Areas 
of  oil-yielding  shale.  Geology;  meth- 
oils  of  distillation,  etc. 
"  Paraffin  Dirt " 

An  Interpretation  of  the  So-called 
Paraffin  Dirt  of  the  Gulf  Coast  Oil 
Fields  (85806  D).  Albert  D.  Brokaw. 
1200  w.  A  I  M  E,  Bui— April,  1918. 
An  interpretation  based  upon  laboratory 
study. 
Vegetable  Oils 

South's  Opportunity  to  Build  Up 
Great  Industry  in  Vegetable  Oil  Pro- 
duction (85314).  Charles  A.  Whittle 
1500  w.  Mfrs'  Rec— March  28,  1918. 
Emphasizes  the  opportunity  of  the 
vegetable  oil  industry  in  the  South. 
ORE  DRESSING 
Antimony  Smelting 

The  Practice  of  Antimony  Smelting 
in  China  (85805  D).  Chung  You  Wang 
Ills.  3500  w.  .A.  I  M  E,  Bui— April. 
1018.  Results  of  many  years  experi- 
ence. 


THE  ENGINEERING  INDEX 

Crushing 

Recent    Tests    of    Ball-mill    Crushing 
(85793  D).     4500  w.     .\  I   M   E,   Bui— 
.■\pril.    1918.      Discussion   of   C.   T.    Van 
Windle's  paper. 
Flotation 

Cascade  Method  of  Froth-Flotation 
(85614).  H.  Hardy  Smith.  Ills.  3ooo 
w.  Min  &  Sci  Pr — .April  13,  1918.  De- 
tails of  this  process  and  its  advantages. 
Use  of  steam  for  dispersing  the  oil. 
Hand-Sorting 

Hand-sorting  of  :Mill  Feed  (85804  D). 
R.  S.  Handy,  with  discussion.  =;ooo  w. 
A  I  M  E,  Bui — April,  1918.  .Aims  to 
determine  under  what  conditions  hand- 
sorting  pays. 
Quicksilver 

Loss  of  Quicksilver  in  Gold  Mills  (85,- 
497)-  W^  J.  Sharwood.  1200  w.  Min 
&  Sci  Pr— .April  6,  1918.  Tables  of 
quicksilver  consumption  in  important 
gold-mills. 

PRECIOUS    METALLURGY 

Drilling 

Drilling  r,n   the   Lena   Colrlfieid.    .-Liberia 
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( 85374  )•  Vv".  E.  Thorne.  4000  w.  Min  & 
Sci  Pr— March  30,  1918.  Lack  of  system; 
inefficiency  of  workmen  ;  gold-stealing,  etc. 

Gold  Mining 

Imposts  on  Gold  Mining  (85372  N). 
55CW  w.  Cham  Mines  W.  Aust,  Mthly  Jl 
— Dec,  1917.  Critical  discussion  of  the 
treatment  given  the  gold  mining  industry 
in  Australia. 

See  also  Quicksilver,  under  Ore  Dress- 
ing. 

MISCELLANY 
Metallurgy 

Recent  .Advances  in  Canadian  Metal- 
lurgy (85698  N).  Alfred  Stansfield.  3500 
w.  Can  Soc  C  E — March  28,  1918.  Ad- 
vances since  the  commencement  of  the 
war. 

Mine  Taxation 

The  Incidence  of  Taxation  upon  Metal- 
liferous Mining  in  the  British  Isles 
(85787  N).  Henrv  Louis.  4000  w.  Instn 
^Iin  &  Met,  Bui.  "160— Jan.  10.  1918.  Re- 
views the  effect  upon  the  mining  industry 
of  the  principal  taxes  upon  mining  and 
minerals. 
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CONDUCTING    TRANSPORTATION 
Canada 

Brain-Racking   Problems   for   Canadian 
Roads  (85443).    J.  L.  Payne.    2000  w.    Ry 
Age— April  5,  1918.   Severe  winter:  short- 
age of  equipment;  unprecedented  business. 
Car  Service 

Principles  and  Practices  of  Car  Service 
Regulation.  H,  E.  Byram.  Also.  Regu- 
lation of  Car  Service  Under  Government 
Control  of  Operation.  John  J,  Esch 
(85640  D).  17  pp.  An  Am  Acad— March, 
1918.  Economic  and  financial  phases; 
equipment  problems ;  traffic  possibilities. 
Commissions 

Regional  Railroad  Commissions :  Their 
Relation  to  the  State  Commissions  and  to 
the  Interstate  Commission  (856S7  D).  J. 
E.  Love.  2000  w.  An  Am  Acad— Marchj 
1918.  Theoretical  discussion. 
Co-ordination 

Co-ordination  of  .A.11  Transportation 
Facilities  (85436).  John  R.  Hall.  3800  w 
Ry  Age— .April  5,  1918.  The  waste  of 
competition,  and  the  opportunity  for  com- 
bination. 
Electric  Traction 

La  Trazione  Elettrica  (85867  B)  F 
Tajani.  6700  w.  L'Industria— Feb.  15, 
1918.  Economic  and  mechanical  advan- 
tages of  electric  operation  of  Italian  rail- 
ways. 
Government  Control 

First  Three  Months  of  Government 
Control  (85438).  6000  w.  Ry  Age- 
April  5.  1918.  Policies  being  developed 
for  welding  railroads  into  a  single  sys- 
tem. '^' 
Federal  Control  of  Railroads  in  War 
Time  (85639  D).  Max  Thelen.  3500  w 
An  Am  Acad— March,  1918.  Problems 
with  which  the  railroads  have  been  con- 
fronted during  the  war,  and  results  ex- 
pected from  government  operation 
Government  Operation 

Government  Operation  of  .American 
Railroads  (85644  D).  Clifford  Thorne 
20  pp.  An  Am  Acad— March.  1918 
Outlines  some  of  the  essentials  of  the 
plan  now  before  the  U.  S.  Congress 
and  how  the  plan  diiTers  from  the  one 
adopted    in    Great    Britain. 

Government  Operation  of  Railroads- 
Legal  Aspects  (85434).  Roberts  Walk- 
er. 3000  w.  Ry  Age— .April  5,  1918. 
Owner's  and  creditor's  rights  .subordi- 
nated to  Government. 


Precedents  for  Private  Ownership  and 
Government  Operation  of  Transporta- 
tion Facilities  (85643  D).  Delos  F.  Wil- 
cox. 13  pp.  An  Am  .Acad — March. 
191S.  Experience  in  Europe,  with  dis- 
cussion of  administration  bill  before  the 
v.  S.  Congress. 
Government  Ownership 

Government  Ownership  of  the  Rail- 
roads (85702  .\).  W.  A.  Clark.  3000  w. 
.Af  Eng  Soc  Min,  Bui — .April.  1918.  Op- 
posed to  government  ownersliip,  out- 
lining  some   of  the   dangers. 

The  Necessity  for  Public  Ownership 
of  the  Railways  (85651  D).  Frederic  C. 
Howe.  10  pp.  An  Am  .Acad — March, 
1918.  Favorable  to  government  owner- 
ship. 

What  Government  Ownership  Would 
Mean  (85439).  Samuel  O.  Dunn.  5500 
w.  Ry  Age— .April  5,  1918.  .Address  be- 
fore Buffalo  Club.  Effect  on  other  busi- 
nesses. 
Post   War   Control 

Control  of  Railroads  .After  the  War 
(85648  D).  Henry  A.  Palmer.  2500  w. 
.An  .Am  .Acad — ]\Iarch,  1918.  Opinions 
regarding  public  policy  reforms  needed; 
pooling,  etc. 

.A  Suggested  Plan  for  Permanent  Gov- 
ernmental Supervision  of  Railroad  Op- 
eration .After  the  War  (85650  D).  Alex- 
ander W.  Smith.  5000  w.  .An  Am  .Acad 
—March,  1918.  Suggests  a  permanent 
federal  railroad  board. 
Present  Crisis 

Our  Transportation  in  the  Present 
Crisis  (85419  A).  John  F.  Lent,  with 
discussion.  6000  w.  Ry  Cb  Pitts,  Pro 
— Feb.  21,  1918.  Transportation  prob- 
lems in  .America  during  the  war. 
Railroad  Administration 

Doings    of    tlio    United    States    Rail- 
road   -Administration    (S5893V      7500   w. 
Ry    .-\ge— .April    26.    1918.    ^Recent    im- 
portant  developments. 
Railway  Personnel 

Railway     Personnel    Under     Govern- 
ment Control  (85746).    2500  \v.     Ry  .Age 
—April  19,  1918.     Policy'of  the  ra'ilroad 
administration. 
Signaling 

Signal  Department  Encounters  New 
Problems  (85442).  2500  w.  Ry  .Age— 
-April  5,  1918.  Shortage  of  l.ibor  and  de- 
layed deliveries  of  materials  hinder  work. 


Missouri  Pacific  Signal  Installation 
(85498).  O.  R.  Unger.  Ills.  1200  w. 
Ry  Sig  Engr — -April,  1918.  New  construc- 
tion methods. 

Development  of  Electric  Interlocking 
(85499).  W.  S.  Henry.  Abstract  of 
paper  read  at  Houston,  Texas.  4500  w. 
Ry  Sig  Engr — April,  1918.  Information 
concerning  early  development. 
Standardization 

Chamber  of  Commerce  of  U.  S.  Sounds 
Warning  (85742).  loooo  w.  Ry  Age — 
April  19.  1918.  Papers  and  discussions  on 
the  transportation  problem  and  the  opera- 
tion of  transportation  facilities  of  the 
v.  S.  after  the  conclusion  of  government 
control. 

MOTIVE     POWER     AND     EQUIP- 
MENT 
Ambulance  Train 

An  -Ambulance  Train  for  the  United 
States  -Army  (85745).  Ills.  1200  w.  Ry 
.'>Lge— .April  ig,  1918.  Train  built  by  L.  & 
Y.  Ry.  Runs  between  the  front  and  base 
hospitals  in  France. 
Ash  Pans 

Locomotive  Ash  Pans  (85425  A).     Ills. 
1800  w.    Ry  &  Loc  Eng— -April.  1918.    De- 
velopment under  the  federal  law:   yarie- 
ties  in  design. 
Cars 

Norfolk  &  Western  Composite  and  All- 
Wood  Cars  (85424  A).  Ills.  1500  w.  Ry 
&  Loc  Eng — April,  1918.  Interesting  feat- 
ures of  gondola  and  box  cars. 

Can  the  Freight  Car  Situation  Be  Im- 
proved? (85454).    1500  w.    RyAge — .April 
5,   1 918.     Maintenance  problem  is  serious. 
Electric  Locomotives 

Baldwin-Westinghouse  Passenger  Lo- 
comotive for  the  C,  M.  &  St.  P  R  R 
(85607  A).  F.  H.  Shepard.  Ills.  12  pp 
N  Y  Rd  Cb,  Pro— March  15.  igi8.  Design 
and  construction  of  this  new  240  ton  D.  C. 
2400-volts  locomotive. 

Schwere  Giiterzulokomotive  der  Ber- 
nina  Bahn  (85861  B).  900  w.  Schweiz 
Bauzeitung— Feb.  23,  1918.  New  electric 
locomotives  for  Bermina  Railway,  Switz- 
erland, for  work  on  steep  grades  and 
through  heavy  snow. 

New  iSo-Ton  Locomotives  for  the  New 
York.  New  Haven  &  Hartford  Railroad 
(85606  A).  E.R.Hill.  Map  &  Ills.  1500 
w.  N  Y  Rd  Cb,  Pro— March  15.  igi8. 
Describes  new  electric  locomotives  de- 
signed to  haul  heavy  passenger  trains  over 
the  steep  grade  of  the  Hell  Gate  bridge. 
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Ten  Powerful  Baldwin  Westinghouse 
Electric  Passenger  Locomotives  for  the 
Chicago,  Milwaukee  &  St.  Paul  Railway 
(85427  A).  Ills.  1700  w.  Ry  &  Loc 
Eng — April,  igi8.  Twin  motor  design 
with  quill  drive. 

The  3000  Volt  D.  C.  Gearless  Locomo- 
tive for  the  C,  M.,  &  St.  P.  R.  R.  (85608 
A").  A.  H.  Armstrong.  Ills.  7  pp.  NY 
Rd  Cb.  Pro— March  15,  1918.  Details  of 
locomotive  having  bi-polar  motors. 
Engine  Failures 

Engine    Failures — Their    Chief    Causes 
and  Prevention   (85426  A).     1300  w.     Ry 
&  Loc  Eng — April,  1918. 
Equipment 

Physical  Needs  of  the  Railways  Under 
Government  Control  (85641  D).  Julius 
H.  Parmelee.  16  pp.  An  Am  Acad — 
March,  1918.  Reviews  recent  traffic  his- 
tory and  attempts  a  forecast  of  future 
traffic  developments  and  needs. 
Gasoline  Locomotives 

U.  S.  A.  Gasoline  Locomotives  (85486). 
Ills.     1500   w.     Auto  Ind— April  4.    1918. 
Built  in  three  sizes  for  use  on  tracks  be- 
hind the  battle  lines. 
Locomotive  Handling 

Terminal  Handling  of  Locomotives 
(85789  A).  Frank  C.  Pickard.  with  dis- 
cussion. Ills.  32  pp.  Cent  Ry  Cb,  Pro — 
March,  1918.  Suggestions  for  maintaining 
their  efficiency. 
Locomotives 

Railroad  Administration's  Motive  Pow- 
er Problem  (85574).  Alba  B.  Johnson. 
Read  at  Chicago  meeting  of  U.  S.  Cham- 
ber of  Commerce.  3300  w.  Ry  Age — ■ 
April  12,  1918.  The  development  of  the 
American  locomotive  and  the  possible 
effects  of  standardization. 

Standardization  of  Locomotives:  Great 
Central  Railway  (85684  A).  Ills.  &  Plate. 
2000  w.  Ry  Engr — March,  1918.  2-8-0 
mineral  engines  ;  selection  of  the  design  by 
the  ministry  of  munitions. 

Why  Locomotives  Should  Not  Be 
Standardized  (85441).  3000  w.  Ry  Age- 
April  5,  1918.  Reasons  against  standardi- 
zation of  locomotives  for  United  States 
railways. 
Lubrication 

Difficulties    of    Locomotive    Lubrication 

'85^53').     2500   w.     Ry   Rev — March   30, 

IQ18.     Exposition  of  existing  conditions. 

A  committee  report  of  Trav.  Engrs.  Assn. 

Truck  Bolsters 

Freight  Car  and  Tender  Truck  Bolsters 
(85665  A).  G.  S.  Chiles  and  R.  G.  Kelley. 
Ills.  3300  w.  Ry  Mech  Engr — April, 
1918.  Serial,  ist  part.  General  principles 
involved  in  the  design,  loading  and  testing 
of  truck  bolsters. 
U.  S.  Standard  Cars 

Dcsicns  of  United  States  Standard  Cars 
(85447  K  Ills.  2000  w.  Ry  Age — .^pril  5. 
1918.     Noteworthy  features. 

Specifications  for  the  United  States 
Standard  Cars  (85331).  3000  w.  Ry  Age 
—March  29.  191S.  Seven  types  of  bodies 
for  bo.x.  hopper  and  gondola  cars,  and 
three  types  of  trucks. 

United  States  Railroad  .'\dministration's 
Freight  Car  Equipment  Standards 
(85352") .  Ills.  3500  w.  Ry  Rev— March 
30.  19 1 8.  Resume  of  the  freight  car 
equipment  specifications. 


United  States  Standard  Freight  Car 
Equipment  (85494).  His.  900  w.  Ry 
Rev — April  6,  1918.  General  construc- 
tion of  the  55  and  70-ton  hopper  cars 
with  details  of  some  of  the  castings 
and  other  parts  of  eight  designs. 

The  United  States  Standard  Cars 
(85664  A).  Ills.  20  pp.  Ry  Mech 
Engrs — .A.pril,  1918.  Specifications  and 
principal  drawings  of  the  new  freight 
cars  to  be  purchased  by  the  govern- 
ment. 

United  States  Standard  Steel  Sheath- 
ed Box  Cars  (85576).     Ills.     500  w.     Ry 
Age — April    12,    igi8.      Details    of   con- 
struction and  design. 
U.  S.  Standard  Engines 

Tentative  Specifications  for  Standard 
Locomotives  (85747).  1200  w.  Rj*  Age 
— .\pril  10,  1918.  General  dimensions 
of  the  twelve  locomotives  proposed. 

Latest  Developments  in  Locomotive 
Standardization  (85894).  1500  w.  Ry 
Age — April  26,  1918.  Roads  permitted 
to  ask  for  special  designs  for  conditions 
not  met  by  standard  types. 

Modern  Versus  Standardized  Railway 
Equipment    (85892).      J.    E.    Muhlfeld. 
2500  w.     Ry  Age — April  26,  1918.     Dis- 
cusses the  adoption  of  standard  types 
of  locomotives. 
PERMANENT    WAY    AKD     BUILD- 
INGS 
B.  &  O.  Grades 

Baltimore  &  Ohio  Grade  Separation 
at  Pittsburgh  (85744).  Ills.  2500  w. 
Ry  Age — .^pril  19,  1918.  Main  tr,acks 
raised  on  an  earth  fill  and  steel  viaduct 
for  more  than  a  mile. 
Labor  Shortage 

The  Labor  Shortage  in  the  Mainte- 
nance Department  (85446).  2000  \v.  Ry 
Age — .\pril  5,  1918.  Possible  sources 
of  supply  and  means  of  reducing  de- 
mand. 
Maintenance 

Large  Expenditures  Needed  for  Main- 
tenance of  Way   (85453).     T200  w.     Ry 
Age — April   5,    1018.     Deficiency  in   up- 
keep. 
Rails 

Transverse  Fissures  in  Steel  Rails 
(85792  D").  Ills.  12000  w.  A  I  M  E, 
Bui — April.  1918.  Discussion  of  J.  E. 
Howard's  paper. 

Whv  Busy  Rails  Do  Not  Rust   (85,- 
8^2  N).     Oliver  P.  Watts.    2500  w.     .Am 
El-Chcm     Soc— .April-May,    1918.      Ex- 
perimental investigations. 
Repair  Shops 

The  Locomotive   Repair  Shop  Situa- 
tion  (85445).     2500  w.     Ry  Age — April 
5.  1018.     Railways  need  increased  facil- 
ities. 
Shop  Scheduling 

Shop   Scheduling  on   the   B.   R.   &   P. 
(85666   A1.      Ills.      1200   w.     Ry    Mech 
Erigr — .April,    1918.      Output    increased, 
and  supervision  reduced. 
Terminals 

The  Railway  Terminal  Problem  (85,- 
613).  John  F.  Wallace  and  Edward  J. 
Noonan.  3500  w.  Ry  Rev— April  t3, 
1Q18.  Read  at  Chicago  meeting  of  V. 
S.  Chamber  of  Commerce.  .Arrange- 
ments of  terminals  in  cities. 


The  Terminal  Question  (85605).  H. 
J.  Pfeifer.  15  pp.  St  L  Ry  Cb,  Pro— 
March  8,  1918.  Explains  the  activities 
of  the  Terminal  Railroad  Assn.  of  St, 
Louis. 

Weighbridge 

Plate  Fulcrum  Track  Weighbridge 
(85416  A).  Ills.  1500  w.  Engng — 
March  8,  1918.  A  railway  weighing 
machine  for  the  Pennsylvania  R.  R. 

Y.  &  M.  V.  Improvements 

Improvements  on  the  Yazoo  &  Mis- 
sissippi Valley  (85330).  Ills.  1700  w. 
Ry  .Age — March  29,  1918.  Track  grades 
on  44  miles  of  line  near  Wicksburg, 
Iiavc  been  raised  to  protect  aeainst 
floods. 

ROADS    AND    PROJECTS 
China 

China's  Greatest  Need  Today  Is 
Transportation  (85333).  Ills,  and  Map. 
3500  w.  Ry  Age — March  29,  1918.  Has 
only  6,000  miles  of  railway  and  prac- 
tically no  good  roads. 
Construction 

Railway  Construction  as  .Affected  by 
the   War   (85440).      1800  w.     Ry   Age — 
.\pril  5,  1918.    Review  of  the  situation. 
Siberia 

Railway  Systems  of  Siberia  (85768). 
W.  G.  Mitchell,  in  Russia.  An  abstract. 
Ills.  4000  w.  Ry  Rev — .April  20,  1918. 
Details  of  construction,  niaintenancf. 
and  operation   of  this  vast  system. 

TRAFFIC 
Demurrage 

How  to  Prevent  Freight  Car  De- 
murrage (85848  A").  Dwight  T.  Farn- 
ham.  Ills.  2500  w.  Ind  Man — May, 
1018.  Standard  practice  instructions  for 
loading  and  unloading  cars  to  facilitate 
movement. 
Freight 

Regulations    for    Reconsignment    of 
Carload  Freight  (S557-).     4500  w.     Ry 
.Age — .April  12,  1918.     New  rules  cover- 
ing all  reasonable  demands. 
Waybill 

ITniversal  Interline  Freight  Waybill 
Adopted  (85332").  1000  w.  Ry  Age- 
March  29,  1918.  To  be  used  with  or 
without  through  rates. 

MISCELLANY 
Railway   Supplies 

Is  the  Supplv  Field  Interested  in 
"Free  Ports"?  (85452).  E.  S.  Swazey. 
3000  w.  Ry  Age — .April  5,  1918.  Free 
ports  and  their  activities;  dangers,  re- 
sults,  etc. 

Our  Foreign  Trade  in  Railway  Sup- 
plies (85575).  P.  Harvey  Middlcton. 
3000  w.  Ry  -Age — April  12,  1918.  In- 
formation of  value  to  those  who  aim 
to  supply  foreign  fields. 

The  Railway  Supply  Field — Prospects 
for  1918  (85451).  1500  w..  Ry  Age-^ 
-April  5,  I9t8.  Recent  changes  in  this 
field. 

The  World  Market  for  American 
Railway  Supplies  (85440).  .A.  Stephens. 
5000 w'.  Ry  -Age— April  5,  1918.  Ne- 
cessity of  preparing  for  aftcr-lhe-war 
business. 


Buenos  Aires 

La  Nnuvclle  Usine  felectrique  de  la 
Compania  Italo-Argentina  (85858  B). 
P.  Calfas.  Ills.  2800  w.  Le  Genie  Civil 
— Mar.  16,  1918.     New  power  station  at 


P.uenos     Aires    of    the    Italo-.Argentinc 
Electric  Co. 
Car  Bodies 

Car    Bodies    Must    Be    Designed    for 
Economv  as  Well  as  Strength   (85774)- 


Norman  Litchfield.     Ills.     3500  w.     F.lec 
Ry   ji_April   20,    1018.     (Tonsiders   de- 
sign and  construction. 
Car  Design 

Savings-  Attainable  with  Prrsent-Day 
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Car  DL-sign  (S5194;.     Xoniiuii  Litclilicld. 
Ills.     3500  w.      Elec   Ry   Jl— March    16, 
1918.     How  car  design  affects  operating 
economy. 
Car  Equipment 

Betterments  Ayailable  in  Car  Equip- 
ment tSjiQjj.  C.  W.  Squier.  Ills.  6800 
w.  Elec  Ry  Jl— March  16,  1918.  Where 
to  nse  newer  motors  and  control,  etc. 

Service  Conditions  Determine  Car 
Equipment  Characteristics  (.85772).  C. 
VV.  Squier.  Graphs.  1500  w.  Elec  Ry  Jl 
— April  20,  1918.  Traffic  data  required  be- 
fore choosing  motor  equipment. 
Car  Maintenance 

Better  Car  .Maintenance  an  Urgent  Ne- 
cessity (85199).     M.  B.  Lambert.     1000  w. 
Elec  Ry  Jl — March   i.   1918.     Suggestions 
for  shop  repairs. 
Coal  Economies 

Power  Production  in  War  Times 
(85236).  Walter  C.  Slade.  Abstract  of 
address  before  New  England  St.  Ry.  Cb., 
Boston.  3000  w.  Elec  Ry  Jl— March  23, 
1918.  Problems  of  coal  delivery  and  sta- 
tion operation. 
Columbus,  Ohio 

Columbus  Company's  Idea  of  a  Modern 
Station  (84707).  Ills.  2500  w.  Elec  Wld 
— March  2,  1918.  Interesting  features ; 
considerable  electrical  equipment  out- 
doors. 

Walnunt  Plant,  Columbus  Railway, 
Power  and  Light  Co.  (84717).  Ills.  4000 
w.  Power — March  5,  1918.  Features  of 
interest  of  a  plant  having  a  capacity  of 
31,250  kv.-a. 

New  Power  Source  for  Columbus 
(Ohio)  Railways  (84699).  Ills.  2500  w. 
Elec  Ry  Jl— March  2,  1918.  Most  of  the 
electrical  equipment  is  out  of  doors.  No 
reciprocating  units. 
Congested  Traffic 

Staggered  Hours  for  88,000  Washington 
Employees  (85473).  John  A.  Heeler. 
From  report  on  electric  railway  situation. 
3500  w.  Elec  Ry  Jl— April  6,  1918.  Pro- 
poses new  hours  for  employees  in  capital 
citv  to  relieve  traffic. 
Elevated 

Manhattan   Elevated   Railway   Improve- 


ments (85321  D).  Ills.  9  pp.  A  S  C  E, 
Pro — March,  HjrS.  Discussion  of  paper 
by  F.  W.  Gardiner  and  S.  Johannesson. 

Labor-Saving 

Labor-Saving  Methods  in  the  Way  De- 
partment (85198).  Roy  C.  Cram.  Ills. 
4500  w.  Elec  Ry  Jl — March  16,  1918. 
.\nalyzes  the  possibility  of  utilizing  many 
machines  and  tools  in  the  up-keep  of 
track. 

Lightning  Arresters 

Protecting  Car  Equipment  Eft'ectively 
Against  Lightning  (85775).  R-  T.  Wag- 
ner. Ills.  3000  w.  Elec  Ry  Jl — April  20, 
191S.  How  best  to  install  and  maintain 
car-type  aluminum  arresters. 

Melbourne 

The  Tramways  of  Melbourne  (85884). 
I  TOO  w.  Times  Engng  Supp — Mar.  29, 
1918.  A  cable  system  for  the  street  rail- 
ways.   Extensions  contemplated. 

Montreal 

Power  Distribution  for  the  Montreal 
Tramways  (84817).  Ills.  1500  w.  Elec 
Ry  Jl — March  9,  1918.  Design  considera- 
tions in  the  rehabilitation  of  the  power 
system. 

Motors 

Ventilated  Motors  Durin  a  Strenuous 
Winter  (85196).  R.  E.  Hellmund.  Ills. 
3000  w.  Elec  Ry  Jl— March  16,  1918. 
Neglected  commutator  covers  of  old  mo- 
tors gave  more  trouble  than  clogged  drain 
holes  of  ventilated  type. 

Overhead 

Certain  Overhead  Department  Econo- 
mies (S5193).  Charles  R.  Harte.  Ills. 
3500  w.  Elec  Ry  Jl — March  16,  1918.  Sav- 
ing by  doing  overhead  repair  work  with 
power  equipment. 

Rail  Return 

Sur  Le  Reseau  De  Retour  Des  Tram- 
ways (85851  D).  F.  Guery.  Ills.  7300  w. 
Bui  See  Internationale  Des  filectriciens — 
Feb.,  1918.  Calculation  of  voltage  drop 
in  rails;  size  of  feeders  required,  etc. 

Shops 

Electric  Car  Repair  Shops  at  Torrance, 
California    (84903  A).     Carroll   R.   Hard- 


ing.    Ills.    2500  w.    Corn  C  E — Jan.,  1918. 
Details  of  new  plant  and  study  of  design. 
Substations 

Automatic  Substation  of  New  Type  on 
Ohio  Electric  (85619).  R.  J.  W'ensley. 
Ills.  1800  w.  Elec  Ry  Jl— April  13,  1918. 
Details  of  a  new  type  of  equipment. 

Designing  and  Operating  the  Substation 
for  Maximum  Efficiency  (856x8).  Ills. 
3000  w.  Elec  Ry  Jl— April  13,  1918.  De- 
tails of  the  Cedar  Ave.  substation  of  the 
Cleveland  (Ohio)  Railway. 

Sous-Station  Du  Chemin  De  Fer  De 
Paris  A  Arpajon  (85872  B).  L.  Pahin. 
Ills.  1200  w.  L'industrie  filectrique — 
Mar.  25,  1918.  Sub-station  of  the  Paris 
municipal  railways  at  Arpajon.  Rotary 
converters  and  other  equipment. 

Savings  Effected  by  Automatic  Substa- 
tions (85617).  H.  E.  Davis.  Ills.  1500 
w.  Elec  Ry  Jl — April  13,  1918.  Details 
of  automatic  operation  of  one  of  four  sub- 
stations on  the  Oneida  line  of  N.  Y.  State 
Railways ;  analyzing  the  economies. 
Testing 

The  Testing  Organization  of  Electric 
Railways  (85197).  Hartley  LeH.  Smith. 
Ills.  5500  w.  ElecRyJl — March  16,  1918. 
Analysis  showing  the  usefulness  of  such 
a  department. 
Track 

Greater  Uniformity  in  Track  Spirals 
Will  Conduce  to  Economy  (85472).  E. 
M.  T.  Ryder.  Ills.  1500  w.  Elec  Ry  Jl— 
April  6,  1918.  Desirability  of  standards, 
showing  that  co-operation  could  bring 
about  great  simplification. 

Track  Construction  Methods  Employed 
on  Great  Street  Widening  Plan  (85340). 
Ills.  2200  w.  Elec  Ry  Jl— March  30,  1918. 
New  type  of  sub-grade  construction;  com- 
plete rebuilding"  of  double-track  of  Chicago 
surface  lines. 
Valuation 

Valuation  of  Competitive  Transporta- 
tion Systems  in  the  Vicinity  of  San  Fran- 
cisco (85512  A).  E.  N.  Prouty.  Map. 
2500  \v.  West  Eng — April,  1918.  From 
data  submitted  to  the  Calif.'  State  Rd. 
Com.  bv  cities  of  Berkelev  and  Alameda. 
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MECHANICAL  ENGINEERING 
AVIATION  ENGINES,  by  Lieute- 
nant Victor  W.  Page.  Size,  554x8j4 
inches;  590  pp.;  ills.  Price,  $3.00.  New 
York:  The  Norman  W.  Henley  Pub.  Co. 
This  work  on  the  types  of  motors  com- 
monly used  in  airplanes  is  extremely 
comprehensive  forming  a  treatise  on  in- 
ternal combustion  engines  in  general, 
with  a  great  deal  of  information  on  the 
repairing  and  location  of  troubles  in  such 
motors.  Certain  portions  of  the  book 
have  been  censored  by  the  Committee  on 
Public  Information  of  the  United  States 
Government.  There  is  a  large  amount 
of  matter  that  will  be  found  invaluable 
to  the  student  who  is  preparing  himself 
to  become  an  aviator,  as  well  as  to  the 
untechnical  reader  as  well.  Lieutenant 
Page's  previous  works  on  automobiles 
and  internal  combustion  engines  h.-ive  at- 
tracted wide  publicity  and  the  present 
book  should  prove  no  exception  to  the 
rule.  There  is  an  excellent  index,  and 
the  arrangement  of  subjects,  beginning 
with  the  theory  of  operation  of  combus- 
tion engines,  carrying  the  reader  on  to 
the  details  of  such  inotors  through  the 
subjects  of,  lubrication,  handling,  etc.,  the 
final  completed  aeroplane  engine  leaves 
but  little  to  be  desired. 

AMERICAN  LUBRICANTS   by  L.  B. 
Lockhart.     Size,  6x9  inches;  236  pp.;  ills. 


Easton,  Pa.:  The  Chemical  Publishing 
Company.  This  is  an  excellent  compact 
treatise  on  the  subject  of  petroleum  and 
its  products  as  used  for  lubricants.  A 
number  of  examples  are  given  of  the 
methods  of  testing  lubricants  for  a  great 
variety  of  purposes.  The  general  prin- 
ciples of  lubrication  are  treated  and  the 
best  methods  of  lubricating  steam  and 
gas  engines,  as  well  as  electrical  and 
other  machines  are  dwelt  upon  at  some 
length.  Lubricating  greases  and  fatty 
oils  are  also  taken  up  in  considerable 
detail  and  not  the  least  valuable  feature 
of  the  book  is  a  set  of  tables  of  viscosity, 
specific  gravity  and  other  constants  as 
applied  to  lubricants. 

GEOLOGY 

AUSTRALIAN     GEOLOGY.      T  w  o" 

pamphlets  with  maps.  Perth:  .Australian 
Government  Printing  Offices.  These  two 
sets  of  maps  issued  for  the  years  1916 
and  1917  respectively  under  the  author- 
ity of  the  Minister  of  Mines  of  .-Xustralia, 
contain  59  large  maps,  many  of  them  in 
colors  showing  the  geological  formation 
and  ore  deposits  of  the  largest  gold 
fields  in  Australia.  The  1916  volume 
treats  of  the  Murchison  fields,  while  the 
1917  issue  shows  ver\'  fully  the  forma- 
tion  of  the   widely   known   gold  deposits 


of  Kalgoorlie  and  Coolgardie,  which  have 
attracted  so  inuch  attention  in  recent 
years.  Copies  may  be  obtained  from 
F.  W.  Simpson,  the  Controller  of  Print- 
ing at  Perth. 

MANAGEMENT 
THE  SCIENCE  OF  MANAGE- 
MENT, by  Frederic  .\.  Parkhurst.  Size, 
6x9  inches ;  204  pp.  Price.  $3.00.  Cleve- 
land, Ohio:  The  Case  School  of  Applied 
Science.  This  is  a  compact  treatise  on 
management  worked  up  from  a  series  of 
lectures  given  at  the  Case  School  of  Ap- 
plied Science  by  the  author.  The  30 
chapters  in  it  comprise  among  other 
topics,  history  and  fundamental  princi- 
ples of  management,  the  first  essentials 
to  apph'ing  these  principles,  the  subject 
of  planning,  the  routing  and  control  of 
work  and  such  widely  discussed  topics  as 
stores,  labor  and  costs.  Further  on  in 
the  book  the  topic  of  bonus  is  taken 
up  with  a  certain  amount  of  space  de- 
voted to  time  studies.  It  would  be  dif- 
ficult in  the  space  permissible  in  such 
a  book  as  this  to  treat  so  comprehensive 
a  subject  with  anything  like  thorough- 
ness, but  the  author  appears  to  have 
made  quite  clear  the  general  principles 
upon  w-hich  it  rests  and  has  explained 
the  latter  by  numerous  examples  from 
practice. 
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